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PREFACE 

This update to the fourth distribution of November 1980 provides support for the VAX 111750 and for 
the full interconnect architecture of the VAX 111780. Robert Elz of the University of Melbourne contri
buted greatly to this distribution especially in the boot-time system configuration code; Bill Shannon of 
DEC supplied us with the implementation of DEC standard bad block handing. The research gtoup at 
Bell Laboratories and DEC Merrimack provided us with access to 11/750's in order to debug its support. 

Other individuals too numerous to mention provided us with bug reports, fixes and other enhancements 
which are reflected in the system. We are ever grateful to the UNIX user community for encouragement 
and support. 

The financial support of the Defense Advanced Research Project& Agency in support of this work is 
gratefully acknowledged. 

W. N. Joy 
R. S. Fabry 
K. Sklower 

Preface to the Fourth Berkeley distributiofl 

This manual reflects the Berkeley system mid-October, 1980. A large amount of tuning has been done in 
the system since the last release; we hope this provides as noticeable an improvement for you as it did for 
us. This release finds the system in transition; a number of facilities have been added in experimental 
versions Gob control, resource limits) and the implementation of others is imminent (shared-segments, 
higher performance from the file system, etc.). Applications which use facilities that are in transition 
should be aware that some of the system calls and library routines will change in the near future. We 
have tried to be conscientious and make it very clear where this is likely. 

A new group has been formed at Berkeley, to assume responsibility for the future development and sup
port of a version of UNIX on the VAX. The group has received funding from the Defense Advanced 
Research Projects Agency (DARPA) to supply a standard version of the system to DARPA contractors. 
The same version of the system will be made available to other licensees of UNIX on the VAX for a 
duplication charge. We gratefully acknowledge the support of this contract. 

We wish to acknowledge the contribution of a number of individuals to the the system. 

We would especially like to thank Jim Kulp of IIASA, Laxenburg Austria and his colleagues, who first 
put job control facilities into UNIX; Eric Allman, Robert Henry, Peter Kessler and Kirk McKusick, who 
contributed major new pieces of software; Mark Horton, who contributed to the improvement of facilities 
and substantially improved the quality of our bit-mapped fonts, our hardware support staff: Bob Kridle. 
Anita Hirsch, Len Edmondson and Fred Archibald, who helped us to debug a number of new peri
pherals; Ken Arnold who did much of the leg-work in getting this version of the manual prepared, and 
did the final editing of sections 2-6, some special individuals within Bell Laboratories: Greg Chesson, 
Stuart Feldman, Dick Haight, Howard Katseff, Brian Kernighan, Tom London, John Reiser, Dennis 
Ritchie, Ken Thompson, and Peter Weinberger who helped out by answering questions; our ex:cellent 
local DEC field service people, Kevin Althaus and Frank Chargois who kept our machine running virtu
ally all the time, and fixed it quickly when things broke; and, Mike Accetta of Carnegie-Mellon Univt.r
sity, Robert Elz of the University of Melbourne, George Goble of Purdue University, and David Kashtan 
of the Stanford Research Institute for their technical advice and support. 

i i i 
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Special thanks to Bill Munson of DEC who helped by augmenting our computing facility and to Eric All
man for carefully proofreading the "last" draft of the manual and finding the bugs which we knew were 
there but couldn't see. 

We dedicate this to the memory of David Sakrison, late chairman of our department, who gave his sup
port to the establishmeni of our VAX computing facility, and to our department as a whole. 

W. N. Joy 
0. BabaoSiu 
R. S. Fabry 
K. Sklower 

Preface to che Third Berkeley distribution 

This manual reflects the state of the Berkeley system, December 1979. We would like to thank all the 
people at Berkeley who have contributed to the system, and particularly thank Prof. Richard Fateman for 
creating and administrating a hospitable environment, Mark Horton who helped prepare this manual, and 
Eric Allman, Bob Kridle, Juan Porcar and Richard Tuck for their contributions to the kernel. 

The cooperation of Bell Laboratories in providing us with an early version of UNIX/32V is greatly appreci
ated. We would especially like to thank Dr. Charles Roberts of Bell Laboratories for helping us obtain 
this release, and acknowledge T. B. London, J. F. Reiser, K. Thompson, D. M. Ritchie, G. Chesson and 
H. P. Katse.tf for their advice and support. 

W. N. Joy 
0. Babao8Ju 

Preface to the UNIXIJ2Y distribution 

The UNlxt operating system for the VAX•-11 provides substantially the same facilities as the UNIX system 
for the PDP• -11. 
We acknowledge the work of many who came before us, and particularly thank G. K. Swanson, W. M. 
Cardoza, 0. K. Sharma, and J. F. Jarvis for assistance with the implementation for the VAX-111780. 

P,efac:e to the Slwmth Edition 

T. B.London 
J. F. Reiser 

Although this Seventh Edition no longer bears their byline, Ken Thompson and Dennis Ritchie remain 
the fathers and preceptors of the UNIX time-sharing system. Many of the improvements here described 
bear their mark. Among many, many other people who have contributed to the further flowering of 
UNIX, we wish especially to acknowledse the contributions of A. V. Aho, S. R. Bourne, L. L. Cherry, G. 
L. Chesson, S. I. Feldman, C. B. Haley, R. C. Haight. S. C. Johnson, M. E. Lesk, T. L. Lyon. L. E. 
McMahon, R. Morris, R. Muha. D. A. Nowitz. L. Wehr, and P. J. Weinberger. We appreciate also the 
effective advice and criticism of T. A. Dolotta, A.G. Fraser, J. F. Maranzano, and J. R. Mashey; and we 
remember the important work of the late Joseph F. Ossanna. 

tUNtX is a Trademark of Bell Laboraioncs. 
'VAX and PDP are Trademarks of Oiaiial Equipmenl Corporation. 

B. W. Kernighan 
M. D. Mc:Ilroy 
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INTRODUCTION VOI.UME 1 

This volume gives descriptions of the publicly available features of the UNDUJ2vt system, as 
extended to provide a virtual memory environment and other enhancements at U. C. Berkeley. 
It does not attempt to provide perspective or tutorial information upon the UNIX operating sys
tem, its facilities, or its implementation. Various documents on those are contained in 
Volume 2. In particular, for an overview see 'The UNIX Time-Sharing System' by Ritchie and 
Thompson; for a tutorial see 'UNIX for Beginners' by Kernighan, and for an guide to the new 
features of this virtual version, see started with Software UNIX on the 
VAX' in volume 2c. 

Within the area it surveys, this volume attempts to be timely, and concise. Where 
the latter two objectives conflict, the obvious is 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: 

l. 

3. 
4. 
5. 
6. 
7. 
8. 

Commands 
calls 

Subroutines 
Special 
File and conventions 
Games 
Macro packages and language conventions 
Maintenance commands and 

Commands are programs intended to be invoked directly by the user, in contradistinction to 
subroutines, which are intended to be called by the programs. Commands generally 
reside in directory /bin (for binary programs). Some programs also reside in I usrl bin, or in 
I usrl ucb, to save space in /bin. directories are searched the command 
interpreters. 

System calls are entries into the UNIX . The system call interface is identical to a C 
language procedure call; the equivalent C ar.e described in Section 2. 

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

The special files section 4 discusses the of each system 'file' that actually refers 
to an I/O device. The names in this section to the DEC device names for the hardware, 
instead of the names of the themselves. 

The file formats and conventions section 5 documents the structure of 
for example, the form of the of the loader and assembler is 
used by only one command, intermediate files. 

Games have been 
mation of section 1. 

to section 6 

tUNIX is a Trademark of Bell Laboratories. 

them 

kinds of files; 
Excluded are files 

the more staid infor-
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Section 7 is a miscellaneous collection of information necessary to writing in various specialized 
languages: character codes, macro packages for typesetting, etc. 

The maintenance section 8 discusses commands and procedures not intended for use by the 
ordinary user. The commands and files described here are almost all kept in the directory /etc. 

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.g. graphics is JG, and the math library is 3M. Entries 
within each section are alphabetized. The page numbers of each entry start at l~ 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 commands and subroutines covered 
under the entry and gives a very short description of their purpose. 

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

Boldface words are considered literals, and are typed just as they appear. 

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 themselves. An argument beginning 
with a minus sign ' - ' is often taken to mean some sort of option-specifying argu
ment even if it appears in a position where a file name could appear. Therefore, it is 
unwise to have files whose names begin with '- '. 

The description subsection discusses in detail the subject at hand. 

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

A see also subsection gives pointers to related information. 

A diagnostics subsection discusses the diagnostic indications 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 ~ an assembler subsection carries the PDP-11 assembly-language system inter
face. 

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 sec
tion number in parentheses. This fact is important because there is considerable name duplica
tion among the sections, arising principally from commands which exist only to exercise a par
ticular system call. 

HOW TO GET STARTED 
This section sketches the basic information you need to get started on UNIX how to log in and 
log out, how to communicate 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 UNIX from an appropriate terminal. Most any ASCII terminal capa
ble of full duplex operation and generating the entire character set can be used. You must also 
have a valid user name, which may be obtained, together with necessary telephone numbers, 
from the system administration. After a data connection is established, the login procedure 
depends on what kind of terminal you are using. 

-~---·· 
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300-baud terminals: Such terminals include the GE Terminet 300, and most display terminals 
run with popular modems. These terminals generally have a speed switch which should be set 
at '300' (or '30' for 30 characters 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 logged in, 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 established a data connection, the system types out a few garbage characters (the 
'login:' message at the wrong speed). Depress the 'break' (or 'interrupt') key; this is a speed
independent signal to UNIX that a different speed terminal 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. From the TTY 37 terminal, and any other which has 
the 'newline' function (combined carriage return and linefeed), terminate each line you type 
with the 'new line' key, otherwise use the 'return' key. ' 

Hard-wired terminals. Hard-wired terminals usually 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 if possible; if you 
type upper-case letters, UNIX will assume that your terminal cannot generate lower-case letters 
and will translate all subsequent upper-case letters to lower case. 

The evidence that you have successfully logged in is that a shell program will type a prompt ('S' 
or'%') to you. (The shells are described below under 'How to run a program.') 

For more information, consult tset(l), and stty(l), which tell how to adjust terminal behavior, 
getty(8), which discusses the login sequence in more detail, and tty(4), which discusses termi
nal 1/0. 

Logging out. There are three ways to log out: 

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

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

If worse comes to worse, you can simply hang up the phone; but beware - some 
machines may lack the necessary hardware to detect that the phone has been hung up. 
Ask your system administrator if this is a problem on your machine. 

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

UNIX terminal 1/0 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 in 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 (or beeps, if your prompt was 
a%). 
The character'@' in typed input kills all the preceding characters in the line, so typing mistakes 
can be repaired on a single line. Also, the character '#' erases the last character typed. (Most 
users prefer to use a backspace rather than '#', and many prefer control-U instead of '@'; 
tset(l) or stty(l) can be used to arrange this.) Successive uses of '#' erase characters back to, 
but not beyond, the beginning of the line. '@' and '#' can be transmitted to a program by 
preceding them with'\'. (So, to erase'\', you need two '#'s). 
The 'break' or 'interrupt' key causes an interrupt signal, as does the ASCII 'delete' (or 'rubout') 
character, which is not passed to programs. This signal generally causes whatever program you 
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ever, programs can arrange eid1er to 
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gram to terminate but also 
is use:f ul for 

Besides 
have a terminal with 
and line-feed. In the latter case, ali 
standard line and both a 
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that you don't want. How
or to be notified when it hap

catches interrupts and stops what 
can be used to halt an editor printout 

this interrupt character to be ·c 

·s and later resume output 
!''"''""'''-"'" to cause output to be thrown away without 

FS character. (FS appears many places on 
or It not only causes a running pro-

with the core image of the terminated process. Quit 

to be about whether you 
it must be simulated with carriage-return 

returns are turned to newline characters (the 
return and a line feed are echoed to the terminal. 

1) command will rescue you. 

Tab characters are used in UN!X source programs. ff your terminal does not have the tab 
you can arrange have them turned into spaces output, and echoed as spaces 

during The systt~m assumes tabs are set every columns. Again, the 1.se1(1) or 
1) command will set or reset this mode. 1) can be used to set the tab stops automati-
when necessary. 

How to nm a program,· the she/is. When you have logged in, a program called a 
is to your terminaL The shell reads splits them up into a com-

mand name and arguments, and executes the command. A command is simply an executable 
program. The Shell looks in several directories to find the command. You can also 

commands in your own and have the shell find them there. There is nothing 
about commands that they are in a Oirectory where the 

shell can find them. 

The command name is the first word on an it and its arguments are separated 
from one another spaces. 

When a program the shell win control and type a prompt at you to 
indicate that it is another command. 

The shells have many other which are described in detail in sections sh(l) and 
csh (l). If the shell prompts you with , then it is an instance sh (l) the standard Bell-labs 

shell. If it prompts with '%'' then it is an instance csh(l) a shell written at Berke-
ley. The shells are for all but the mcist terminal usage. Most users at Berkeley 
choose csh ( 1) because of the mechanism and the alias feature, which greatly enhance its 
power when used Csh also the facilities new to this release of 
the newcsh (l) or the Csh introduction in volume 2C for details. 

You can one shell to the other using the ch sh( l) command, which takes effect 

The current UNIX has a file system in a of directories .. When the 
system administrator gave you a user name, he also created a directory for you (ordinarily with 
the same name as your user . When you any file name you type is by default in 
this you are owner this you have full permission to read, 
write, alter, or its contents. Permissions to have your will with other directories and 
files will have been or denied to you by their owners. As a matter of observed fact, 
few UN!X users protect their files from by other users. 
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change the current (but not the set of you were endowed with at 
login) use l). 

Path names. To refer to files not in the current 
path names begin with 'I', the name 
slash comes the name 
until finally the name is 
directory !em; fem is itself a 

If your current has 
of the subdirectory with no ~~,,,.,,.~,., 

A path name may be used 

Important commands which 
respectively copy, move 

a file name is 

name. Full 
the 

ililUW<:U by a '/') 
to the file filex in the 

frorn the root 

therein with the name 

are 1), ) , and rmO), which 
To find out the status of or direc-

tori es, use 1). See directories and rmdir l)} destroying 
them. 

For a fuller discussion of the file Ken 
son and Dennis Ritchie. It may also this 
which discusses even if you don't to deal with the system at that level. 

text of a source program use the editor 
old sta.11dard editor also available.) The 

I , ), the Pas-
pc (1}. and l) and l), the system 1), and the APL sys-

tem apl(l). After the program text has been entered the editor and written on a 
you can the file to the processor as an The output of the 
language processor will be left on a named 'a.out'. the is 

use mv to move it to a less 

When you have gone 
resulting program can be run 

this entire process without 

Your programs can receive from the command line just as system programs do, see 
exec(2). 

Text processing. Almost all text is entered 
The commands most often used to write 
section 1. 

command !J""l"'"""''" 
Nroff is an elaborate 
for ordinary documents it has been 

prepares documents 
very similar to and often works from 
duce this manual. 

the editor l) entered via vi(l)). 
cat, pr, more and all in 

pr 

mu!ti"co!umn output. 
careful but 

a Versatec it is 
It was used to pro-

Script(!) lets you keep a record your session in a which can then be etc. 

It provides the of a even when 

More(!) is 
screen. 

Surprises. Certain commands 
use them, it would be well to 

a command from your 

the current time and 
information about 

Even if you do not to 
may aim 



them at you. 

communicate with 
message presence will 
ups in the manual also 

If you use csh 0) the 
learn about it, you can 

When you 
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write(l) is used; mail(!) will leave a 
announced to user when he next logs in. The write-

"'"''"""'"' to the two commands if you are a target. 
to "stop". If this happens before you 

foreground) to bring the job back. 

first prompt. 

CONVERTING !''ROM THE 6TH EDITION 

even all 
almost impossible to do 

changes that will affect old users 
No attempt is made to list all new facilities. or 

the bare essentials without which it will be 

addn~sses in are now (32-bit) integers. Accordingly seek has 
program that contains a seek must be modified. Stat and 

since file are now 32- rather than 24-bit quantities. 

Assembly mn·.,,,,.,,,,, will be severely punnished. 

Stty and gtty. see ioct/(2) and tty(4). 

C language, lint. nu"'"~"'"' an - before an initializer, 
and brackets I l i:1i.tial arrays and structures are now initialized 

- - are now written in the reverse order: 
in constructs such as x- -2, Y"""'P. and 

opermors such as - + and 
+ - , - - . This removes the of 
a-/"'b. You will also want to learn about 

long 
definitions 

The program checks for obsolete and does type checking of C programs, 
It is indispensable for conversion or in groups that are to be loaded 

work. 

Fortran. The old 
There are substantial '"'"'"''~"'"' 
2. 
Stream editor. 
encountered. in ""'u"'""' 

even 

a true for Fortran 77, compatible with C. 
see 'A Portable Fortran 77 Compiler' in Volume 

repetitive editing jobs of the sort 
learning. 

old -- Ip package are both dead, and 
highly efficient, stdioO) pack· 

age. The first 
possible 

to know are that returns the integer EOF ( -1) (which is not a 

FILE data type. 

Make. The program 
way from a 'makefile' 
modification dates of the 
your new system. 

that 518-byte buffers are out, and that there is a defined 

and loading of software in an orderly 
for each of software. It remakes only as much as the 

files show is necessary. The makefiles will guide you in building 

Shel!, chdir. F. L. Bauer once said 68 is the Everest that must be climbed by every com
puter scientist because it is there. So it is with the shell for UNIX users. Everything beyond 
simple command invocation from a terminal is different. Even chdir is now spelled ed. If you 
wish to use sh (as to then you will want to study sh(l) long and hard. 
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C shell. Csh(l), developed at Berkeley, has features to sh. It includes a history 
mechanism that saves you from retyping all or part as well as an 
efficient aliasing (macro) mechanism. The job control of the system, which make the 
system much more pleasant to use, are currently available only with csh. See newcsh(l) for a 
description. These features make csh to use Csh programs have a syntax 
reminiscent of C, while sh command programs have a syntax reminiscent of ALGOL-68. 

Debugging. Sdb(l) is a far more capable replacement for the and debugs C and 
Fortran at the source level. For machine language adb replaces db. The first-time 
user should be especially careful about distinguishing I and ? in adb commands, and watching 
to make sure that the x whose value he asked for is real x, and not just some absolute loca
tion equal to the stack offset some automatic x. You can use the name, _x, to 
pin down a C external variable. 

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

Boot procedures. Needless to say, these are all 8 this and the 
other documentation you should have received with your 

CONVERTING FROM DECEMBER. 1979 DISTRIBUTION 

There have been a number of in the system. This 
list just gives the bare 

C language changes. now accepts and 
identifiers and preprocessor names. There is a new type available in 
signifies that a value is to be It is 
not used (especially values returned from 
so that field names need not be unique to structures; on the other 
that you be more honest about types involved in constructs or it will warn you. 

Object file format. The file has been to include a 
language compilers may have names than 8 characters in their 
.o files must be recreated. A.out will still run on both this and the December 1979 version 
of the system; only the symbol tables are 

Archive format and table The archive format has been to one which is port-
able between the VAX and PD P-11). Old VAX archives should be 
converted with arcv(8); loader archives should recreated since the flies are also 
obsolete. Loader archives should have added l); if dont the 
loader will gripe when are used. See 

New tty driver, job control facilities and csh. Hand in hand are new control a new 
tty driver and a new version of the C shell which supports and uses all of this. See newny(4) 
and newcsh (1) for a introduction. You should use oldcsh until you learn about the new 
facilities. 

Pascal compiler. is a true which allows separate 
well as in of FORTRAN and C code. 

Error analyzer. is an error program error(l), which takes a set of error message 
and merges them back into the source 
avoid inserting errors which are 

at the of error. It can be used to 
This program e!iminates once and for all 

lists of errors on small scraps of paper. 

Mail forwarding. The now mail 
and aliases are in the lusrlliblaliases see 
have to rerun newaiiases(l). For any 
postman program may have to be ""'~"!;i;;u 
machine. 

and distribution facilities. 
. If you this you will 

a tabl.e in the source of the deiivermail 
knows about the on the local 

System bootstrap procedures. These are the system 
and preens the disks at reboot. You shou!d reread 
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section 8 if you deal with system reboots. 
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stnp\IJ 
bk{4) 
sync! 8) 

update ( 8) 
sum (J) 
boggle (6) 

boggle (61 
chmg(6J 
rebood 8 ! 
millei6) 
csh (i) 
brk(2) 
sh OJ 
csh( ! ) 
csh ( l) 
csh (!) 
brk(2) 
freadOSl 
stciio OS l 
setbuftJS) 
mknocJ(8) 
config(8) 
remce18l 
apropos I l) 
man(!) 
mksrril l 

cc( I) 

cb( l J 
!ind!) 
xstdl) 
mksir{l) 
hypo! (J\!) 
cal (l) 
de(!) 
cal( l) 
calencJar( l) 
syscall (2) 
call( IC> 
cu\ IC) 
malloc(Jl 
imro(2) 
termcap( SJ 
cribbage (6) 
sh(!) 
csh (1) 
cat (l) 

cat man 18) 
compact I 1) 
signal (2) 

sigsys Gj) 
csh( l) 
cat (I) 
ca1man(8J 
cb( I) 
cc(!) 
compact(!) 
csh( l) 
cd( l) 
sh( l) 
lloorLlMJ 
floor UM) 
brk (2) 
chdir/:) 
chsh(l) 
csh(!) 
csh< l J 
chfn (\ J 
passwd ( l J 



Permuted Index 

chmod: change mode. . . . . . . . . . 
chmod: change mode of file. . . • . . . 
umask: change or display file creation mask. 
chown: change owner and group of a file. 

chown, chgrp: change owner or ~roup. 
set: change value of shell variable. 
cd: change working directory. 

ching, fortune: the book of changes and other cookies. 
renice: alter priority of running process by changing nice. . . . . • 

pipe: create an interprocess channel. . . . ••.. 
ungetc: push character back into input stream. 

isspace. ispunct, isprint, iscntrl, isascii: character classification. /isdigit, isalnum, 
eqnchar: special character definitions for eqn. 

getc, getchar, fgetc, getw: get character or word from stream. 
putc. putchar, fputc, putw: put character or word on a stream. 

ascii: map of ASCII character set. . . . . . • • 
style: analyze surface characteristics of a document. 

tr: translate characters. . . . • • . • . 
snake, snscore: display chase game. . . . . . . • . 

chase: Try to escape to killer robots. 
chdir: change current working directory. 
chdir: change directory. 

dcheck: file system directory consistency check. • ...•..•. 
icheck: file system storage consistency check. . . . • . • . • . 

fsck: file system consistency check and interactive repair. 
checknr: check nrotf/trolf files. 

eqn, neqn, checkeq: typeset mathematics. 
checknr: check nrotf/trotf files. 

chess: the game of chess. • • • • • • • • • . • 
chess: the game of chess. 
chfn: change full name of user. 

chown, chgrp: change owner or group. 
cookies. ching, fortune: the book of changes and other 

chmod: change mode. • • • . • . • . 
chmod: change mode of file. • . . . • 
chown: change owner and group of a file. 
chown. <:hgrp: change owner or group. 
chsh: change default login shell. 

dfplot: ClF interpreter and plotter. 
cifplot: CIF interpreter and plotter. 

ispunct. isprint, iscntrl, isascii: character classification. /isdigit, isalnum, isspace, 
default: catchall clause in switch. • . . • • 

uuclean: uucp spool directory clean-up. . • . . . . • . 
clear: clear terminal screen. 

dri: clear i-node. . . . . . • • 
clear: clear terminal screen. 

feof, ferror, clearerr. fileno: stream status inquiries. 
csh: a shell (command interpreter) with C-like syntax. 

cron: clock daemon. 
close: close a file. 

close: close a file. 
shutdown: close down the system at a given tiJtle. 

fclose, rllush: close or flush a stream. · 
clri: clear i-node. 
crnp: compare two files. 

autoconf: diagnostics from autoconfiguartion code. . • • • . . . • 
pi: Pascal interpreter code translator. 

col: filter reverse line feeds. 
colcrt: filter nrotf output for CRT previewing. 

log. dmesg: collect system diagnostic messages to form error 
colrm: remove columns from a file. • •••. 

colrm: remove columns from a file. . . • • • • • . ...• 
files. comm: select or reject lines common to two sorted 

exec: overlay shell with specified command. 
time: time command. 

system: issue a shell command. 
test: condition command. 

time: time a command. 
getarg, iargc: command arguments to Fortran. , 

nice, nohup: run a command at low priority (sh only). 
switch: multi-way command branch. • • • . . • • 
uux: unix to unix command execution. • . • • • . 
netrm: remove a command from the network queue. 

rehash: recompute command hash table. 
unhash: discard command hash table. 

hashstat: print command hashing statistics. 
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chmod(l) 
chmod(2) 
cshO) 
chown(2J 
chown(8) 
cshU) 
cd(I) 
ching(6) 
renice(8) 
pipe(2) 
ungetd3S) 
ctype(3) 
eqnchar(7) 
getc<JS) 
putd3Sl 
ascii(7) 
style< I l 
tr( I l 
snake(6) 
chase(6) 
chdid2) 
csh(I) 
dcheck(8J 
icheck(8) 
fsck(8) 
checknr(l) 
eqn(l) 
checknrO) 
chess(6) 
chess(6) 
chfn(l) 
chown(8) 
ching(6) 
chmod(I) 
chmod(2) 
chown(2) 
chown(8) 
chsh<t) 
cifpiot(l) 
cifplot (I) 
ctype(J) 
csh(I) 
uuclean(JCJ 
clear< I) 
clri (8) 
clear(!) 
ferrorUS) 
cshO J 
cron(8) 
close(2) 
close(2) 
shutdown(8) 
fcloseOS) · 
clri(8) 
cmp(I) 
autoconf(4) 
pi(!) 
col(!) 
coicrt( 1) 
dmesg(8) 
colrm(I) 
colrm(l) 
comm(!) 
csh(l) 
csh()) 
system(]) 
test()) 
time(!) 
getarg on 
nice()) 
cshU) 
uuxOC) 
netrm(l) 
csh(l) 
csh(J) 
csh(I) 



nohup: run command immune to hangups. 
csh: a shell (command interpreter) with C-like syntax. 

whatis: describe what a command is. . . . . . . . . . . . . 
readonly, set, shift. times, trap, umask, wait: command language. /export, login, newgrp, re:id, 

net: execute a command on a remote machine. . . . . . . 
repeat: execute command repeatedly. . . . . . . . . . . . 

re: command script for auto-reboot and daemons. 
onintr: process interrupts in command scripts. 

goto: command transfer. 
else: alternative commands. 

intro: introduction to commands. 
at: execute commands at a later time. 

apropos: locate commands by keyword lookup. 
while: repeat commands conditionally. 

lastcomm: show last commands executed in reverse order. 
source: read commands from file. 

comm: select or reject lines common to two sorted files. 
bk: line discipline for machine-machine communication. . . . . . 

dh/dm: DH-l l/DM-11. communications multiplexer. 
dz: DZ-11 communications multiplexer. 

users: compact list of users who are on the system. 
files, and cat them. compact, uncompact, ccat: compress and uncompress 

diff: differential file and directory comparator. 
cmp: compare two files. • . . . . 

diff3: 3-way differential file comparison. . •... 
uudiff: directory comparison between machines. 

liszt: compile a Franz Lisp program. 
cc: C compiler. 

n1: Fortran 77 compiler. • . . • . . 
pc: Pascal compiler. . .•... 

error: analyze and disperse compiler error messages. 
yacc: yet another compiler-compiler. 

wait: wait for background processes to complete. • • . .•. 
wait: await completion of process. 

compact, uncompact, ccat: compress and uncompress files, and cat them. 
learn: computer aided instruction about UNIX. 

hangman: Computer version of the game hangman. 
test: condition command. 

endif: terminate conditional. 
if: conditional statement. 

while: repeat commands conditionally. 
config: Build system configuration files. 

config: Build system configuration files. . . . . • . 
cons: V AX-11 console interface. 

dcheck: file system directory consistency check. . ...•. 
icheck: file system storage consistency check. . . • . . . 

fsck: file system consistency check and interactive repair. 
cons: V AX-11 console interface. 

show what versions of object modules were used to construct a file. what: 
mkfs: construct a file system. 

deroff: remove nroff, troff, tbl and eqn constructs. 
vlimit: control maximum system resource consumption. 

badsect: create files to contain bad sectors. 
Is: list contents of directory. 

netq: print contents of network queue. 
sh. for, case, if, while. : , . , break, continue, cd, eval, exec, exit, export, login.I 

continue: cycle in loop. 
ioctl, stty, gtty: control device. 

jobs: summary of job control facilities. 
inic: process control initialization. 

vlimit: control maximum system resource consumption. 
vhangup: virtually "hangup" the current control terminal. 

up: unibus storage module controller/drives. 
terminals: conventional names. 

ecvt, fcvt. gcvt: output conversion. 
printf. fprintL sprintf: formatted output conversion. 

scanf, fscanf, sscanf: formatted input conversion. 
units: conversion program. 

dd: convert and copy a file. 
number: convert Arabic numerals to English. 

arcv: convert archiYes to new formal. 
ranlib: convert archives to random libraries. 

atof. atoi. alOI: convert ASCII to numbers. 
13tol, ltol3: convert between 3-byte integers and long integers. 

ctime, localtime, gmti:ne, asctime, timezone: convert date and time to ASC!l. 
bed: convert to antique media. . . . . . . . . . . . 
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cshO) 
csh(I) 
whatis(!) 
sh(!) 
net(!) 
csh (I) 
rd8) 
csh(I J 

csh (J) 
csh< J) 
intro(!) 
at( l) 
apropos(!) 
csh(I J 
lastcomm (1) 

cshO J 
comm(]) 
bk(4) 
dh(4) 
dz(4) 
users(l) 
compac1i lJ 
diff(I) 
cmp(!) 
diffJ (!) 
uudiff(IC) 
liszt (l) 
cc( l) 
f77(1) 
pc(!) 
error( l) 
yacc<!) 
csh (]) 
wait< I) 
compact(]) 
learn( l) 
hangman(6) 
test(!) 
csh(!) 
csh( I J 
csh( 1 l 
config(8l 
config(8) 
cons(4) 
dcheck(8) 
icheck (8) 
fsck (8) 
cons(4) 
what(]) 
mkfs(8) 
derotf( l) 
vlimit(2v) 
badsect(8) 
Is( I) 
netq (I l 
sh(!) 
csh (I) 
ioctl(2) 
jobs(3j) 
init<8) 
vlimitf:v) 
vhangup(~v) 
up(4) 
term(7) 
CCV! (3) 
printf! JS J 
scan fl 3S J 
umtstll 
dd( I l 
numberl6) 
arcvf 8) 
ranlib( l J 
atof(3) 
13tol(3) 
ctimeU) 
bcd(6) 



ching, fortune: the book of changi:s 
arff, lkopy: 

uucp, uulog: 

surn. 
1vc: word 

analyze: Vim.1al UNIX postmortem 

crash: wha! happens when the 

creat: 

badse:ct: 

um<1.5k: change or 

ccmven date and 

vhangup: virtually "hangup" 
jobs: 

whoami: prin! 
chdir: ch::tnge 

motion. 
curses: screen functions with "optirnai" 

ttys: ir:nninal initiali{:ation 
termcap: lerminal ::apability 

dbmimt, fetch, store. d<,!ete, firstkey, 

types: primitive system 
jo~n: relational 

date: prmt and se! the 
time. ftime: get 

!ocah.ime, gmtime, asctime, timezone: convert 
!Ouch: update 

data bZise subroutines. 

dump, 
adb: 

rob: symbolic 
badl44: read/write 

tp: 

cooki<~s. 
floppy 

hies th•ough the net 
core aHoc;Ation. . . . . ~ 

count 

of the operating system. 
of memory image file. 

asrn. acos, at.an, atan2: tngonometnc 
hyix:rboiic functions. 

crash an!21yzer. 
· what happens when the system crashes. 

;,,~reat: create a new file. 
file. 

t:igs file. 
:m error messag1~ file by massaging C source. 

:me~rprncess channel. 
creirn; and mzmipulate rm1ltiplexed files. 

to comain bad seciors. 
the cat files for the manual. 

(.;e::uion rnasl\ .. 
mask. 

J!ncode/ decodr!. 
em:::yp1: DES encryption. 

interpreter) with C-like 
(over oidcsh). 

pho101ypeseo.er interface. . . . . . . 
ctags: cre:m: a 1ags file. . . • . . . 

grmime. asctime, timezone: 

curren: coruro! terminal. 
current job list. 

user id. 

cursor 

daemon. 
daen1ons. 

data base. 
darn for the mail aliases file. 
d<:ta base of terminal types by port. 

ba~,e 3ubro1.uim:s. 
data 
da:a types. 
02.!abase operawr. 
date. . .. , .. 
date :ime. 
date ao<i time 10 ASCH. clime, 

las! mcdified of a file. 
d:i1e: prim and set the date. 

f,~tch. store, delete, firstkey, nextkey: 
de:: desk e;a!culaior. . . . . , . , . . . . . 
dch:!ck: file system direc:ory consistency check. 

con ven and copy a file. 
ddai.e: incrememal dump format. 
debugger. .....•.... 
debugger. . • . . • • . . . • 
dee standard 144 bad secwr information. 
DEC/mag tape formats. . . , ... 

·· xxviii -

ching(6) 
arff(8J 
cp(l) 
uucp(! C) 
dd(l) 
netcp( l) 
brk W 
savecore(8) 
core(5) 
sinOMJ 
sinhOMl 
we(!) 
sum (l) 
cp(l) 
analyze(8J 
crash (8) 
crash (8) 
cread2) 
cread2) 
c1ags(l) 
mkstr(l) 
pipe(2) 
mpx(2) 
badsect (8) 
catman(8) 
csh(l) 
umaskCZ) 
cribbage(6) 
cribbage(6) 
cron{8) 
lxref(l) 
pxref( l) 
colcrtO) 
more(!) 
crypt( l) 
cryp1(J) 
csh( l) 
newcshO) 
ctW 
ctags(I l 
cume()) 
cu(IC) 
vhangup(2v) 
csh(l) 
whoami(l) 
chdir(2) 
curses()) 
curses OJ 
spline(lG) 
csh(l) 
cron(8) 
rd8) 
csh (!) 
prof(!) 
uys (5) 
termcap(5) 
new.aliases( l) 
nytype(5) 
dbmClx) 
nuil<4) 
types(5) 
join (l) 
date(!) 
time(2) 
ctimeO) 
touch (J J 
date II J 
dbmOxJ 
dc(J J 
dcheck(8J 
dd(l) 
dump(5) 
adb(l) 
sdbW 
badl44(8) 
tpi5) 



chsh: change 
eqnchar: special character 

dbmimt, fetch, ston::, 
delivermail: 

tail: 
aliases: aliases file for 

mesg: permit or 
constructs. 

crypt, setkey, encryp!: 
what is: 

newcsh: 
dup, dup2: duplicate an open file 

getfsfile, setfsent. endfsent: get file system 
de: 

access: 
file: 

drum: paging 
fold: fold long lines for finite width ou1put 

ioctl, stty, gtty: control 
vswapon: add a swap 

swap.on: specify additional 

dh/dm: 

dmesg: collect system 
autoconf: 

ratfor: rational Fortran 

default: catchall clause in switch. 
default. login shell. . . . . . . 
definitions for eqn. . . . . . . 
delete, firstkey, nextkey: data base subroutines. 
deliver mail to arbitrary people. 
deliver the last part of a file. 
delivermail. . . . . . . . . . . . . . . 
delivermail: deliver mail to arbiirary people. 
deny messages. . . . . . . . . . . 
deroff: remove nroff, troff. tbl and eqn 
DES encryption. . . . . . . . . . . 
describe what a command is. 
description of new csh features (over oldcshJ. 
descriptor. . . . . . . . . . 
descriptor file entry. getfsent, getfsspec, 
desk calculator. . . . . . 
determine accessibility of file. 
de1.ermine file type. 
device. 
device. 
device. . .... 
device for interleaved paging/swapping. 
device for paging and swappmg. 
df: disk free. . . . . . . . . . . . 
DH- l/DM-ll communications multiplexer. 
dh/dm: DH-l !/DM-11 communications multiplexer. 
diag11os1.ic messages to form error log. 
diagnos!ics from auloconfiguanion code. 
dialect. . . . . ... 

print wordy semtences; thesaurus for diction. diction.explain: 
prin1 wordy sentences; thesaurus for diction. diction.explain: 

for diction. diction,explai.n: print wordy sentences; thesaurus 
for diction. dirnon,explam: wordy sentences; thesaurus 

dilf: differential and directory comparator. 
diiD: differential file comparison. 

diff: differemial and directory comparator. 
diiD: 3-way differential file comparison. 

dir: format of directories. 
dir: of directories. 

cd:'change working direcmry. 
chdir: char.ge current working directory. 

c:d: change directory. 
chdir: change directory. 

ls: list contents of directory. 
mkdir: make a directory. 

uuclean: uucp spool directory clean-up. 
diff: differential file and directory comparator. 

uudiff: directory comparison between machines. 
dcheck: file system directory consistency check. 

unlink: remove directory entry. 
mk!ost +found: make a iost +found direciory for fsck. 

pwd: working 
old: 

mknod: make a 
popd: pop shell 

pushd: push shell 
unhash: 

unset: 
bk: line 

hie RK6-l l/RK06 and RK07 moving head 
RP06. RM03. R~105, R,\180. RP07 MASSBLJS moving-lle3d 

df: 

directory name. 
directory of oid programs. 
directory or a special file. 
directory stack.. 
directory stack. 
discard command hash tabk. 
discard shell variables. 
discipiine for machme·machine co1mnunic:mon. 
disk. 
disk. hp: 
disk free. 

du: summarize disk usage. 
format: how to format disks. 

mm.mt, umount: mount and dismount file system. 
error: analyze and disperse compiler error messages. 

rain: animaied raindrops disp!ay. . . . . . ... 
snake, snsrnre: display chase gi'!me. 

vi: saee.n oriented (visual) display editor based on ex. 
umask: change or display file creation mask. 

prof: display protiie data. 
worms: animate worms on a display terminal. 

hypo!, cabs: Euclide~n distance. . . . . . . 
error log. dmesg: collect system ct:agnostic messages to form 

doctor: interJct wnh a psychoanalyst. 
style: analyze surface characterisucs of document. . . . . . . . . . . . . . . . . . 
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Permuted Index 

csh (l > 
chsh(! > 
eqnchad7) 
dbm(3x) 
delivermail (8) 
tail( l) 
aliases (5 J 
deliverma1I (8) 
mesg(J l 
deroff( 1 J 
crypt tJ) 
whatis( l) 
newcsh( l) 
dup(2J 
getfsem (J) 

de( I) 
access(2) 
tilell) 
drum(4) 
folct( l J 
ioctl (2) 

vswapon(2vJ 
swaoor.18) 
df(l) 
dh(4) 
dh(4) 
dmesg (8) 
autoconf(.IJ 
rat for (I) 
diction(!) 
explain ( l) 
diction (l) 
explain ( l ! 
di ff( l) 
diffJ(l) 
diff(l) 
diffJ (l) 
did5) 
did5) 
cd\ l) 
chdir(2) 
csh (I) 
csh (!) 
Is ( 1) 
mkdir(l) 
uucleJn ( 1 CJ 
diff( l) 
uudiff(lCl 
dchecld8) 
unlink (2) 
mk:ost -:-found (8) 
pwd(l) 
old(8) 
mknod(2) 
csh( l) 
csh(l) 
csh!!J 
csh (! J 
bk(4) 
hk(4) 
hp(4) 
df(!) 
du( l) 
forrnat(Sl 
mount18) 
error(!) 
rain(6! 
snake(6J 
vi(!) 
cshl I) 
prof( I l 
worms(ol 
hypo!( J 'v1) 

dmesgi8) 
doctod6) 
style ( l) 



Permuted Index 

lookbib: find and insert literature references in 
w: who is on and what they are 

rogue: Explormg The Dungeons of 
shutdown: close 

graph: 
arithmetic: provide 

rewind: rewind tape 
newtty: summary of the "new" tty 

dump: incremental file system 
od: octal 

dump, ddate: incremental 

s.ivecore: save a core 
dumpdir: print the names of files on a 

zork: the game of 
rogue: Exploring The 

dup, 
dup, dup2: 

dz: 
aliens: The alien invaders attack the 

echo: 
echo: 

end, etext, 
ex, 

vipw: 
ed: text 

ex, edit: text 
Id: link 

sed: stream 
vi: screen oriented (visual) display 

a.out: assembler and link 
whoami: print 

vfork: spawn new process in a virtual memory 

grep, 
soelim: 

uuencode: format of an 
crypt: 

mail. uuencode,uudecode: 
crypt, setkey. 

crypt, setkey, encrypt: DES 
makekey: generate 

logout: 

getfsent, getfsspec, getfsfile, setfsent, 
getgrent, ge1grgid, getgrnam, setgrent. 

getpwent. getpwuid, getpwnam, setpwent, 

number: convert Arabic numerals to 
xsend, xget, 

nlist: get 
setfsent, endfsent: get file system descriptor file 

getgrnam, setgrent, endgrent: get group file 
getpwnam, setpwent, endpwent: get password file 

unlink: remove directory 
execv, execle, execve, exec:lp, execvp, exec, exece, 

setenv: set variable in 
environ: user 

printenv: print out the 
getenv: value for 

unsetenv: remove 
eqnchar: special character definitions for 

documents. refer. 
doing. 
Doom. 
down the system at a given time. 
draw a graph. 
drill in number facts. 
drive. 
driver. • ••..• 
drum: paging device. 
du: summarize disk usage. 
dump. • .....•• 
dump. . •...... 
dump, ddate: incremental dump format. 
dump format. ......•... 
dump: incremental file system dump. 
dump of the operating system. 
dump tape. . ......... . 
dumpdir: print the names of files on a dump tape. 
dungeon. . .......••..... 
Dungeons of Doom. . . • . . . . . . . 
dup, dup2: duplicate an open file descriptor. 
dup2: duplicate an open file descriptor. 
duplicate an open file descriptor. 
dz: DZ-11 communications multiplexer. 
DZ-11 communications multiplexer. 
earth. • ...• 
echo arguments. 
echo arguments. 
echo: echo arguments. 
echo: echo arguments. 
ecvt, fcvt, gcvt: output conversion. 
ed: text editor. . ....•• 
edata: last locations in program. 
edit: text editor. . . . . • 
edit the password file with vi. 
editor. 
editor. 
editor. 
editor. 
editor based on ex. 
editor output. 
effective current user id. 
efficient way. 
ell: Extended Fortran Language. 
egrep. fgrep: search a file for a pattern. 
eliminate .so's from nroff input. 
else: allernative commands. 
encoded uuencode file. 
encode/ decode. • • . . . . . 
encode/decode a binary file for tranrnission via 
encrypt: DES encryption. 
encryption. . . . • • • • . • • . • . . 
encryption key. . •••.•.•.... 
end, etext, edata: last locations in program. 
end session. • • • • • • • • • • • • • . 
end: terminate loop. • .....•.•. 
endfsent: get file system descriptor file entry. 
endgrent: get group file entry. 
endif: terminate conditional. 
endpwent: get password file entry. 
endsw: terminate switch. 
English. • .•..• 
enroll: secret mail. 
entries from name list. 
entry. getfsent, getfsspec, getfsfile. 
entry. getgrent, getgrgid, 
entry. getpwent, getpwuid, 
entry. . •••••••• 
environ: execute a file. exec!, 
environ: user environment. 
environment. 
environment. 
environment. 
environment name. 
environment variables. 
eqn. • .••.•• 

• xxx. 

refer(!) 
w(I) 
rogue(6) 
shutdown(8J 
graph(IG) 
arithmetid6) 
rewind(!) 
newtty(4) 
drum(4) 
du(!) 
dump(SJ 
od(l) 
dump(5) 
dumpi5) 
dump(8) 
savecorei8) 
dumpdid8l 
dumpdir(8l 
zork(6) 
rogue((>) 
dup(2) 
dup{2) 
dup(2) 
dz(4) 
dz(4) 
aliens(6) 
cshO) 
echo(!) 
cshO > 
echo( I) 
ecvt<J) 
ed(l) 
end(3) 
ex(I) 
vipw(8) 
ed(l) 
ex{!) 
Id(!) 
sed(I) 
vi(!) 
a.out(5) 
whoami(I) 
vfork(2v) 
ell( 1l 
grep(l) 
soelim(l) 
csh(I) 
uuencode(5) 
crypt(]) 
uuencode(IC) 
crypt(3) 
crypt OJ 
makekey(8) 
end(J) 
cshO l 
csh(l) 
getfsenc(J) 
getgrentO) 
csh(l) 
getpwentOJ 
csh(I) 
number<6> 
xsend(I) 
nlis1(3) 
getfsent (3) 
getgrent 0) 
getpwentO) 
unlink (2) 
exec(2) 
environ f5) 
csh(l) 
environ(5) 
printenv (I ) 
getenvOJ 
csh(l) 
eqncharf7) 



derolf: remove nroff, troff, tbl and 

numbers. intro, 
messages. 

dmesg: collect system diagnostic messages to form 
mkstr: create an 

error: analyze and disperse compiler 
perror, sys errlist, sys nerr: system 

intro, errno: introduction to system calls and 
eyacc: modified yacc allowing much improved 

spell, spellin, spellout: find spelling 
chase: Try to 

end, 
hypot, cabs: 

/if, while, . , . , break, continue, cd, 

ex pr: 
history: print history 

screen oriented (visual) display editor based on 

excel, execv, execle, execve, execlp, execvp, 
/while, : , . , break, continue, cd, eva!, 

excel, execv, exede, execve, exedp, execvp, exec, 
exece, environ: execute a fii.e. 

environ: exe,cu1e a file. exec!, execv, 
file. ex eel, execv, exede, execve, 

sticky: 
nee 

execve, execlp, e:l!ecvp, exec, e:>1.ece, environ: 
repeat: 

eqn constructs. . . . . . . . . . . . . 
eqn, neqn, checkeq: typeset mathematics. 
eqnchar: special character defin:tions for eqn. 
errno: introduction to system calls and error 
error: analyze and disperse compiler error 
error log. • . . • . . . . . . . . . . 
error message fi!e by massagmg C source. 
error messages. 
errnr messages. 
error numbers. 
error recovery. 
errors. 
escape to killer robots. 
etext, edata: las! locations in program. 
Euclidean distance. . . . . . . . . 
eval, exec, exit, export, logm, newgrp, read,/ 
eval: re-evaluate shell data. 
evaluate arguments as an expression. 
event list. 
ex. vi: 
ex, edit: text editor. . . . . .. 
exec, exece, environ: execute a file. 
exec, exit, export, login, read, readonly ,/ 
exec: overlay shell with command. 
exece, environ: execute a . . . . ..... 
exed, execv, exede, execve, execlp, execvp, exec, 
execle, execve, exedp, execvp, exec, exece, 
exedp, execvp, exec, exece, environ: execute a 
executable files with pers1sterl! text. 
execute a command on a remote machine. 
execu!e file. exed, execv. execle, 
execute command repeared!y. 

at: execute conurn.u1ds at a later tin1e. 
iastcomm: show last commands executed in neverse order. 

uux: unix to unix command 
acct: 

sleep: suspend 
sleep: suspend 

monitor: prepare 
pxp: Pascal 

profil: 
pix: Pascai and 

environ: execute a exec!, 
execute a file. exed, execv, exec!e, 

exec!, execv, exede, execve, exedp, 
I . , . , break, continue, cd, eval, exec, 

breaksw: 

break: 
power, square root. 

glob: filename 
expand, 1.mexpand: 

versa. 
aardvark: ye! ano!her 

adventure: an 
rogue: 

frexp, ldexp, modf: split into mantiSS<J and 
exp, !og, ioglO, pow, sqrt: 

. , break, continue, cd, eval, e;iec, exit, 

expr: evaluate arguments as an 
re comp, re exec: regular 

- - efl: 
greek: graphics for 

strings. xstr: 
recovery. 

functiorns. 
j<Jbs: surnmuy of job control 

arithmeuc: provide drill in number 
pstat: prm! system 

true, 
abort: generate a 

export, login,/ sh, for, case, if, while, : , 
exit, export, login,/ sh, for, case, if, while, 

execution. . ..... 
execution ac.counting file. 
execution for an interval. 
execution for interval. 
execution profile. 
execution profiler. 
execution ti.me profile. 
eJ1;ecutor. 
execv, exede, execve, exedp. execvp, exec, exece, 
execve, execlp, execvp, exec, exece, environ: 
execvp, exec, exece, environ: execute a file. 
exit, export.. login, newgrp, read, readonly, set,/ 
exit from switch. 
exit: leave shell. 
exit: terminate process. 
exit while/foreach loop. 
exp, log, log 10, pow, sqn: exponential, logaritbm, 
exp1md argumem list. . . ..... . 
e:qxmd tabs to spaces, and vice "Jersa. . . . . . 
expand, une:qJand: expand :abs 10 spaces, and vice 
exploration game. . . . . . . . 
exploration game. . . . . . . . 
Exploring The Dungeons of Doom. 
exponent. . ......... . 
exponential, logarithm., power, square root. 
export, login, newgrp, read, readonly. set, shift,/ 
expr: evaluate arguments as ;rn expression. 
expression. . . . . . . . 
expression handler. 
Extended Fortran Language. 
extended TTY .37 

from programs to implement shared 
rm:•ullini yacc allowing much improved error 

. Formm 77 compiler. . . . . . . 
fabs., 11oor, cejf: vaiuel floor, ceiling 
facilities. 
facts. 
facts. 
false: provide truth values. 
fault. • • • • • • • . , 
. , i:meak, continue, •::d. eval, exec, exit, 
: ~ . ~ break, continue. cd, evai, exec~ 
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deroff(J) 
eqn (l) 

eqnchar(i) 
intro(2) 
error ( 1) 
dmesg (8) 

mkstr( l) 
error ( l) 
perrod 3) 
intro(.::'.) 
eyacc( l I 
spell(!) 
chase(6) 
end (3) 
hypot U:-.1l 
sh ( l) 
csh(l l 
expr( 1) 
csh (1 l 
vi( l) 

exlll 
exed2) 
sh(l) 
csh ( 1) 
execl2) 
exec(2) 
exed2) 
exed2) 
sticky(8) 
net(]) 
exec(2) 
csh( l J 
ad l) 
las!com m (I ) 
uux(!CJ 
acct(5) 
sleep (l) 
sleep(J) 
moniwr13) 
pxp(l) 
profil (2) 
pix(!) 
exed2) 
exec(2J 
exec( 2) 
sh(! J 
csh (I) 
csh (!) 
exi1(2l 
csh(l l 
exp OM) 
csh ( 1) 
expand()) 
exp.and ( l) 
aardvark (6) 

advenrnre ( 6) 
rogue(6) 
fr exp (J) 
expUMJ 
sh( I) 
exodl l 
ex pr( I) 
regex (3) 
efl(l) 
greek (7) 
xstr( i) 

eyacc( 1) 
f77(]) 

floorlJMJ 
jobs(Jj) 
arnhmeud6i 
pstat (8) 
true(!) 
abon (J) 
sh(!) 
sh ( l) 
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or flush a stream. 

newc.ish: ok1csh). 
cot fie eds. 

loc:ne a program file 
access: 

colrm: remove 

er ear: 

, fcrr~•r. clearerr. tile no: stream status 
c!earerr. filem:Y >tream sta!l.Js inqumes. 

.>!ore, delete. fir,;tkey, 11extkey: data base 

of rhe neiwork log file. 
fiush & strearn. 

JOb into foreground. 
get charncter or word from stream. 

from a sm::am. 
for a pattern. 

source: re;.zd comnrnnds frorr~ file. 

netlog: print th<:: las! few lines of 
rebuild the data base r;;:wa!iases: 

pa:;swct· oassword file. 

rev: 

!he primable strings m a object. 
sum: sum and 

tail: de!ive:r 

dHf): 
t.nnask: 

dup, dup2: duplicate 

serfsem. endfsem: get 
getgrgid. getgrnam, .se1grent, 

moLH1[, umount: 
mm.ml. umoum: moum and ctismour;t 

rep;iir. 

file. 

find 

what: show what 

directory comparator. 
~;1assaging C source. 

fiif! pernsa.l filter en viewing. 

syst<'m. 
file sy:sE.e~1L 
ti!~ system. 

;;y§!ern check and interactive 
foe system descriptor emry. getfsent. 

system direriory consisiericy check. 
sysii::m dump. . • • • • • • , , . 

xxxii -

fdoseOS) 
ecvt (3) 
fopen (35) 
newcsh(l) 
col(!) 
ferrorOS) 
ferror (JS) 

dbmOxl 
head I! i 
netlog( l J 
fc!ose OS! 
csh(!) 
getd3S) 
gets US) 
grep( l) 

which(l! 
access(2) 
acct(5) 
chmod\2) 
cnown(2) 
close (2) 
coirm(!) 
core(5) 
creat (2) 
csh(l) 
ctags(l) 
dd\l) 
exed2) 
group(5) 
link(2) 
mlmod(2) 
mknod(8J 
netlog(i) 
newaliasesl l) 
passwd(5) 
pr(]) 
read(2) 
rev (l) 
size(l) 
strings( l) 

sum(!) 
tail( l) 
touch(!) 
uniq(l) 
uuencooe(5) 
vwrite(2v) 
what(]) 
wri1e(2) 
di.ff(!) 
mks1r(l} 
diff3(1) 
c:shOl 
umaski2) 
dup(2) 
file(J) 
getfsentOJ 
getgrend3) 
getpwent {J J 
grep( l) 
a!iases(5) 
uuencode(]CJ 
ar(5) 

see(!) 
which(!) 
split( I) 
pmerge (1) 
mktempOJ 
moreil) 
sta1(2) 
mkfs(8) 
mount(2i 
mound8) 
fsck (8) 
getfsen! 0) 
dchedd8) 
dump(!l) 



hier: file system hierarchy_ 
quot: summarize file system ownership. 

restor: incremental file system restore. 
icheck: file system storage consistency check. 

mtab: mounted file system table. 
filsys, llblk, ino: format of file system volume. 

utime: set file times. 
uusend: send a file to a remote host. 
file: determine file type. 

vipw: edit the password file with vi. 
basename: strip filename affixes. 

glob: filename expand argument list. 
feof, ferror, clearerr, fileno: stream status inquiries. 

checknr: check nroif/troif files. 
cmp: compare two files. 

comm: select or reject lines common to two sorted files. 
config: Build system configuration files. 

find: find files. 
intro: introduction to special files. 

mpx: create and manipulate multiplexed files. 
mv: move or rename files. 

rm, rmdir: remove (unlink) files. 
sort: sort or merge files. 

compact, uncompact. ccat: compress and uncompress files, and cat them. 
catman: create the cat files for the manual. 

dumpdir: print the names of files on a dump tape. 
netcp: remote copy of files through the net. 

badsect: create files to contain bad sectors. 
sticky: executable files with persistent text. 

fstab: static information about the filesystems. . . . . . . 
filsys, tlblk, ino: format of file system volume. 

more, page: file perusal filter for crt viewing. . . . • . . . . 
colcrt: filter nroff output for CRT previewing. 

col: filter reverse line feeds. . . • . . . . 
plot: graphics filters. . . • . . . . . . . . . . . 

refer, lookbib: find and insert literature references in documents. 
find: find files. . . • . . . 

find: find files. . • . . . . . . ....... . 
look: find lines in a sorted list. . . . . . . . . . . . 

manual. man: find manual information by keywords; print out the 
ttyname. isatty, ttyslot: find name of a terminal. . . ..... 

!order: find ordering relation for an object library. 
spell, spellin, spellout: find spelling errors. . • .. • . . . . . . 

binary, file. strings: find the printable strings in a object, or other 
finger: user information lookup program. 

fold: fold long lines for finite width output device. . . • . . 
head: give first few lines. . . . . . . . . . . . 

dbminit, fetch, store, delete. firstkey, nextkcy: data base subroutines. 
fish: play "Go Fish". . ....• 

fish: play "Go Fish"_ 
nice. nohup: run a command at low priority (shonly). 

tee: pipe fitting. • • . • • . 
11: floppy interface. 

filsys, llblk, ino: format of file system volume. 
arff, llcopy: archiver and copier for floppy. 

functions. fabs, floor, ceil: absolute value. floor, ceiling 
fabs. floor, ceil: absolute value. floor, ceiling functions. 

artf, llcopy: archiver and copier for floppy. 
11: floppy interface. 

fclose, ffiush: close or flush a stream. 
fmt: simple text formatter. 

device. fold: fold long lines for finite width output 
fold: fold long lines for finite width output device. 

vfont: font formats for the Benson- Varian or Versatec. 
inspect and print out information about unix fonts. vfontinfo: • . . . . . . . . . 

fopen. freopen. fdopen: open a stream. 
continue, cd, eval, exec, exit, export, login,/ sh, for, case, if, while, : , . , break, 

foreach: loop over list of names. 
fg: bring job inco foreground. . • • • . 

fork: spawn new process. 
dmesg: collect system diagnostic messages to form error log. 

ar: archive (library) file format. 
arcv: convert archives to new format. 

dump, ddate: incremental dump format. 
format: how 10 format disks. 

format: how to formal disks. 
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hicrm 
quot(8) 
restor(8) 
icheck (8) 
mtab(5) 
filsys(5) 
utime(2J 
uusend( !CJ 
file(!) 
vipwf8) 
basename(! J 
csh(l) 
ferror(JS) 
checknr( 1) 
cmp(!l 
comm(!) 
config(8) 
find(l) 
intro(4) 
mp;d1J 

- mv(J) 
rm(!) 
sort (I) 
compact( l) 
catman(8) 
dumpdid8) 
netcp(I) 
badsect(8) 
sticky(8) 
fstab(5) 
filsys(5) 
more(l) 
colcrt (l l 
col( I) 
plot(IG) 
refer( I) 
find(l) 
find(!) 
look(!) 
man(Jl 
uynameO) 
lorded! J 
spell(! l 
strings (I) 
finger(]) 
fold(!) 
head(!) 
dbmOx) 
fish(6) 
fish (6) 
nice (I) 
tee()) 
0(4) 
filsys(5) 
arff(8) 
floorOMl 
floor OM) 
arff(8) 
fl(4) 
fcloseOS> 
fmtll) 
fold(!) 
fold II) 
vfond5l 
vfontinfo(lJ 
fopenOSJ 
sh! l) 
csh(l) 
csh(I J 
fork (2) 
dmesg(8) 
ar<5l 
arcv(8) 
dump(5) 
formatf8) 
format< HJ 
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dir: 

f7'7: 

pmc., putchar, 

e:JqionenL 
biff: be notified if mail urives and who i1 

from: is 

chfo: 
garnma: Jog garrttna 

fobs. floor, ceil: absoiute value. floor, 
inuo: introduct~on 

jO, j L jn. 
cos, i:ari. asin. acos .. atan, 

aardvark: yet ano1he1 
advenwre: an 

snake 1 ln:score: display chase 
trel<: kie 

worm: Play 1he growing worm 
cribbage: thr: card 

hangman: Computer version 
boggle: play the 

chess: th•! 
rnrk: the 

wump: the 
gamma: log 

ncheck" 
rand, s::rna: random number 

stream. getc~ 

g:::teuid. 

;!fl encoded uuencode file. 

systern volume. 
file. 

for·ma~ tables for 
forrnats. 

the Benson-Varian or Versatec. 
fonnaaed input conversion. 

output conversmn. 

typesetting. 

Fortran. 

L~u1guage. 

programs. 
prim a random, i1opefully interesimg, 

book of changes and mher cookies. 
com.inw:::, ed. eval. exec, 

formatted output conversion. 
puiw: pw character or word on a stream. 

prograrrL . ~ ~ o ~ • • • • ~ 

buffered binary input/output. 

caHoc: main memory allocator. 
open a stream. 

modf: split into maniissa and 

. formatted input conversion. 

sysiem rnnsis1em;y check and interactive 
ft.eH., rewinlt reposition a stream. 

information about the fiiesystems. 
file status. . . . . . 

function. 
function:i·, 
fum:tions. 

functions. 

g:.ri;e. 
game. 
garne" 

w11h '"optimal"' cursor motion. 
buffen:d binary mput/ output. 

ga~ne cribbage. 
hangman. 

game boggle. 
game chess. 
game of dungeon. 
game of htH'H-t~1e~wurnpus. 
~amma function. 

log gamma function. 
gc:vt. Ot.Hput conversion. 
geni:rate a fa!llL 
ger:crare encryption key. 

names from i-rrnmbers. 

lexical '1m!lysis programs. 
gew.rg, iargc: command arguments to Fortran. 

getchar. fgetc, getw: get character or word 
getchar, fger.c, getw: get character or word from 
ge1egid: get user and group identity. 
ge1eriv: vaiue for envirnnmem name. 
geteuid, ge!egid: get user and grouo idemi1y. 

u1.1encode(5) 
dir(5) 
fi!sys ( 5) 
core (5) 
!bl (l) 
tp(5) 
vfont ( 5) 
sc:mH3SJ 
prmtfOSl 
fmdll 
troff'(]) 
ms(7) 
me(7) 
getargOf) 
!77(1) 
ratfod I) 
efH !) 
SlfUC! (I) 
fomme(6) 
ching(6) 
sh(!) 
pri111f(JS) 
putd3S) 
puts OS) 
liszt(l) 
freadOS) 
df(!) 
malloc\3) 
fopenOSl 
frexp(.3) 
biff(l) 
from(!) 
scanfOS) 
mklost +found (8) 
fsck (8) 
fseek (JS) 
fstab(5J 
stad2J 
fseekOSl 
time(2) 
chfn(l) 
gamma OM) 
t1oor(JM) 
intro (3) 
jOOMl 
sin(JM) 
sinhUM) 
curses (J) 
freadOS) 
aardvark (6) 
adventure(6) 
backgammon (6) 
monop(6J 
snake i 6) 
treki6) 
worm(6) 
cnbbage(6) 
hangman(&) 
bogg!e(6) 
chess(6) 
zork(6) 
wump(6) 
gamma OM) 
gammaDM> 
ecvt (J) 

abort (3) 
makekey(8J 
ncheck 18) 
rand (3) 
lex (l) 
getarg (3f) 
getd3SJ 
getcOSl 
getuid\2) 
getenvO) 
gewid (2) 



get file system descriptor file entry. 
descriptor file entry. getfsent, getfsspec, 

system descriptor file entry. getfsent, 
identity. getuid, 

get group file entry. 
file entry. getgrent, 

getgrent, getgrgid, 

setpgrp, 

get password file entry. 
entry. getpwent, getpwuid, 

password file entry. getpwent, 

group identity. 
getc, getchar, fgetc, 

vadvise: 
head: 

shutdown: close down the system at a 

ASCII. ~time, localtime, 
fish: play 

setjmp, longjmp: non-local 

graph: draw a 

plot: 
greek: 

plot: openpl et al.: 
plot: 

vgrind: 
chown, chgrp: change owner or 

killpg: send signal to a process or a process 
newgrp: log in to a new 

setpgrp, getpgrp: set/ get process 
group: 

getgrgid, ge1grnam, setgrent. endgren1: get 

setuid, setgid: set user and 
gctuid, getgid, geteuid, getegid: get user and 

chown: change owner and 
make: maintain program 

worm: Play the 
ioctl, stty, 

stop: 
reboot: reboot system or 

re comp, re exec: regular expression 
hangman: Computer version of the game 

vhangup: virtually 
nohup: run command immune to 

crash: what 
uptime: show how long system 

see: sec what a file 
rehash: recompute command 

unhash: discard command 
hashstat: print command 

leave: remind you when you 

hier: file system 
wtmp: user login 

history: print 

fortune: print a random, 
uusend: send a file to a rc!llotc 

uptime: $ow 
for'11at: 

getfsent, gctfsspcc, getfsfile, setfsent, endfsent: 
getfsfile, setfsent, endfsent: get file system 
getfsspcc, getfsfile, setfsent, endfsent: get file 
getgid, geteuid, getegid: get user and group 
getgrcnt, getgrgid. &etgrnam, setgrcnt. endgrcnt: 
getgrgid. getgrnam, setgrent, endgrent: get group 
getgrnam. setgrent, endgrent: get group file entry. 
getlogin: get login name. 
getpass: read a password. 
getpgrp: set/get process group. 
getpid: get process identification. 
getpw: get name from uid. 
getpwent, getpwuid, getpwnam, setpwent, endpwent: 
getpwnam, setpwent, endpwent: get password file 
getpwuid, getpwnam, setpwent. endpwent: get 
gets, fgets: get a string from a stream. 
gets: get a string from standard input. 
geny: set terminal mode. . . . . . 
getuid. getgid. geteuid, getegid: get user and 
getw: get character or word from stream. 
give advice to pagin& system. 
give first few lines. . . . • . • . • 
given time. . .••..•.•.. 
glob: filename expand argument list. 
gmtime, asctime, timezone: convert date and time to 
"Go Fish". • •••• 
goto. • •••.••. 
goto: command transfer. 
graph. . .... 
graph: draw a graph. 
graphics filters. 
graphics for extended TTY-37 type-box. 
graphics interface. • . • . . . . . • 
graphics interface. • . • . . . . . . 
greek: graphics for extended TTY-37 type-box. 
grep, egrep, fgrep: search a file for a pattern. 
grind nice listings of programs. 
group. 
group. 
group. 
group. 
group file. 
group file entry. getgrent, 
group: group file. 
group ID. 
group identity. 
group of a file. 
groups. 
growing worm game. 
gtty: control device. 
halt a job or process. 
halt processor. 
halt: stop the processor. 
handler. . •••••. 
hangman. . •.••. 
hangman: Computer version of the game hangman. 
"hangup" the current control terminal. 
hangups. . •......... 
happens when the system crashes. 
has been up. 
has in it. 
hash table. 
hash table. 
hashing statistics. 
hashstat: print command hashing statistics. 
have to leave. . ••.. 
hier: file system hierarchy. 
hierarchy. 
history. • ...•..• 
history event list. 
history: print history event list. 
hk: RK6-l l/RK06 and RK07 moving head disk. 
hopefully interesung, adaiie. 
host. ...•..•..•. 
how long system has been up. 
how to formal disks. 
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getfsentOl 
getfsent\3) 
getfsend3 l 
getuid(2) 
getgrentO) 
getgrent (3) 
getgrent(J) 
getlogin (3) 
getpass(J) 
setpgrp( 2j) 
getpid (2) 
getpw(Jl 
getpwent<J) 
getpwent (J) 
gctpwent (3 l 
gets OS> 
gets(I) 
geuy (8) 
ge1uid(2) 
getcOSJ 
vadvise (2v) 
head (I) 
shutdown (8) 
csh(I) 
ctimeO) 
fish(6) 
sctjmpO) 
csh(l) 
graph(IG) 
graph(IG) 
plot<IGJ 
greek (7) 
plotU:d 
plot(5) 
greek (7) 
grep( I) 
vgrmd(I) 
chown(8) 
killpg(2j) 
newgrp( l) 
setpgrp(2j) 
group(5) 
getgrent <3) 
group(5) 
setuid (2l 
gctuid (2) 
chown(2l 
make ii) 
worm(6) 
ioctl(2) 
csh(I) 
reboot(2v) 
halt(8) 
regex (3) 
hangman(6) 
hangman(6) 
vhangup(2v) 
csh (I) 
crash (8) 
uptime(!) 
seem 
csh (I) 
csh(I) 
cshO) 
cshO l 
leave(]) 
hier(7) 
hier(i) 
wtmp(5) 
cshO l 
cshO) 
hk (~) 
fortunei6) 
uusend(JC) 
uptime(!) 
formal (8) 



Permuted Index 

movm1H1e~d disk. 
interface. 

wump: 
sinh~ cosh~ tanh: 

setuid, setgid: set user and 
whoami: prim eff·ective current user 

getp!d: 
geigid, geieuid, getegid: get u5er 

biff: be nmified 
eval, exec, exit, expon, login,/ sh, for, case, 

~ignal: catch or 
Sig.sys: 

xstr: extract 
eyacc: 

core: forma! of 
notify: requ~st 

nohup: run cvrnrnand 
from C 
yacc aHowing m,uch 

which: locate a prcigyarn fi!e 
dump, 

dl.lmp: 

tgetnum, tgetfl.ag., tgetstr, rgoto, 
ptx: pennuted 

strncat, strcmp, strncmp, sm:py, strncpy, sukn, 

bad l 44: read/write de:c stan<:.lard 14.4 
vpac: pnm raster prmter/ploter 

vtirnes: get 
fstab: sta1ic 

vforHinfo: inspect and prim 

i.nic process contrnl 

gets: get a string from 
soelim: eliminate .so's from 11rnff 

scanf. fsc::mf, s:;;.:anf: formau~:d 
push charactl'.'r bar:k 

fwrit.e: bufrereci binary 
stdio: standard buffered 

feoL ferrnr, de:m:rr, fileno: 
refer, lookbib: 

vfrmtinfo: 
learn: computer aided 

ltoi.3: convert between 3-byte integers and long 

fS£k: file system consistency 
fortune: prmt a ram.iom, hopefol.ly 

cons: VAX· l console 
ct: 

floppy 
ht: TM-03/TE-16,TU-45,TU-7i M.ASSflCS magwpc 

mt: UNIX magtape 
plot: operipl et aL: graphics 

graph~cs 
rv: Raca!/ Vad;c ACU 

tm: TM-1 l/TE- !O magtape 
ts: TS- l l magtape 

!ly: gem~ral termmai 
va.: Benson- Varian 

vp: Versare1: 
vswap<:m: add swap device for 

spline: 
apl: an api 

lisp: lisp 
pii: phototypesetter 

RM03. RMOS. RM80, RP07 MASSBUS 
fM-OJ/TE- l 6, TU-4S,TU·· 77 MAS.SB US magrnpe 

hluH~~he~wumpus. ~ c • • • 

functions. • ..•••.• 
•:abs: Euclidean distance. 

iargc: command argumems to Fortran. 
icheck: file system siornge consistency check. 

:cten!J!.y. getuid, 
candi1lonai statemenL 
mai! amves and who it is from. 

if. while, : , • , break, contmue, ed. 
ignore signals. 

signais. 
!rnage file. 

norilkation. 
hangups. 

irn plernern shared strings. 
error recovery. 

including al.iases and paths ( csh only). 
:ncremental dump format. 
im:rememal fi!e sysiem dump. 

file system restore. 
imlepem:ler!! operation routines. tgetem, 

lnformat~on. 

operations. strcat, 
users and teletypes. 

;ibout resource utilization. 
information abou! the fi!esys1ems. 
inforr:r;.ation about un1x. fonts. 
information by kerwords; print out the manual. 

lookup program. 
iniL process control imtializaiicm. 

i.n:Hializ~tion data. ~ ~ ~ ~ ,, . 
initiate l/O to/from a process. 
ino: format of file sys!em volume. 
i~node. 

inpuL 

input conversion. 

input/otHput 
input/ o<npui package. 

iiteraw.re references in docurnems. 
prim out information abom unix form. 

insirw:tion about UN!X. 
integer§. IJto!, . . , • • 
imeract wnh 2 psychoanalyst. 

repair. 
inte-resti.ng~ adage. 
interface. 
interface. 
imerface. 
intt'iface. 
imerface. 
interface. 
interface. 
interface. 
interface. 
interface. 
imerface. 
irHerface. 
imerface. 
imerleaved paging/swapping. 
imerpola:e smooth curve. 
imerpreter. 
in!erpretu. 
imerpreter. 

hp(4) 
hl(4) 

wump(b) 

sinhOMJ 
hypotOMl 
getarg OfJ 
icheck (8) 
setuid (2) 
whoami!l) 
SU (]) 

getpid (2) 
getu1d (2J 
csh (l) 
bi ff( l) 
sh I I) 
signal(2) 
s1gsys(2j) 
core(5) 
csh (!) 
csh (I) 
xstr (J) 
eyacc< I) 
which(!) 
dump(5) 
dump(ll) 
restor(8) 
termcap(]) 
pcdl) 
string 0) 
las1(l) 
syscall (2) 
badl44(8) 
vpac(8) 
vtimes(2v) 
fstab(5) 
vfontinfo ( l) 
man(!) 
finger (I) 
ina(8) 
ini1(8) 
nys(5J 
popenOSl 
fi!sys (5 J 
dri (8) 
gets(!) 
soe!im(l) 
scanf(JS) 
ungetd3Sl 
fread OS) 
stdio OS) 
ferror (JS) 
referO) 
vfontir.fo(! I 
learn (l) 
!3toH3) 
doctor\6) 
fscld8) 
fonune(6) 
cons(4) 
cd4) 
fl(4) 
hd4J 
mti4) 
plot Ox) 
plot(5J 
rv(4) 
tml4) 
ts(4) 
tty (4) 
va(4) 
vp(4) 
vswapon(2v) 
spline (JG J 
apl (I) 
lisp(!) 
pri(l) 



whatis: dt::.scribe 
readon!y., set, shift, times, trap, um;;sk, WOli!: 

net: exer,,~ut+~ 
repeat: execute: 

onintr: process im.em.1pts 
goto: 

else: altermuive 
intro: imroduction 10 

at: 
aproixis: iociAte 

while: repeat 
lastcomm: show last 

soun::e: r>0act 
con1m: se!ect or reject lines 

a later tirne. 
lookuo. 

comrmmds cond.itionally. 

bk: line discipline for rru:H:h~ne~rnachine cornrru;nication. 
dh/dm: DH-! 

file;>, arid cat them. 
diff: difforerHial fiie and dire•:tory 

versions 

dcheck: file syst·~m 
icheck: file 3ys1em storage 

fs.c!c file system 
cons: VAX- J. l 

object modules were 

:1rcv: 

loc~Hime., 

interactive repa~r. 

Permuted l ndex 

c5h(! 
csh (l) 
whatis(l) 
sh ( ) 

) 

csh (I) 

csh(Jl 
csh( 
csh (l) 
imro\l) 
atOJ 

lastcornm 
!) 

comm(!) 
bk(4} 

f77( 1) 

dch~"!Ck (8) 
ichedd8) 
fscld8) 
cons(4) 

) 

mkfs(!l) 
deroff( ) 
v!imit(2v) 
badsecd8) 
ls(! 

ini!i2) 
v!imitl2v) 

pr!rHfl35) 

;m;v(8) 
) 



Permu~d Index 

china. fortune: the book of changes and other 
artf, flc:opy: archiver and 

cp: 
uucp, uulog: unix to unix 

dd: convert and 
netcp; remote 

brk, sbrk, break: c:hanae 
savecore: save a 

functions. sin, 
sinh, 

we:: word 
sum: sum and 

analyze: Virtual UNIX postmortem 

era.sh: what happens when the system 

creat: 
c:tags: 

mks tr: 
pipe: 
mpx: 

badsect: 
c:atman: 

umask: c:hanae or display file 
umask: set file 

c:ribbaae: the card aame 

lxref: lisp 
pxref: Pascal 

colcrt: filter nroff' output for 
more, page: file perusal filter for 

syntax. 
newcsh: description of new 

convert date and time to ASCII. 

vhanaup: virtually "hanaup" the 
jobs: print 

whoami: print effective 
chdir: change 

motion. 
curses: screen functions with "optimal" 

spline: interpolate smooth 
continue: 

c:ron: clock 
re: command script for auto-reboot and 

eval: re-evaluate shell 
prof: display profile 

ttys: terminal initialization 
termcap: terminal capability 

newaliases: rebuild the 
ttytype: 

dbminit. fetch, store, delete, firstkey, nextkey: 
null: 

types: primitive system 
join: relational 

date: print and set the 
time, ftime: get 

loc:altime, amtime, asctime. timezone: convert 
touch: update 

data base subroutines. 

dump, 
adb: 

sdb: symbolic 
badl44: read/write 

tp: 

cookies. 
copier for floppy. 
copy. 
copy. • •••. 
copy a file. 
eopy of files through the net. 
core allocation. • . . . . 
core dump of the operatina system. 
core: format of memory image file. 
cos, tan, asin, acos. atan, atan2: trigonometric 
cosh, tanh: hyperbolic functions. 
count. . •••.• 
count blocks in a file. 
cp: copy. • •..• 
crash analyzer. , , 
crash: what happens when the system crashes. 
crashes. • .•..•. 
creat: create a new tile. 
create a new file. 
create a tags file. • 
creue an error message file by massaging C source. 
create an interprocess channel. 
create and manipulate multiplexed files. 
create files to contain bad sectors. 
create the cat files for the manual. 
creation mask. 
creation mode mask. • • • • • 
cribbage. • •••••••.• 
cribbage: the card game cribbage. 
cron: clock daemon. 
cross reference program. 
cross-reference proaram. 
CRT previewina. 
crt viewina. • • • • • 
crypt: encode/decode. 
crypt. setkey, encrypt: DES encryption. 
csh: a shell (command interpreter) with C·like 
csh features (over oldcsh). 
ct: phototypesetter interface. • • . . . • • 
ctags: create a 1115 file. • . • • . . . 
ctime. localtime, amtime, asctime, timezone: 
cu: call UNIX. 
current control terminal. 
current job list. 
current user id. 
current working directory. 
curses: screen functions with "optimal" cursor 
cursor motion. 
curve. 
cycle in loop. 
daemon. 
daemons. 
data. 
data. 
data. 
data base. • • 
data base for the mail aliases file. 
data base of terminal types by port. 
data base subroutines. 
data sink. 
data types. 
database operator. 
date. • •••• 
date and time. 
date and time to ASCII. ctime, 
date last modified of a file. 
date: print and set the date. • • 
dbminit, fetch. store. delete, firstkey, nextkey: 
de: desk calculator. • • • • • . • • • . . . 
dchcck: file system directory consistency check. 
dd: convert and copy a file. 
ddate: incremental dump format. 
debugger. • ••••••••• 
debugger. • ••••••••• 
dee standard 144 bad sector information. 
DEC/maa tape formats. • •••••. 

- xxviii -

china(6) 
artf(8) 
cp(l) 
uucp(IC) 
dd(l) 
netcp(l) 
brk(2) 
savecorc (8) 
core(S) 
sin(3Ml 
sinhOM) 
we(!) 
sum(!) 
cp(l) 
analyze(8l 
c:rash(8) 
crash(8) 
creat (2) 
creat(2) 
ctaasO > 
mkstr(l) 
pipe(2) 
mpx(2} 
badsect(8) 
catman(S) 
csh(l) 
umask(2) 
cribbage(6) 
cribbage(6) 
cron(8} 
lxref(l) 
pxref(l) 
colc:rt(l) 
more(!) 
crypt(!) 
crypt(3) 
csh(l) 
newcsh(l) 
ct(4) 
ctags(l) 
ctimem 
cuOC) 
vhanaup(2v) 
csh(l) 
whoami(l) 
chdir(2) 
curscs(3) 
cursesO) 
spline(IG) 
cshO) 
cron(8) 
rc(8) 
csh(l) 
prof(}) 
ttys(S) 
termcap(S) 
ncwaliases (I ) 
ttytype(S) 
dbm(3x) 
null(4) 
types(S) 
join(!) 
date(!) 
time(2) 
ctimem 
touch(]) 
date(!) 
dbm(3x) 
de(!) 
dcheck(8) 
ddOJ 
dump(S) 
adb(l) 
sdb(l) 
badl44(8) 
tp,5) 

--~-



apropos: locate commands by keyword 
finger: user information 

break: exi-t while/foreach 
continue: cycle in 

end: terminate 
foreach: 
library. 

mklost +found: make a 

lpr, lprm, 

lpr, 

integers. 13tol, 

net: execute a command on a remote 
provide login name and password for a remote 

netmail: read mail on a remote 
bk: line discipline for 

uudilf: directory comparison between 
m4: 

alias: shell 
translate version 6 manual macros to version 7 

ms: 
me: 

man: 
trman: translate version 6 manual 

mt: 
ht: TM-OJ/TE-16,TU-45,TU-77 MASSBUS 

mt: UNIX 
tm: TM-11/TE-10 

ts: TS-11 
mail: send and receive 

encode/decode a binary file for tranmission via 
xsend, xget, enroll: secret 

newaliases: rebuild the data base for the 
mail: send or receive 

bilf: be notified if 
from: who is my 
prmail: print out 

mail: pseudo-device for 
netmail: read 

msgs: system messages and junk 

delivermail: deliver 
mem. kmem: 

malloc, free, realloc, calloc: 
make: 

ar: archive and library 
mkdir: 

mknod: 
mklost+found: 

mktemp: 
In: 

script: 

allocator. 
the manual. 

signal, sighold, sigignore, sigrelse, sigpause: 
shift: 

mpx: ~reate and 
tp: 

mt: magnetic tape 
frexp, ldexp, modf: split into 

catman: create the cat files for the 
find manual information by keywords; print out the 

man: macros to typeset 
where is: locate source. binary, and or 

manual. man: find 
trman: translate version 6 

lookup. 
lookup program. 
loop. 
loop. . •.•• 
loop. . .... 
loop over list of names. . 
!order: find ordering relation for an object 
lost +found directory for fsck. 
Ip: line printer. . . . . . . . . . . . 
lpq, print: line printer spooler. 
lpr, lprm, lpq, print: line ptinter spooler. 
lprm, lpq, print: line printer spooler. 
ls: list contents of directory. . • . • . 
lseek, tell: move read/write pointer. 
lto13: convert between 3-byte integers and long 
lxref: lisp cross reference program. 
m4: macro processor. 
machine. • •.••.. 
machine. netlogin: 
machine over the network. 
machine-machine communication. 
machines. 
macro processor. 
macros. 
macros. trman: 
macros for formatting manuscripts. 
macros for fortnatling papers. 
macros to typeset manual. 
macros to version 7 macros. 
magnetic tape manipulating program. 
magtape interface. 
magtape interface. 
magtape interface. 
magtape interface. 
mail. •••.. 
mail. uuencode,uudecode: 
mail. ..•.. 
mail aliases file. 
mail among users. 
mail arrives and who it is from. 
mail from?. 
mail in the post office. 
mail notification. 
mail on a remote machine over the network. 
mail program. . . . . . . . • . . . . 
mail: pseudo-device for mail notification. 
mail: send and receive mail. . . . . . 
mail: send or receive mail among users. 
mail to arbitrary people. 
main memory. . • • . • 
main memory allocator. 
maintain program groups. 
maintainer. . . • . • . 
make a directory. 
make a directory or a special file. 
make a lost +found direcioty for fsck. 
make a unique file name. 
make links. . ........ . 
make: maintain program groups. 
make typescnpt of tetminal ses&ion. 
makekey: generate encryption key. 
malloc, free, realloc, calloc: main memory 
man: find manual information by keywords; print out 
man: macros to typeset manual. 
manage signals. sigset. 
manipulate argument list .. 
manipulate multiplexed files. 
manipulate tape archive. 
manipulating program. 
mantissa and exponent. 
manual. 
manual. man: 
manual. 
manual for program. 
manual information by keywords: print out the 
manual macros to version 7 macros. 

• xxxix • 

Permuted Index 

apropos(!! 
finger( l) 
csh(l) 
csh(l) 
csh(I) 
csh(I) 
lorded I) 
mklost +found (11) 
!p(4) 
lpr(I) 
lpr( l) 
lpr( I J 
Is(!) 
lseek (2) 
13tol(3) 
lxref( I J 
m40J 
net(!) 
netlogin II J 
netmail(IJ 
bk(4) 
uudiff(JC} 
m4(!) 
csh(I} 
trman(I} 
ms(7) 
me(7) 
man(7) 
trman(l) 
mt(!) 
ht(4) 
mt(4l 
tm(4) 
ts(4) 
mail(JJ 
uuencode\ IC) 
xsend<IJ 
newaliases( I) 
binmail(J) 
bilf(l) 
from(!) 
prmaiH I) 
mail(4) 
netmail<I) 
msgs(I) 
mail<4) 
mail(J) 
binmail<l) 
delivermail (8) 
mem(4) 
mallocOl 
make(!) 
ar()) 
mkdir(l) 
mknod(2) 
mklost +found (8) 
mktemp(J) 
In(!) 
make(!) 
script( I) 
makekey(S) 
mallocOJ 
man(IJ 
man(i) 
s1gset (3) 
csh( I) 
mpx(2) 
tp(I) 
mt(J) 
frexpi3) 
catman(8) 
manU) 
manl7J 
where is( I) 
man (J) 
trman(l) 



ms: macros for formatting manuscripts. 
1.1mask: change or display file creation mask. 

umask: set file creation mode mask. 
mkstr: create an error message file by massaging C source. 

ht: TM-03/TE-16,TU-45,TU-77 MASSBUS magtape interface. 
hp: RPQ6, RM03, RM05, RM80, RP07 MASSBUS moving-head disk. 

eqn, neqn, cbeckeq: typeset mathematics. . . . . . . • 
vlimit: control maximum system resource consumption. 

me: macros for form1t11ing papers. 
bed: convert to antique media. . . . . . . . . . 

mem, kmem: main memory. 
mem, kmem: main memory. 

malloc. free. r.ealloc, calloc: main memory allocator. 
valloc: aligned memory allocator. 

vfork: spawn new process in a virtual memory efficient way. 
core: format of memory image file. 

vm$tllt: report virtual memory statistics. 
sort: sort or merge files. 

pmerge: pascal file merger. . ••.• 
mesg: permit or deny messages. 

mkstr: create an error message file by massaging C source. 
error: analyze and disperse compiler error messages. 

mesg: permit or deny messages. • • • . • • • • • . 
perror, sys_errlist, sys_nerr: system error messages. • .•.•...•. 

msgs: system messages and junk mail program. 
dmcsg: collect system diagnostic messages to form error log. 

mille: play Mille Bournes. • • . • • 
mille: play Mille Bournes. 
mkdir: make a directory. 
mkfs: construct a file system. 
mklost+found: make i lost+found directory for fsck. 
mknod: build special file. . • • • . • . • • • . 
mknod: make a directory or a special file. 

source. mkstr: create an error message file by massaging C 
mktemp: make a unique file name. 

chmod: change mode. 
getty: set terminal mode. 

umask: set file creation mode mask. 
chmod: i;;hange mode of file. 

tset: set terminal modes. 
frexp, ldexp, modf: split into mantissa and exponent. 

touch: update date last modified of a file. . . . • . • . . . 
recovery. eyacc: modified yacc allowing much improved error 

up: unibus storage module controller/drives. • •••. 
what: show what versions of object modules were used to construct a file. 

monitor: prepare execution profile. 
monop: Monopoly game. . . • • . 

monop: Monopoly game. • . • . . . • • • 

curses: screen functions with "optimal" cursor 
mount, umount: 
mount, umount: 

more, page: file perusal filter for crt viewing. 
motion. • ..•••••.•• 
mount and dismount file system. 
mount or remove file system. 
mount. umount: mount and dismount file system. 
mount, umount: mount or remove tile system. 

mtab: mounted file system table. 
mv: 

!seek. tell: 
bk: RK6- I l/RK06 and RK07 

hp: RP06, RM03, RMOS, RM80, RP07 MASSBUS 

eyacc: modified yacc allowing 
mpx: create and manipulate 

mpxio: 
dh/dm: DH-l l/DM-11 communications 

dz: DZ-I I communications 
switch: 

move or rename files. 
move read/write pointer. 
movin1 head disk. 
moving-head disk. 
mpx: create and manipulate multiplexed files. 
mpxio: multiplexed i/o. . .•.••••.. 
ms: macros for formatting manuscripts. 
msgs: system messages and junk mail program. 
mt: magnetic tape manipulating program. 
mt: UNIX magtape interface. 
mtab: mounted file system table. 
much improved error recovery. 
multiplexed files. 
multiplexed i/o. 
multiplexer. 
multiplexer. 
multi-way command branch. 
mv: move or rename files. 

from: who is my mail from?. 
getenv: value for environment name. 

getlogin: get login name. 

• xi • 

ms(7) 
csh(I) 
umask(2) 
mkstr(l) 
ht(4) 
hp(4) 
eqn(l) 
vlim1d2v) 
me(7) 
bcd(6) 
mem(4) 
mcm(4l 
malloc(3) 
vallocOl 
vfork(2v) 
core(5) 
vmstat(l) 
sort(l) 
pmerge(l) 
mesg(l) 
mkstrO) 
error(l) 
mesg(l) 
perror(3) 
msgs(l) 
dmesg(8) 
mille(6) 
mille(6) 
mkdir(l) 
mkfs(8) 
mklost +found (8) 
mknod(8) 
mknod(2) 
mkstr(l) 
mktcmp(J) 
chmod(l) 
getty(8) 
umask(2) 
chmod(2) 
tset(l) 
frexp(J) 
touch(I) 
eyaccO) 
up(4) 
what(l) 
monitorO) 
monop(6) 
monop(6) 
more(l) 
curses OJ 
mount(8) 
mount(2) 
mount(8) 
mound2) 
mtab(5) 
mv(l) 
lseek(2) 
hk(4) 
hp(4) 
mpx(2) 
mpxio(5) 
ms(7) 
msgs(I) 
mt(!) 
mt(4) 
mtab(5) 
eyacdl) 
mpx(2l 
mpxio(5) 
dh(4) 
dz(4) 
cshO) 
mv(I) 
from(l) 
getenv(3) 
getlogin (3) 



mktemp: make a unique file 
pwd: working directory 

tty: get terminal 
netlogin: provide login 

getpw: get 
nlist: get entries from 

nm: print 
symorder: rearrange 

ttyname, isatty. ttyslot: find 
chfn: ;:hange full 

foreach: loop over list of 
terminals: conventional 

ncheck: generate 
dumpdir: print the 

eqn, 
netcp: remote copy of files through the 

netlpr: use a remote lineprinter through the 

file. 
remote machine. 

network. 

network. 
netmail: read mail on a remote machine over the 

nettroff: troff to the phototypesetter over the 
netlog: print the last few lines of the 

netq: print contents of 
netrm: remove a command from the 

newcsh: description of 
creat: create a 

arcv: convert archives to 
newgrp: log in to a 

fork: spawn 
vfork: spawn 

newtty: summary of the 
login: login 

adduser: procedure for adding 
aliases file. 

oldcsh). 

/continue, cd, eval, exec, exit, e:1:port, login. 

dbminit, fetch. store, delete, firstlcey, 
alter priority of running process by changing 

vgrind: grind 
(sh only). 

only). nice, 

setjmp, longjmp: 
notify: request immediate 

mail: pseudo-device for mail 
biff: be 

soelim: eliminate .so's from 
tbl: format tables for 

colcrt: filter 
trolf. 

deroff: remove 
che:knr: check 

arithmetic: provide drill in 
rand, srand: random 

num: 
atof, atoi. atol: convert ASCII to 

errno: introduction to system calls and error 
number: convert Arabic 

name. 
name. 
name. 
name and password for a remote machine. 
name from uid. 
name list. 
name list. 
name list. 
name of a terminal. 
name of user. 
names. 
names. • •••• 
names from i-numbers. 
names of files on a dump tape. 
ncheck: generate names from i-numbers. 
neqn, checkeq: typeset mathematics. 
net. ....•.•...... • ... 
net. 
net: execute a command on a remote machine. 
netcp: remote. copy of files through the net. 
netlog: print the last few lines of the network log 
netlogin: provide login name and password for a 
netlpr: use a remote lineprinter through the net. 
netmail: read mail on a remote machine over the 
netq: print contents of network queue. 
netrm: remove a command from the network queue. 
nettroff: troff to the phototypesetter over the 
network. 
network. 
network log file. 
network queue. 
network queue. 
new csh features (over oldcsh). 
new file. 
new format. 
new group. 
new process. . 
new process in a virtual memory efficient way. 
"new" tty driver. 
new user. • ..•••........• 
new users. . ••.....•..••. 
newaliases: rebuild the data base for the mail 
newcsh: description of new csh features (over 
newgrp: log in to a new group. . . . . • . 
newgrp, read. readonly, set, shift. times. trap./ 
newtty: summary of the "new" tty driver. 
nextkey: data base subroutines. 
nice. renice: . . . . . . . . . • . . 
nice listings of programs. . . . . • . . 
nice, nohup: run a command at low priority 
nice: run low priority process. 
nice: set program priority. 
nlist: get entries from name list. 
nm: print name list. • . • . • . 
nohup: run a command at low priority (sh 
nohup: run command immune to hangups. 
non-local goto. 
notification. • • . • . . . . . • . • . 
notification. • . . . • . . . . . . . • 
notified if mail arrives and who it is from. 
notify: request immediate notification. 
nroff input. . . • • . . • . • 
nroff or troff. • . • • . . . . . . 
nroff output for CRT previewing. 
nroff: text formatting and typesetting. 
nroff. troff, tbl and eqn constructs. 
nroff/troff files. 
null: data sink. . . . . . . . . . 
num: number lines. . ..... 
number: convert Arabic numeral~ to English. 
number facts. 
number generator. 
number lines. 
numbers. 
numbers. intro, 
numerals to English. 
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Permuted Index 

mktemp(J) 
pwd(l) 
tty(I) 
netlogin (1) 
getpwO) 
nlist(J) 
nm(l) 
symorder(l) 
ltynameO) 
chfn (1) 

cshO > 
term(7) 
ncheck(8) 
dumpdir(8) 
ncheck(8) 
eqn(J) 
netcp(!) 
netlpr(J) 
netO) 
netcp( I) 

netlog(l) 
netlogin (1) 
netlpr(l) 
netmail(I) 
netq(l) 
netrm (I) 
nettroff( I) 
netmail(l) 
nettroff(I) 
netlog(I) 
netq(I) 
netrm(l) 
newcsh(ll 
creat(2) 
arcv (8) 
newgrp(I) 
fork (2) 
vfork (2v) 
newtty(4) 
csh(I) 
adduser(8) 
newaliases (I ) 
newcsh<1) 
newgrp(!) 
sh(!) 
newtty(4) 
dbm<Jx) 
renice(8) 
vgrind(l) 
nice(!) 
csh(I) 
nice(2) 
nlist (3) 
nm(l) 
nice(!) 
csh(I) 
setjmp()) 
csh(I) 
mail(4) 
bitf(l) 
csh\I) 
soefim(J) 
tbl(l) 
colcrt(I) 
troff( I l 
deroff(l) 
checknr( I I 
null(4) 
num(l) 
numbed6l 
arnhmctll' !6) 
rand OJ 
num(l) 
atof(J) 
intro(2) 
number(6) 



Permuted Index 

sw:: size of an 
!order: find ordering relation for an 

what: show what versions of 
strings: find the printable strings in a 

od: 

acct: turn accounting on or 
prmai!: print out mail in the post 

old: directory of 
newcsh: descrip1ion of new csh features (over 

login: sign 

nohup: run a command at low priority (sh 
program fiie including aliases and paths ( csh 

fopen, freopen, fdopen: 
dup, dup2: duplicate an 

open: 

plot: 
savecore: save a core dump of the 

tgetstr. tgoto, tputs: terminal independent 
strcpy, strncpy, strlen, index, rinde11: string 

join: reiational database 
curses: screen functions with 

suy: set terminal 
lastcomm: show last commands executed in reverse 

!order: find 
vi: screen 

a.out: assembler and link editor 
ecvt, fcvt, gcvt: 

printf. fprintf, sprimf: formal!ed 
fold: fold long lines for finite width 

colcrt: filter nroff 
foreach: loop 

newcsh: description of new csh fe::imres 
netmail: read mail on a remote machine 

nemoff: troff to the phototypeseHer 
exec: 

chown: change 
chown, chgrp: change 

quot: summarize file system 
stdio: standard buffered input/output 

more, 
!le 

swaµon: specify additional device for 
drum: 

vadvise: give advice to 
vswapon: add a swap device for interleaved 

me: macros for formatting 
pc: 

pxref: 
pxp: 

pmerge: 
p:c 
pix: 

pi: 

getpass: read a 
passwd: change login 

passwd: 
getpwuid, getpwnam, setpwent, endpwent: get 

vipw: edit the 
netlogin: provide login name and 

which: locate a program file including aliases and 
grep, egrep. fgrep: search a file for a 

awlc 

po pen. 
delivermail: deliver mail 10 arbitrary 

mesg: 
ptx: 

limit: alter 
messages. 

object fiie . . . . . . . . . . . . . . . 
object library. . . . . . . . . . . . . . 
ObJeCt modules were used to construct a fiie. 
object, or other binary, fi!e. 
octal dump. 
od: octal dump. 
off. . , . . . 
office. 
old: directory of old programs. 
old programs. 
oldcsh). . ........ . 
on. 
onifl(r: process interrupts in command scripts. 
only). nice, 
only). which: locate a 
open a stream. 
open file descript0r. 
open for reading or writing. 
open: open for readmg or writmg. 
openpl et al.: grapincs interface. 
operating system. . . . . . . 
operation routines. tgetent. tgetnum, tgedlag. 
opera1ions. sm:at, strncat, strcmp, strncmp, 
operator. • , • . . . . 
"ornimal" cursor motion. 
options. . •••. , •• 
order. , . , ..• , . 
ordering reiation for an object library. 
oriemed (visual) display editor based on ex. 
OU!put. ••• , • 
ou1pu1 conversion. 
output conversion. 
output device. 
output for CRT previewing. 
over list of names. 
(over oldcsh). 
over the network. 
over the network. 
overlay shell with specified command. 
owner and group of a file. 
owner or group. 
ownership. . ..... 
package. . . . . . .. 
page: tile perusal filter for crt viewing. 
paginawr for rhe Tektronix 4014. 
paging and swapping. 
paging device. 
paging system. 
paging/ swapping. 
papers. 
Pase.al compiler. 
Pascal cross-reference program. 
Pascal execution profiler. 

tile merger. • ...• 
interpreter. . . . , . 

Pascal interpreter and executor. 
Pascal interpreter code translator. 
passwd: change login password. 
passwd: password file. 
password. 
password. . .... 
password tile. 
password file entry. getpwent, 
password file with vi. 
password for a remo1e machine. 
paths kshonly). . .... , • 
pattern. . . . . . . . . . . . 
pauern scanning and processing language. 
pause: stop until signal. . . . . , . 
pc: Pascal compiler. . , . . . . . 
pclose: initiate 110 to/from a process. 
people. . ..•.... 
perm11 or deny messages. 
permuted index. 
per-process resource limitations. 
p.!rror, sys_errlisr, sys_nerr: system error 
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size (J) 
lorderl l) 
wha1(1) 
strings(!) 
od(l) 
od(I) 
acc:(2J 
prmail(l) 
old(8l 
old(8) 
newcsh( l) 
logm(I) 
csh( l) 

nice (l) 

which(JJ 
fopenOS} 
dup(2) 
open(21 
open(2J 
plot UxJ 
sa vecore ( 8) 
termcap(3) 
string (3) 
join (l J 
curses(J) 
sttyO) 
lasicomm (I) 
lorder(l) 
vi(!) 
a.out(5) 
ecvt(J) 
printfDS) 
fold(l) 
colcrt (I) 
csh(l) 
newcsh( l) 
netmailO ! 
nemoff(J J 
csh (l) 
chowr.(2) 
chown(8l 
quot(8) 
stdio US) 
more(!) 
tk(l) 

swapondD 
drum{4) 
vadvise (2v) 
vswapon(2v) 
me(7) 
pc(i) 
p;uef(l) 
pxp(l) 
pmerge(l) 
px{l) 
pix(]) 
pi(l) 
passwdil) 
passwd(5) 
getpass(Jl 
passwd(l) 
passwd (5) 
getpwent(.3) 
v1pw(8) 
nelJogin( l) 
which(!! 
grep( I) 
awk (!) 
pausel2J 
pd!) 
popenOSJ 
deliverma1!(8J 
mesg(l) 
p!X (!) 
csi:J(!) 
perrorO) 



sticky: executable files with persistent text. • . . . . • 
more, page: file perusal filter for en viewing. 

ct: phototypesetter interface. 
pti: phototypesetter interpreter. 

nettrolf: troff to the phototypesetter over the network. 
tc: photypesetter simulator. 

pi: Pascal interprettr code translator. 
split: split a file into pieces. • . . • . . . . . . . . 

pipe: create an interprocess channel. 
tee: pipe fitting. . • . . . . . . . . 

pix: Pascal interpreter and executor. 
bg: place job in background. 

fish: play "Go Fish". 
mille: play Mille Bournes. 

boggle: play the game of boggle. . 
worm: Play the growing worm game. 

plot: graphics filters. 
plot: graphics interface. 
plot: open pl et al.: graphics interface. 

cifplot: CIF interpreter and plotter. . . . . . . . . 
vtroff: troff to a raster plotter. • . . . .•.• 

pmerge: pascal file merger. 
!seek, tell: move read/write pointer. . ...•... 

popd: pop shell directory stack. 
popd: pop shell directory stack. 
popen, pclose: initiate 1/0 to/from a process. 

ttytype: data base of terminal types by port. . . • • • . • • . • 
prmail: print out mail in the post office. • . . . . . . . . . . . . . 

analyze: Virtual UNIX postmortem crash analyzer. . ..... . 
root. exp, log, log!O, pow, sqrt: exponential, logarithm, power, square 

exp, log, loglO, pow, sqrt: exponential, logarithm, power, square root. 
pr: print tile. 

print: pr to the line printer. 
kill: terminate a process with extreme prejudice. . • . • . 

monitor: prepare execution profile. 
colcrt: filler nroff output for CRT previewing. . ..... 

typ.!s: primitive system data types. 
cat: catenate and print, . . . . . . . . . . 

fortune: print a random. hopefully interesting, adage. 
date: print and set the date. 

cal: print calendar. . . . . . . . . 
hashstat: print command hashing statistics. 

netq: print contents of network queue. 
jobs: print current job list. 

whoami: print effective current user id. 
pr: print file. • . • . . . . • 

history: print history event list. 
banner: print large banner on printer. 

!pr, lprm. lpq. print: line printer spooler. 
nm: print name list. • . • . . 

vfontinfo: inspect and print out information about unix fonts. 
prmail: print out mail in the post office. 

printenv: print out the environment. 
man: find manual information by keywords; print out the manual. 

print: pr to the line printer. 
vpac: print raster printer/ploter accounting information. 
pstat: print system facts. . . . • . . . . . . . . 

netlog: print the last few lines of the network log tile. 
dumpdir: print the names of files on a dump tape. 

diction.explain: print wordy sentences: thesaurus for diction. 
diction.explain: print wordy sentences: thesaurus for diction. 

file. strings: find the printable strings in a object, or other binary. 
printenv: print out the environment. 

banner: print large banner on printer. 
Ip: line printer. 

print: pr to the line printer. 
lpr, lprm, lpq, print: line printer ~poolcr. 

vpac: print raster printer/ploter accounting informauon. 
vpr, vprm, vpq, vprint: raster printer/plotter spooler. . ..... 

conversion. printf, fpnntf, sprmtf: formaned output 
nice: set program priority. • . • . • . . • . . • . . . 

nice, nohup: run a command at low priority (sh only). . •••..... 
renice: alter priority of running process by changing nice. 

nice: run low priority process. • . . . . . . . . . 
prmail: print out mail in the post office. 

adduser: procedure for adding new users. 
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Permuted Index 

sticky (8) 
more{IJ 
ct(4) 
pti(!J 
nettroff( I) 
tdl) 
pi(!) 
split( I) 
pipe (2) 
tee( IJ 
pix(!) 
csh( I) 
fish(6) 
mille(6) 
boggle(6l 
worm(6J 
plotUGl 
plot(5) 
plotOxJ 
cifplot(I) 
vtroff( I) 
pmerge(!) 
!seek (2) 
cshil ! 
csh( l) 
popen(JS) 
tty type (5) 
prmail(I) 
analyze(8) 
expUMl 
expOMl 
pr(!) 
print( I) 
kill(!) 
monitor I Ji 
colcrt (I) 
types(5l 
cat( l) 
fortune{6) 
date(!) 
cal(!) 
csh II l 
ne:q(]) 
csh( l) 
whoami(l ! 
pr( I) 
csh (I J 
banner16) 
lpr{I) 
nm(IJ 
vfontinfo {!) 
prmail(l) 
printenv (I) 
man{!) 
print(!) 
vpad8l 
pstat (8) 
netlog(l) 
dumpdir(8J 
diction( l) 
explain i. l J 
strmgs ( 1) 
printenv (! J 
banner(6) 
lp(4) 
print (I) 
!pr( l) 
vpal"\8) 
vpr( I) 
printf( JS) 
nicem 
nice(!) 
renicei8l 
csh( I J 
prmailt I) 
add user( 8> 



reboot: UNIX bootstrapping procedures. 
nice: run low priority process. 

slop: halt a job or process. 
exit: terminate process. 

fork: spawn new process. 
kill: send signal to a process. 

popen, pdos.e: initiate l/O 10/from a process. 
wait: await completion of process. 

rcnicc: alter priority of running process by changing nice. 
ini1: process control iniuahzation. 

killpg: send signal to a process or a process group. 
setpgrp, getpgrp: sc1/ge1 process group. . ..... 

getpid: a:e1 process id;en1ilka1ion. 
vfork: spawn new process in a virtual memory effic1en1 way. 

onirm: process interrupts in command scrip!S. 
lcillpg: send signal to ll process or a process group. 

ps: process status. 
limes: get process times. 

wait: wail for process 10 terminate. 
waitJ: wa11 for process to 1ermina1e. 

ptracc: process trace. 
kill: termim11e a process with extreme prejudice. 

kill: kill jobs and processes. • • . • • 
wait: wait for background processes 10 complete. 
awk: paltem scanning and processin111 language. 

bait: stop the processor. 
m4: macro pr~.ssor. • •••• 

reboot: reboot system or halt processor. 
prof: display profile data. 
profil: execution time profile. 

monitor: prepare execution profile. 
profil: execution time profile. 

prof: display profile dau. 
pxp: Pascal execution profiler. 

end. etext, edaia · last locations in program. 
finger: user information lookup program. 

iiszt: compile a Franz Lisp program. 
lxref: lisp cross reference program. 

msgs: system messages and junk mail program. 
mt: magnetic tape mampuiating program. 

pxref: Pasal c-ross-reference program. 
units: conversion program. 

where1s: locate source, binary, and or manual for program. 
c-b: C program beautifier. 

only). which: loca1e a program Ille including aliases and paths (csh 
make: main1ain program groups. 

nice: set program priority. 
assert: program verification. 

lint: a C program verifier. 
lex: 1enera1or of lexical analysis programs. 

old: directory ol oid programs. 
sm.1ct: structure Fortran programs. 

vgrind: grind nice listings of programs. 
xstr: extract strings from C programs to implement shared strinii.s. 

arithmetic: provide driil in number facts. 
machine. metlogin: provide login name and pa:.sword for a. remote 

true, false: provide truth values. • • • • • • 
ps: process status. . • . . . . • 

mail: pseudo-device for mail notification. 
pst.at: print system facts. 

doctor: inieract with a psychoanalyst. • . • • • • • 
pti: phototypeseuer interpreter. 
pm.ice: process trace. 
ptx: permuted index. 

ungetc: push charac1er back into input stream. 
pushd: push shell directory sue.I:. 

pushd: push shell directory stack. 
puts. fputs: pul a s1ri11g on a stream. 

pule, pu1clur, fputc, putw: put charac1er or word on a stream. 
on a stream. pule, putchar, fputc, pu1w: put character or word 

stream. putc, puu:har. fputc, puiw: put character or word on & 

puts, fpuu: put a string on a stream. 
pule, putchar, fputc, putw: pu! character or word on a stream. 

pwd: working directory name. 
px: Pa:s.:al interpreter. 
pxp: Pase.al execution profiler. 
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reboot(8) 
csh(l) 
c;sh( l) 
exi1(2J 
fork (2) 
li:i!H2l 
popen<.3Sl 
wait(!) 
renice(8) 
imd!l) 
kil!pg(2j) 
setpgrp(2jl 
getpid(2) 
vfork !2v) 
csh (l) 
killpg(2j) 
ps(I) 
times(2) 
wai1(2) 
wait3Gjl 
p1m::e{2) 
kill(!) 
csh( l) 

csh<l J 
awldl) 
hal!(!l) 
m4{l) 
reb-oot(2v) 
prof( l) 
profi!(2) 
monirnrO) 
profiH2) 
prof( l) 
pxp(l) 
end (3) 
finger(]) 
liSZ!(l) 
ixref(l) 
msgs(!) 
mt(J.1 
pxref( l) 
units(]/ 
where1s(l) 
cb(lJ 
which(!) 
make(]) 
nicd2J 
.assen Ox) 
lim(l) 
lex (l) 
old(!!) 
struct (l) 
vgrind(l) 
xs1r(l) 
ari1hmetid6) 
net!ogm(ll 
true(!) 
ps(i) 

m.ail<4l 
psmm 
doctor (6) 
p!i(l) 
ptrace(2) 
po: OJ 
unge1c(JS) 
csh(l J 
cshll) 
puts US) 
pmcOS) 
putd3S) 
putc:OSl 
puts OS) 
pu1d.3Sl 
pwd{l) 
px(l) 
pxpO) 



pxref: Pascal cross-reference program. 
qsort: quicker son. 

netq: print contents of network queue. 
netrm: remove a command from the network queue. • • • . • 

qsort: quicker sort. 
quiz: test your knowledge. 
quot: summarize file system ownership. 

rv: Racal/Vadic ACU interface. 
rain: animated raindropS display. 

rain: animated raindrops display. • •.•.. 
rand, srand: random number generator. 

fortune: print a random, hopefully interesting, adage. 
ranlib: convert archives to random libraries. . . • • . . . • . . 

rand, srand: random number generator. . ••.. 
ranlib: convert archives to random libraries. 

vtroff: troff to a raster plotter. . . • • • . • • . . . . . 
vpac: print raster printer/ploter accounting information. 

vpr, vprm. vpq, vprint: raster printer/plotter spooler. 
ratfor: rational Fortran dialect. . • . • . 

ratfor: rational Fortran dialect. . . . . . 
re: command script for auto-reboot and daemons. 

getpass: read a password. 
source: read commands from file. . • . . . . . . . . . 

read: read from file. . . • • . . . . . . . . . . . . 
netmail: 

wait:/ led, eval, exec, exit. export, login, newgrp, 
vread: 

open: open for 
led, eval, exec, exit. export, login, newgrp, read, 

badl44: 
I.seek, tell: move 

malloc, free, 
symorder: 

reboot: 

newaliases: 
mail: send and 

mail: send or 

rehash: 
utmp, wtmp: login 

eyacc: modified yacc allowing much improved error 
eval: 

re comp, 
references in docu-ments. 

lxref: lisp cross 
refer, look bib:· find and insert literature 

re_comp, re_exec: 

comm: select or 
!order: find ordering 

join: 
strip: remove symbols and 

leave: 
calendar: 

netcp: 
uusend: send a file to a 

netlpr: use a 
net: execute a command on a 

netlogin: provide login name and password for a 
netmail: read mail on a 

netrm: 
unalias: 
colrm: 
unlink: 

unsetenv: 
mount, umount: mount or 

derolf: 
unlimit: 

strip: 
rm, rmdir: 

mv: move or 
changing nice. 

fsck: file system consi~tency check and interactive 

read mail on a remote machine over the network. 
read: read from file. • . • . • . . . . . . 
read, readonly, set, shift, times, trap, umask. 
read virtually. . . • . . . . . . . . . . . 
reading or writing. . . . . . . . . . . . . 
readonly, set. shift, times. trap, umask. wait:/ 
read/write dee standard 144 bad sector information. 
read/write pointer. • . . • . . . . . 
realloc, calloc: main memory allocator. 
rearrange name list. . • . • • • . • 
reboot: reboot system or halt processor. 
reboot system or halt processor. 
reboot: UNIX bootstrapping procedures. 
rebuild the data base for the m .. il aliases file. 
receive mail. • • • • . . • . • • • • • 
receive mail among users. . . • . • . • 
re_comp, re_exec: regular expression handler. 
recompute command hash table. 
records. . •...• 
recovery. . .•....... 
re-evaluate shell data. 
re exec: regular expression handler. 
refer, lookbib: find and insert literature 
reference program. 
references in documents. • . . . . . 
regular expression handler. . . . . . 
rehash: recompute command hash table. 
reject lines common to two sorted files. 
relation for an object library. 
relational database operator. 
relocation bits. • . • • . • 
remind you when you have to leave. 
reminder service. • . . . . . . . 
remote copy of files through the net. 
remote host. . . . • . . . . . 
remote lineprinter through the net. 
remote machine. . • • • . . • • 
remote machine. . • • . • • • • 
remote machine over the network. 
remove a command from the network queue. 
remove aliases. . . . . . 
remove columns from a file. 
remove directory entry. 
remove environment variables. 
remove file system. 
remove nroff, troff, tbl and eqn constructs. 
remove resource limitiations. 
remove symbols and relocation bits. 
remove {unlink) files. • ..•• 
rename tiles. • . • . . • . . . 
renice: alter priority of running process by 
repair. 
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Permuted Index 

pxref( I) 
qsort(3) 
netq(J) 
netrm(I) 
qsort (J) 
quiz(6) 
quotm 
rv(4) 
rain(6) 
rain(6) 
rand (3) 

fortune (6) 
ran lib II) 
rand !3) 
ranlib( I) 
vtroff( I) 
vpac(8) 
vpr(I) 
rat for (I J 
ratfori I) 

rd8) 
getpassO) 
csh( I) 
read(2) 
netmail(I) 
read(2) 
sh(l) 
vread(2v) 
open<2l 
sh< I l 
bad 144(8) 
!seek ( 2) 
malloc(3) 
symorder( i) 
reboo1(2v) 
reboot(2vl 
reboot(8) 
newaliases ( I I 
mail(!) 
binmail(J) 
regex (3) 
csh(I) 
utmp(5) 
eyacdl) 
csh(l > 
regex (3) 
refer(!) 
lxref( I) 
refer II) 
regex (3) 

csh(I) 
comm(;) 
!order(!) 
join (I J 
strip( I) 
leave (I) 
calendar (l) 
nelcp(ll 
uusend(!Cl 
netlpr( I) 
net<I) 
netlogin(l) 
netmail(ll 
netrm(l) 
csh (! J 
colrm(l J 
unlink (2) 
csh! I I 
mounti2) 
derotf( I) 
csh( I) 
strip! I) 
rm(!) 
mv(I) 
renice (8) 
fsck (8) 
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while: 

uniq: report 
repeat: execute command 

yes: be 
iostat: 
uniq: 

vmstat: 
fseek, ftell, rewind: 

mHify: 
Ioele 

reset: 
vlimil: control maximum sysiem 

limit: alter per-process 
unlimit: remove 

vtimes: get information abou! 

restor: incremental file system 
suspend: suspend a shell, 

col: filler 
rev: 

lastcomm: show last commands executed in 
fseek, ftell, 

rewind: 
sU"cmp, strncmp, strcpy, strncpy, strlen, index, 

call: 
hk: RK6-ll/RK06 and 

hie: 

hp: RP06, 
hp: RP06. RMOJ, 

hp: RP06, RM03. RM05, 
rm, 

chase: Try to escape to killer 

pow, sqrt: exponential, logarithm. power, square 
tgoto. tputs: terminal independent operation 

· disk. hp: 
hp: RP06, RM03, RM05, RM80, 

nice. nohup: 
nohup: 

nice: 
renice: alter priority of 

savecore: 

brk, 

awk: pattern 
alarm: 

clear: clear terminal 
curses: 
ex. vi: 

re: command 

onintr: process interrupts in command 

grep, egrep, fgrep: 
xsend, xget, enroll: 

bad!44: re;id/wr.ile dee standard 144 bad 
badseci: create files to contain bad 

see: 
comm: 

case: 
uusend: 

mail: 
mail: 
kill: 

kill pg: 
reset: reset the teletype bits to a 

repeal commands conditionally. 
repeat: execute command repeatedly. 
repeated lines in a file. 
repeatedly. . . . . . 
repetitively affirmative. 
report l/O statistics. 
report repealed Imes in a file. 
report virtual memory statistics. 
repos111on a stream. 
request immediate notilkation. 
reserve a :erminal. . . . . . 
reset: resei the teletype bits to a sensible state. 
reset the teletype bits to a sensible state. 
n::source consumption. 
resource limitations. 
resource limitiations. 

csh (!) 
csh(l) 
uniq(l) 
csh U) 
yes(l) 
iostat( l) 
u111q<i) 
vmsratl l) 

fseeidJS) 
csh(l) 
lock(]) 
reset(!) 
reset( l) 
vlim;t(2v) 
csh( l l 
csh(l l 

resource utilization. vtimes<2v) 
restor: incremental file system restore. restod8J 
restore. . . . . . . . • restor (8) 
resuming its superior. csh(l) 
rev: reverse lines of a file. rev( 1) 
reverse line feeds. col(!) 
reverse lines of a file. rev ( l) 
reverse order. !astcomm ( l) 
rewind: reposition a stream. fseeld3S) 
rewind: rewind tape drive. rewind(!) 
rewind tape drive. rewind ( l) 
rindex: string operations. strcat, strncat, string(]) 
ring a telephone. . • • . . . . callOC} 
RK07 moving head dislc • • . . • . hk (4) 
RK6-i l/RK06 and RK07 moving head disk. hld4) 
rm. rmdir: remove {unlink) files. . rm(!) 
RM03, RM05, RM80, RP07 MASSBUS moving-head disk. hp\4) 
RM05, RMSO. RP07 MASSBUS moving-head disk. hp(4J 
RM80, RP07 MASSBUS moving-head disk. hp(4) 
rmdir: remove (unlink) files. . . . . . rmU) 
robots. . . . . . . . . . . . . . . . chase(6) 
rogue: Exploring The Dungeons of Doom. rogue(6) 
root. exp, log, loglO, . . . . . . . . expOM) 
routines. tgetent. tgemum. tgetilag, tgetStr. 1ermcapO) 
R?06. RM03, RM05, RM80, RP07 MASSBL!S moving-head hp(4) 
RP07 MASSBUS moving-head disk. hp(4) 
nm a command at low priority (sh only J. nice( l) 
run command immune. to hangups. csh (I) 
run low priority process. csh( l) 
running process by changing nice. renice{8) 
rv: Racal/Vadic ACU imerface. rv(4) 
sa, accton: sys1em accounting. sa(8) 
save a core dump of the operating system. savecore(8l 
savecore: save a core dump of the operating system. s.avecore(8) 
sbrk, break: change core alloca1ion. . . . . . brld2) 
scanf, fscan.f, ssc.anf: formatted input conversion. scanfOS) 
scanning and processing language. awk (!) 
schedule signal after specified time. . . . . • alarm(2) 
screen. . .. , • • . . . . • . . . . . . clear(!) 
screen functions with "optimal" cursor motion. cursesO) 
screen oriented (visual) display editor based on vi (l) 
script for auto-reboot and daemons. rd8) 
script: make typescript of terminal session. script( lJ 
scripts. . . . . . • • csh (I) 
sdb: symbolic debugger. sdb( l) 
search a file for a pauern. grep (I l 
secret mail. xsend \ l J 
sector information. bad 144(8) 
sectors. . . . . . badsectl 8) 
sed: stream editor. sed(l) 
see: see what a file has in it. see(!) 
see what a file has in it. see ( l} 
select or reject lines common to two sorted flies. comm ( l ! 
selector in switch. csh ( l) 
send a file to a remote host. uusendOCJ 
send and receive mail. mail Ii) 
send or receive mail among users. bmm<iil (I) 
send signal to a process. kill\2) 
send signal to a process or a process group. ki!lpg ( 2j) 
sensible state. . . • . . • . . . . . . . reset(!) 
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diction.explain: print wordy sentences; thesaurus for diction. 
diction,explain: print wordy sentences; thesaurus for diction. 

calendar: reminder service. 
logout: end session. 

script: make typescript of terminal session. 
ascii: map of ASCH character set. • • . . • . . . . . . 

set: change value of shell variable. 
umaslc set file creation mode mask. 
utime: set file times. . • • . . . . • • 

nice: set program priority. . ..••. 
/exec. exit, export, login, newgrp, read, readonly, set, shift, times, trap, umask, wait: command/ 

getty: set terminal mode. 
tset: set terminal modes. 
stty: set terminal options. 
tabs: set terminal tabs. 

date: print and set the date. 
stime: set time. 

setuid, setgid: set user and group ID. 
setenv: set variable in environment. 

setbuf: assign buffering to a stream. 
setenv: set variable in environment. 

entry. getfsent, getfsspec, getfsfile, setfsent, endfsent: get file system descriptor file 
setpgrp, getpgrp: set/ get process group. . . • . . . • 

setuid, setgid: set user and group ID. 
getgrent, getgrgid, getgrnam. setgrent, endgrent: get group file entry. 

setjmp, longjmp: non-local goto. 
crypt, setkey, encrypt: DES encryption. 

setpgrp, getpgrp: set/ get process group. 
getpwent, getpwuid. getpwnam. setpwent, endpwent: get password file entry. 

setuid, setgid: set user and group ID. 
continue, ed. eval, exec, exit, export, login,/ sh, for, case, if, while, . , . , break. 

xstr: extract strings from C programs to implement shared strings. 
chsh: change default login shell. 

exit: leave shell. 
system: issue a shell command. . . . . . . . . . . . 

csh: a shell (command interpreter) with C-like syntax. 
eval: re-evaluate shell data. 

popd: pop shell directory stack. 
pushd: push shell directory stack. 

alias: shell macros. 
suspend: suspend a shell. resuming its superior. 

set: change value of shell variable. 
@: arithmetic on shell variables. • . . . . . 

unset: discard shell variables. . . . . . . 
exec: overlay shell with specified command. 

shift: manipulate argument list. 
/exit. export, login, newgrp, read, readonly, set, shift, times. trap, umask. wait: command language. 

uptime: show how long system has been up. . . . . . . 
lastcomm: show last commands executed in reverse order. 

construct a file. what: show what versions of object modules were used to 

shutdown: close down the system at a given time. 
signals. sigset. signal, sighold, sigignore, sigrelse, sigpause: manage 
sigset, signal, sighold, sigignore, sigrelse, sigpause: manage signals. 

login: sign on. . . . • . . . . 
pause: stop until signal. . . • • . . . . . . 
alarm: schedule signal after specified time. 

signal: catch or ignore signals. 
manage signals. sigset, signal, sighold, sigignore, sigrelse. sigpause: 

kill: send signal to a process. . . . • . . . • 
killpg: send signal to a process or a process group. 

signal: catch or ignore signals. . . . . . • 
sighold, sigignore, sigrelse, sigpause: manage signals. sigset, signal. 

sigsys: catch or ignore signals. . . . . . . 
sigset, signal, sighold, sigignore, sigrelse, sigpause: manage signals. 

sigset, signal, sighold, sigignore, sigrelse, sigpause: manage signals. 
sigpause: manage signals. sigset, signal. sighold, sigignore, sigrelse, 

sigsys: catch or ignore signals. 
tc: photypese!ler simulator. . • . . . . • . . . . . 

trigonometric functions. sm. cos. tan. asin, acos, atan, atan2: 
sinh. cosh, tanh: hyperbolic functions. 

null: data sink. . . • . • . . • . 
size: size of an object file. . . . • • • • 

size: size of an object file. . .... 
sleep: suspend execution for an interval. 
sleep: suspend execution for interval. 

spline: interpolate smooth curve. . . . . . . . . . . . 
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diction(!) 
explain(!) 
calendar( I) 
csh(I) 
script(!) 
ascii(7) 
csh(I) 
umask(2) 
utime(2) 
nice(2) 
sh(!) 
getty(8) 
tset(J) 
my( I J 
tabs(}) 
date(!) 
stimeW 
setuid (2) 
csh (J J 
setbufOSl 
csh(I) 
getfsent (3) 
setpgrp(2j) 
setuid (2) 
getgrent (J J 
setjmp(J) 
cryptO) 
setpgrp(2j) 
getpwent(3) 
setu1d(2) 
sh<l) 
xstr( I) 
chsh(J) 
csh(l) 
svstemO) 
csh(l) 
csh(J) 
csh( l J 
csh( I) 
csh(l) 
csh( l) 
csh( I) 
csh( I) 
csh( l) 
cshf l) 
cshf I) 

sh(l J 
uptime(]) 
lastcomrnU) 
what\ I) 
shutdown (8) 
sigset (J) 
sigse: (J) 
login(!) 
pause (2) 
alarml2J 
signaH2J 
sigsetOJ 
kill(2) 
killpg(2j) 
signaH2l 
sigset (J l 
sigsysCj) 
sigse! lJ l 
s1gset c.J J 
sigset iJ J 
sigsys ( 2j) 
ten J 
sin OM> 
sinhOMJ 
nu11(4) 
size( 1) 
size(I) 
sleep I 1) 
sleep OJ 
splineUGl 
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snake. snscore: display chase game. 
snake. snscore: display chase game. 

:soefim: eliminate .so's from nroff input. 
qsort: quicker sort. • . . . . • 

tsort: iopological sort. . . . . . . • . 
sort: ;;or! or merge files. 

ron: son or merge files. 
comm select or re1eu lme\ common to two sorted files. 

look: !'ind lines m a sorted list. . . . . . 
soelim: elimmare .so's from nrofl" input. 

mlcs1r: create an error message file by massaging C source. . . . . . . 
whereis: locate source, binary. and or manual for program. 

source: read commands from file. 
expand, unexpand: expand tabs to spaces, and vice versa. . . • . . . . .. 

fork: spawn new process. . . . . . . . . . . 
way. vfork: spawn new process in a virtual memory efficient 

exec: overlay shell with specified command. . . . . . • . . . . . . 
alarm: schedule signal after specified time. • . . . . . . . . . . . . . . 

swapon: specify additional device for paging and swapping. 
5pell, spellin, speliou1: find spelling errors. 

spell, spellin, spe!!out: find spelling errors. 
spell, speilin, spellou1: find spelling errors. . . . . . . . . 

spelL spel!in, spellom: find spelling errors. 
spline: interpolate smooth curve. 

split: split a file into pieces. . . • . • 
frexp, ldexp, modf: split into mantissa and exponent. 

split: split a file into pieces. 
uuc!ean: uucp spool directory clean-up. 

lpr, lprm. lpq, print: line printer spooler. ....... . 
vpr, vprm, vpq, vprint: raster printer/plouer spooler. •....... 

printf. fprintf, sprintf: formatred output conversion. 
e:q'.l. log, logiO, pow. sqn: e:iq::1onentiai, logarithm. power, square root. 

!os!O, pow. sqn: exponential, logarithm, power. square root. exp, iog, ..... 
rand, srand: random number generator. 

scan!, lscanf. ssc;mf: formaned mpm conversion. 
stab: symbol table types. 

popd: pop shell directory stack. . . . . • . . . . . . .. 
pushd: push shell directory stack. . ...•........ 

bad l 44: read/write dee siandard 144 bad sector information. 
stdio: standard buffered input/omput package. 

gets: get a string from standard input. 
stat, fstat: get file status. 

reset: reset the teletype bics to a sensible state. . . • . • • • . 
if: conditional statement. . . . . . . 

fsiab: static information about the filesystems. 
hashstat: prirH command hashing s1austics. 

iostai: report l/O s1;ws11cs. 
vmstat: report v1m.1al memory statistics. 

ps: process st.a 1 us. 
!Ill: :system/process s:utus. 
stat, fsta!: get file status. 

feof, ferror, c!earerr, fiieno: stream status inquiries. 
stdio: standard buffered input/ output package. 
sticky: executable files with persistent text. 
stime: set time. 
stop: halt a job or process. 

halt: stop the processor. 
pause: stop u111il signal. 

icheck: file system storage cons1s1em:y check. 
up: unibus storage module cormoller/drives. 

subroutines. dbminit, fetch. store, delete, firstkey, nextkey: data base 
strlen. index, rindex: siring operations. sm:at, strncat, strcmp. s1rncmp, sm:py, sirncpy, 

rinde:r.:: string operations. sucat, strncat. sm:mp, strncmp, sircpy, strncpy, strlen, index, 
operations. strcat, sirncat. strcmp, strncmp, strcpy, strncpy. strlen. index, rindex: string 

fclose, mush: close or flush a stream. 
fopen, freopen. fdopen: open a stream. 

fseek, ftell, rewind: reposition a s:ream. 
getchar, fgetc, getw: get character or word from s1ream. getc, 

gets, fgets: get a siring from a sm:am. 
putchar, fputc, pu1w: pu1 character or word on a stream. pule, 

puts, fputs: put a string on a stream. 
setbuf: assign buffering :o a stream. 

ungelc: push character back imo input stream. 
sed: stream editor. 

feof, ferror, clearerr, file no: stream status inquiries. 
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snake(6) 
snake(6) 
soelim(l) 
qsordJ) 
tsort( l J 
sort (l) 
son(!) 
rnmmlll 
look( IJ 
soelim(!) 
mkstr(l! 
whereis( l) 
csh (l J 
expand (1) 

forld2J 
vfor>: (2v) 
csh(!) 
alarm(2) 
swapon18) 
spell(!) 
spell(! l 
spell( l) 
spell(!) 
splineOG) 
split ( l J 
frexpO) 
split( l) 
uuclean\iC) 
lpr (!) 
vpr(l) 
prinif(JSJ 
expOMl 
expOMl 
rand (J) 

scanfDSJ 
stabi5 l 
csh (!) 
csh(l J 

. . badl44(8J 
stdioOSl 
getsll) 
stad2l 
reset( l) 

c:shil ! 
fstab(5) 
csh( l ! 
iostat (J) 

vmsrat(l) 
ps(l) 
SS (l) 
stad2l 
ferrod3Sl 
stdio\35) 
stickyi8l 
stime(2) 
csh(I) 
hail (8) 
pausei2) 
icheck {8J 
up(4) 
dbmOx) 
smngOJ 
strmg (3) 

stringOl 
fdoseOSJ 
fopenOSJ 
fseek OSJ 
getd3Sl 
gets OS) 
pu1d3Sl 
pu(:;(JSJ 
se!bufOSJ 
ungetcOS) 
sedW 
fermrOSJ 



gets, fgets: gel a 
gets: get a 

puts, fputs: put a 
strncmp, strcpy, strncpy, slrien, index, rindex: 

el!tract siring:s from C programs to implement shared 
other binary, file. 

strings. xstr: extract 
strings: find the printable 

basename: 

sm:at, strncat, sm:mp, strncmp, sm:py, stmcpy, 
index, rindex: string operations. strcat, 

string operations. strcat. strncai., strcm11. 
sm:at, strnc:n, sm:mp, strncmp, strcpy, 

struct: 
ioctl, 

document. 

fetch. store, delete, flrstkey, nextkey: data base 
su: 

sum: 

du: 

newuy: 
sync: update the 

update: periodically update the 
sync: update: 

suspend: suspend a shell, resuming its 
style: analyze 

suspend: 
s!eep: 
sleep: 

swab: 
vswaixin: add a 

swapon: specify additional device for 
break.sw: exit 

e<1se: selector in 
default: catchall clause in 

endsw: terminate 

stab: 
sdb: 

strip: remove 

csh: a shell {command interpreter) wHh C·like 

perror, 

consuuc1 a file 
mount, umount: mount or remove file 

mount, umount: mount and dismou!ll file 
sa.vecore: save a core dump of the operating 

users: compact list of users who are on the 
viwvise: give advice to paging 

who: who is on the 

rehash: recompute command hash 
unhash: dis.:ard command hash 

mtab: mounted file system 
stab: symbol 

tbl: format 
tabs: SC! termimii 

expand, unexpand: expand 
ctags: create a 

functions. sin. cos, 

string from a stream. 
string from standard input. 
string on a stream. 
siring operations. sm:at, strnc.at, strcmp, 
strings. xstr: • . . . • • . • , . . . 
strings: find the phntable strings in a obiect. or 
strings from C programs to implement shared 
sum gs in a object, or other binary, file. 
smp fiiename affixes. . . . . . . . . . 
strip: remove symbols and relocation bits. 
strlen, index, rindex: string operations. 
stmcat, strcmp, suncmp, strcpy. strncpy, strlen, 
strncrnp, strcpy, strncpy. strlen, index. rindex: 
s1rncpy, strlen, index, nndex: string operations. 
s1ruc!: structure Fortran programs. 
structure Fortran programs. 
stty, gl!y: control device. 
st!y: se! terminal options. 
style: analyze surface characteristics of a 
su: substitute user id tempQrarily. 
subroutines. dbminit. 
substitute user id temporanly. 
sum and coum blocks in a tile. 
sum: sum and coum blocks in a file. 
summarize disk usage. 
summarize file system ownership. 
summary of job control facilities. 
summary of the "new" ny driver. 
super block. 
super block. 
super-block. 
superior. 
surface charaeterislics of a document. 
suspend a shell. resuming its superior 
suspend execution for an interval. 
suspend execution for interval. 
suspend: suspend a she!!, resuming 11s superior. 
swab: swap by1es. . . . . , . . . . . . 
swap bytes. . . . . . . . . . . . . . . . 
swap device for interleaved paging/swapping 
swapon: specify add1tJonal device for paging and 
swapping. 
switch. 
switch. 
SWllCh. 

switch. 
switch: multi-way command branch. 
symbol table types. 
symbolic debugger. . . . . . 
symbols and relocation bits. 
symorder: rearrange name list. 
sync: update super·block. 
sync: update the super block. 
syntax. . . . . . • . . . 
syscal!: indirect system call. 
sys_errlist, sys_nerr: system error messages. 
sys ... nerr: system error messages. 
system. 
system. 
sysiem. 
sys1em. 
system. 
systern. 
system. 

table. 
table. 
table. 
table 
tables 
tabs. 

nroff or troff. 

tabs: set terminJI 1.abs. 
t<Jbs to spaces, and vice versa. 
tags file. . . . , , . . . 
taiL deliver the last part of a file. 
tan, asin, ams. at.iln, at.an2: trigonometric 
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gets OS) 
gets (l) 
puts OS) 
siring (3) 

xstr< l) 
strings ( l J 
XS!r ( l) 

strings ( l) 
basename(l) 
strip( 1) 
suing (J) 

string (3) 
S!rlng (J) 

smng\3) 
struct( l) 
struct ( 1) 
1oc1!(2) 
S!ty ( l) 

style(!) 
su(l) 
dbm\3x) 
su(]) 
sum(l) 
sum (l) 
du (i) 
quod8l 
jobsOj) 
new11y(4) 
synd8) 
updatel8) 
sync(2) 
csh( l 1 
style< l) 
csh( I) 
sleep( 1) 
sleep(J) 
csh( l) 
swabU) 
swabiJ) 
vswapon(2v) 
swapon(8) 
swapon(8) 
csh( I) 
csh( l) 
csh( l 1 

csh (l) 

csh(l l 
stab(5J 
sdb(l) 
strip(!) 
symorder ( 1) 
synd2l 
synd8) 
csh (1) 
syscall (2) 
perror (3 l 
perrodJ) 
mkfs(8) 
mount<2 l 
mount(8l 
s,a vecore (8) 

users(!) 
vadvise (2v) 
who(!) 

csh ( l J 
csh ( l ) 
mtab<Sl 
stab(5) 
tbl(l J 
tabs< l J 
tabs( l) 
expand ( l) 
ct..ags( l l 
tail(!) 

sin (J \j) 
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sinh. cosh, 
dumpdir: print the names of file~ on a dump 

1p: manipulate 
tar: 

rewind: rewind 
tp: DEC/mag 
mt: magnetic 

derotf: remove nroff, troff, 

tk: paginator for the 
call: ring a 

reset: reset the 
last: indicate last logins of users and 

!seek, 
su: substitute user id 

lock: reserve a 
ttyname, isatty, nyslot: find name of a 

vhanlup: virtually "hangup .. the current control 
worms: animate worms on a display 

termcap: 
tgetent, t&etnum, 1getflag, 1getstt, 11010, tputs: 

uys: 
tty: general 

getty: set 
tset: set 
tty: get 

suy: set 
clear: clear 

script: make typescript of 
tabs: set 

ltytype: data base of 

wait: wait for process to 
waitJ: wait for process to 

kill: 
end if: 

end: 
exit: 

endsw: 

quiz: 
sticky: executable files with persistent 

ed: 
ex, edit: 

fmt: simple 
troff, nroff: 

terminal independent operation routines. 
independent operation routines. tgetent. tgetnum, 

independent operation routines. tgetent, 
operation routines. tgetent, tgetnum, tgetllag, 

rouunes. tgetent, 1getnum, tgetllag, tgetstr. 
ccat: compress and uncompress files. and cat 

diction.explain: print wordy sentences: 
diction.explain: print wordy sentences: 

w: who is on and what 
netcp: remote copy of files 

netlpr: use a remote lineprinter 
alarm: schedule signal after specified 

at: execute commands at a later 
shutdown: close down the system at a given 

stime: set 
time, ftime: get date and 

time: 
time: 

profil: execution 

gmtime, asctime, timezone: convert date and 
times: get process 

utime: set file 

tanh: hyperbolic functions. 
tape. 
tape archive. 
tape archiver. 
tape drive. 
1.ape formats. 
tape manipulating pro1ram. 
tar: tape archiver. 
tbl and eqn constructs. 
tbl: format tables for nroff or troff. · 
tc: photyj:>esetter simulator. 
tee: pipe fitting. 
Tektronix 4014. ' 
telephone. 
teletype bits to a sensible state. 
teletypes. . •.•...• 
tell: move read/write pointer. 
temporarily. . . . . . . • 
termcap: terminal capability data base. 
terminal. 
terminal. 
terminal. 
terminal. 
terminal capability data base. 
terminal independent operation routines. 
terminal initialization data. 
terminal interface. 
terminal mode. 
terminal modes. 
terminal name. 
terminal options. 
terminal screen. 
terminal session. 
terminal tabs. 
terminal types by port. 
terminals: conventional names. 
terminate. 
terminate. . •...••.. 
terminate a process with extreme prejudice. 
terminate conditional. 
terminate loop. 
terminate process. 
terminate switch. 
rest: condition command. 
test your knowledge. 
text. 
text editor. 
text editor. 
text formatter. 
text formatting and typesetting. 
tgetent, tgetnum, tgetllag, tgetstr, tgoto, tputs: 
1getllag, 1ge1str, tgoto, tputs: terminal 
tgetnum. tgetllag, tgetstr, tgoto, tputs: terminal 
tge!Slr, tgoto, tputs: terminal independent 
tgoto, tputs: terminal independent operation 
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thesaurus for diction. 
thesaurus for diction. 
they are doing. 
through the net. 
through the net. 
time. 
time. 
time. 
time. 
time. 
time a command. 
time command. 
time, ftime: get date and time. 
time profile. • . • . • 
time: time a command. 
time: time command. • 
time to ASCH. ctime, localtime. 
times. 
times. • •.•... 
times: get process times. 
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export, login, newgrp, read. re:idonly, set, shift, times, trap, umask, wait: command language. /exit, 
ctime, localtime, gmtime, asctime, timezone: convert date and time to ASCll. 

tic paginaior for the Tektronix 4014. . ..... . 
tm: TM-ll/TE-10 magtape interface. . ...... . 

ht: TM-03/TE-!6,TU-45,TU-77 MASSBUS magtape interface. 
tm: TM-l!/TE-10 magti!pe interface. 

pc:ipen, pc!ose: initiate 1/0 to/from a process. . . . . . . .... 
tsort: topological sort. • . . . . . . . . . . 

touch: update date last modified of a file. 
tp: DEC/mag tape formats. . . . . .. 
tp: manipulate tape archive. . ..... 

tgetent, tgernum, 1ge1flag, tgetstr, tgoto, tpu1s: terminal independent operation routines. 
tr: translate characters. 

pt race: process trace. . . . . . . . 
uuencode,uudecode: encode/decode a binary file for tr:mmission via mail. 

goto: command transfer. . . . . . 
tr: translate characters. 

macros. trman: translate version 6 manual macros to version 7 
pi: Pascal interpreter code translator. . . . . . . . . . . . . 

login. newgrp. read. readonly, set, shift. times, trap, umask. wait: command language. I exit, export, 
trek: trekkie game. 

trek: trekkie game. . . . • . . . . . . . . . . . . . 
sin, cos, tan. asin, acos, atan, atan2: trigonometric functions. . . . . . . . . . . . . 

7 macros. trman: translate version 6 manual macros to version 
tbl: format tables for nrotf or troff. . . . . . . . . . . . ..... . 

troff, nroff: text formatting and typesetting. 
deroff: remove nroff, troff, tbl and eqn constructs. . . . . . • 

vtroff: troff to a raster plotter. . ....... . 
nemoff: troff to the phototypesetter over the network. 

true, false: provide truth values. 
true, false: provide truth values. . . . . . . . 

chase: Try to escape to loller robots. 
ts: TS· l l magta pe interface. 

ts: TS· l l magtape i111erface. 
tset: set terminal modes. 
I.Sort: topological sort. 

newtty: summary of the "new" !!Y driver. . ..... 
tty: general terminal interface. 
ny: get terminal name. 

gr eek: graphics for extended TTY .37 type-box. . . . . . 
ttyname. isatty, uyslot: find name of a terminal. 
ttys: terminal initialization data. . .... 

ttyname, isatty. tty slot: find name of a terminai. . . . . . 
ttytype: data base of terminal types by port. 

file: deiermine file type. 
greek: graphics for extended TTY -37 type-box. 

stab: symbol table types. 
types: primitive system data types. 

ttytype: data base of terminal types by port. 
types: primitive system data types. 

script: make typescript of terminal session. 
man: macros to typeset manual. 

eqn, neqn, checkeq: typeset mathematics. 
troff, nroff: text formatting and typese!ling. 

getpw: get name from uid. . • . . . . 
ul: do underlining. 
umask: change or display file creation mask. 
umask: set file creation mode mask. 

newgrp, read, readonly, set, shift, times, trap, umask, wait: command language. /export, login, 
mount, umount: mount and dismount file system. 
mount, umount: mount or remove file system. 

unalias: remove aliases. . . . . . • . . . . . 
cat them. compact. um:ompact, cCllt: compress and uncompress files. and 

compact. uncompact, ccat: compress and uncompress files, and cat them. . ..... . 
u!: do underlining. . . . . . . . . . . . . . . . . 

expand., unexpand: expand tabs to spaces, and vice versa. 
ungetc: push character back into input stream. 
unhash: discard command hash table. 

up: unibus storage module controller/drives. 
uniq: report repeated lines in a file. 

mktemp: make ;i unique tile name 
units: conversion proi,trJm. 

cu: call UNIX. . ...... . 
learn: computer aided instruction about UNIX. . ...... . 

reboot: UNIX boomrapping procedures. 
uux: unix to umx command execution . 
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uucp, uulog: unix to 
vfontinfo: inspect and print out information about 

mt: 
analyze: Virtual 

uux: 
uucp, uulog: 

rm, rmdir: remove 

up1ime: show how long system has been 

touch: 

sync: 
sync: 

update: periodically 

du: summarize disk 
netlpr: 

what: show what versions of object modules were 
chfn: change full name of 

login: login new 
wnte: write to another 

sctuid, setgid: set 
getuid. getgid, geteuid, getegid: get 

environ: 
whoami: print elfective current 

su: substitute 
finger: 
wt mp: 

adduser: procedure for adding new 
mail.: send or receive mail among 

wall: write to all 
la.st: indicate last logins of 

users: compact list of 
vtimes: get information about resource 

uuclean: 

uuencode: format of an encoded 

tranmission via mail. 
uucp, 

abs: integer absolute 
fabs, floor, ceil: absolute 

getenv: 
set: change 

true, false: provide truth 

set: change value of shell 
varargs: 

seu::nv: set 
@:arithmetic on shell 

unset: discard shell 
unsetenv: remove environment 

cons: 
assert: program 

line: a C program 
expand. unexpand: expand tabs to spaces, and vice 

vfont: fom formats for the Benson- Varian or 
vp: 

trman: translate 
trman: translate version 6 manual macros to 

hangman: Computer 
file. whal: show what 

• 

unix copy. . ..... 
l.ll'llX fonts. . . . . . 
UNIX magtape interface. 
UNIX postmortem crash analyzer. 
unix to unix command execution. 
unix to unix copy. . . . . . . . 
unlimit: remove resource !imitiauons. 
(unlink} files. . . . . . . . 
unlink: remove directory entry. 
unset: discard shell variables. 
unse1en11: remove environment variables. 
up. • ••••...••••••.•. 
up: unibus storage module controller/drives. 
update date last modified of a file. 
update: periodically update the super block. 
update sull¢r·blodc. 
update the super block. . • . • . . . . . 
update the super block. • . . . . . . . . 
uptime: show how long system has been up. 
usage. . . . . . . • . . . . .... 
use a remote lineprimer through the net. 
used to construct a file. 
user. 
user. 
user. • •...• 
user and group ID. 
user and group identity. 
user environment. 
user id. . ..... . 
user id temporarily. 
user information lookup program. 
user login history. 
users. 
users. 
users. . .... 
users and teletypes. 
users: compact list of users who are on the system. 
users who are on the system. 
utilization. . . . . . . 
utime: set file times. 
u1mp, wimp: login records. 
uuclean: uucp spool direc:ory clean-up. 
uuq:i spool directory clean-up. 
uucp, uulog: unix to unix copy. 
uudilf: directory comparison between machines. 
uuencode file. . . . . . . . . . . . . . . . 
uuencode: format of an encoded uuencode file. 
uuencode.uudecode: en1;ode/decode a binary file for 
uulog: unix to unix copy. . •.... 
uusend: send a file to a remo1e host. 
uux: umx to unix command execuuon. 
va: Benson-Varian interface. 
vadvise: give advice to paging system. 
valloc: aligned memory aliOC3tor. 
value ...........• 
value, floor. ceiling functions. 
value for environment name. 
value of shell variable. 
values. . ...... · .. 
varargs: variable argument list. 
variable. . ..... 
variable argument list. 
variable in environment. 
variables. 
variables. . .... . 
variables. . .... . 
VAX·! I console imerface. 
verification. 
verifier. 
versa. 
Versatec. 
Versatec interface. 
version 6 manual macros to version 7 macros. 
version 7 macros. . . . . . . . . . . . . 
version of !he game hangman. . . . . . . 
versions of object modules were used to construct a 
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unix fonts. 

efficient way. 

terminal. 
vipw: edit the password file with 

on ex. 
encode/ decode a binary file for tranmission 

expand, unexpand: expand tabs to spaces, and 
more, page: file perusal filter for crt 

vfork: spawn new process in a 
vmstat: report 

analyze: 
vread: read 

vhangup: 
vwrite: write 

vi: screen oriented 
consumption. 

filsys, flblk, ino: format of file system 

information. 
vpr, vprm. 

spooler. 
vpr, vprm, vpq, 

vpr, 

paging} swapping. 

read, readonly, set, shift, times, trap, umask, 
wait: 
wait: 

waitJ: 

spawn new process in a virtual memory efficient 

what: show what versions of obiect modules 
whatis: describe 

see: see 
crash: 

used to construct a file. 
w: who is on and 

con.struct a file. what: show 

crash: what happens 
leave: remind you 

program. 
paths (cshonly). 

exec, exit, export, login,/ sh, for, case, if, 

break: exit 
users: compact list of users 

from: 
w: 

who: 
biff: be notified if mail amves and 

fold: fold long lines for finite 
we: 

getc, getchar, fgetc, getw: get character or 
putc, putchar, fputc, putw: put character or 

diction.explain: print 
diction.explain: print 

cd: change 
chdir: change current 

pwd: 
worm: Play the growing 

vfont: font formats for the Benson- Varian or 
vfontinfo: inspect and print out information about 
vfork: spawn new process in a virtual memory 
vgrind: grind nice listings of programs. 
vhangup: virtually "hangup" the current control 
vi. e ~ • • • • • • • • • • • • • • • • • 

vi: screen oriented (visual) display editor based 
via mail. uuencode.uudecode: 
vice versa. 
viewing. . ..•....... 
vipw: edit the password file with vi. 
virtual memory efficient way. 
virtual memory statistics. 
Virtual UNIX postmonem crash analyzer. 
virtually. . ....... · . · · · • 
virtually "hangup" the current control terminal. 
(virtually) to file. . . . . . . . . . . 
(visual) display editor based on ex. 
vlimit: control maximum system resource 
vmstat: report virtual memory Slatistics. 
volume. . ............. . 
vp: Versatec interface. . . . . . . . . 
vpac: print raster printer/p!oter accounting 
vpq, vprint: raster printer/plotter spooler. 
vpr, vprm, vpq, vprim: raster printer/plotter 
vprint: raster printer/plotter spooler. 
vprm, vpq, vprmt: raster primer/plotter spooler. 
vread: read virtually. . . . . . . . . . . . . 
vswapon: add a swap device for interleaved 
vtimes: get information about resource utilizauon. 
vtroff: troff to a raster plotter. 
vwrite: write (virtually) to tile. 
w: who is on and what they are doing. 
wait: await completion of process. 
wait: command language. /export, login, newgrp, 
wait for background processes to complete. 
wail for process to terminate. . . . . . . . . 
wait for process to terminate. . . . . . . . . 
wait: wait for background processes to complete. 
wait: wait for process to terminate. 
waitJ: wait for process to termmate. 
wall: write to all users. 
way. vfork: ...... . 
we: word coum. . . . . . 
were used to consiruct a file. 
what a command is. 
what a file has in it. 
what happens when the system crashes. 
what: show what versions of object modules were 
what they are doing. . . . . . . . . . . . 
what versions of object modules were used to 
whatis: describe what a command is. 
when the system crashes. . . . . . . . . . 
when you have to leave. . . . . . . . . . 
whereis: locate source, binary, and or manual for 
which: locate a program file including aliases and 
while. : , . , break, continue, cd, evai, 
whiie: repeat commands conditionaliy. 
while/foreach loop. 
who are on the system. . . . . . 
who is my mail from 0 . • • • •• 

who is on and what they are doing. 
who is on the system. 
who it is from. . . . . . . . . . 
who: who is on the system. 
whoam1: print effective current user id. 
width output device. 
word count. 
word from stream. 
word on a stream. 
wordy semences: thesaurus for diction. 
wordy sentences; thesaurus for diction. 
workmg directory. 
workint1 directory. 
workmg dir~ctory name. 
worm game. . .... 
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crash(8) 
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w(l) 
what (l) 
whatis( l) 
crash(8) 
leave( I) 
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worm: Play the growing worm game. 
worms: animate worms on a display terminal. 

worms: ammate worms on a display terminal. 
write: write on a file. 
wall: write to all users. 

write: write to another user. 
vwrite: write (virtually) to file. 

write: write on a file. 
write: write to another user. 

open: open for reading or writing. . . . . • . . 
utmp, wtmp: login records. 

wtmp: user login history. 
wump: the game of hunHhe-wumpus. 

Xllend, xget, enroll: secret mail. . . . . . 
xsend, xget, enroll: secret mail. 

shared strings. xstr: extract strings from C programs to implement 
jO, jl, jn, yO, yl, yn: bessel functions. . ...... . 

jO, j!, jn, yO, yl, yn: be.ssel functions. . ....... . 
eyacc: m()Qified yacc allowing much improved error recovery. 
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leave: remind you when you have to leave. 
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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. 

( l C) Commands for communication with other systems. 

(}G) Commands used primarily for graphics and computer-aided design. 

N.B.: Commands related to system maintenance, which appeared in section l, distinguished by 
OM>. in previous versions of the manual have been moved to section 8, as they are of little 
interest to most users. 

The word 'V AX-11' at the foot of a page means that some or all of the description applies only 
to the implementation for the Digital Equipment Corporation VAX-11. Pages added or 
changed between the distribution of UNIX/32V and the Berkeley Distribution indicate '3rd 
Berkeley Distribution' or '4th Berkeley Distribution' at the lower left, as appropriate. 

SEE ALSO 
Section (6) for computer games, section (8) for system maintenance commands. 

How to get started, in the Introduction. 

DIAGNOSTICS 
Upon termination each command returns two bytes of status, one supplied by the system giving 
the cause for termination, and (in the case of 'normal' termination) one supplied by the pro
gram, see "'ait and exit(2). The former byte is 0 for normal termination, the latter is cus
tomarily 0 for successful execution, nonzero to indicate troubles such as erroneous 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. 

1-1 
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NAME 
adb - debugger 

SYNOPSIS 
adb [ -wl [ objfil [ corfil ] ] 

DESCRlPTlON 
Adb is a general purpose program. It may be used to examine files and to provide a 
controlled environment for the execution 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 examined. The 
default for objfil is a.out. is assumed to be a core image file produced after executing 
objfit, the default corfi/is core. 

Requests to adb are read 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 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) [, [command] [;] 

If address is 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 

The interpretation of an address depends on the context it is used in. If a subprocess is being 
debugged then addresses are in the usual way in the address space of the subpro-
cess. If the operating system is being either post-mortem or using the special file 
/dev/kmem to interactive examine and/or modify memory the maps are set to map the kernel 
virtual addresses which start at Ox80000000, For (urther details of address mapping see 
ADDRESSES. 

EXPRESSIONS 

+ 

integer 

The value of dot, 

The value of dot incremented by the current increment 

value of dot decremented by the current increment 

The last address 

A number. The prefixes and ("zero oh") force interpretation in octal radix; the 
prefixes Ot and OT force interpretation in decimal radix; the and OX force 
interpretation in hexadecimal radix. Thus Oo20 .... Otl6 ... OxlO """ sixteen. If no 
prefix appears, then the default radix is used; see the $d command. default radix is 
initially hexadecimaL hexadecimal digits are 0123456789abcdef ABCDEF with the 
obvious values. Note that a hexadecimal number whose most digit would 
otherwise be an alphabetic character must have a Ox for OX) prefix (or a leading zero if 
the default radix is hexadecimal), 

integer .fraction 

< name 

A 32 bit point number, 

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

The value name, which is either a variable name or a register name. Adb maintains a 
number of variables (see named single letters or digits. If name is a 
register name then the value of the register is obtained from the system header in 
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corfil. The register names are those printed by the $r command. 

symbol A symbol is a sequence of upper or lower case letters, underscores or digits, not starting 
with a digit. The value of the symbol is taken from the symbol table in obj/ii. An ini
tial _ or - will be pre pended to symbol if needed. 

_symbol 
In C, the 'true name' of an external symbol begins with _. It may be necessary to utter 
this name to disinguish 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. (This form is currently broken on the VAX; local 
variables can be examined only with sdb(l).) 

(exp) The value of the expression exp. 

Monadic operators 

• exp The contents of the location addressed by exp in corfil. 

@exp The contents of the location addressed by exp in obj/ii. 

- exp Integer negation. 

-exp 

#exp 

Bitwise complement. 

Logical negation. 

Dyadic operators are left associative and are less binding than monadic operators. 

e 1 + e2 Integer addition. 

el- e2 Integer subtraction. 

el. e2 Integer multiplication. 

el% e2 Integer division. 

el&el Bitwise conjunction. 

ell e2 Bitwise disjunction. 

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

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.) 

?j Locations starting at address in obj/ii are printed according to the format f dot is incre· 
mented by the sum of the increments for each format letter (q.v.). 

If Locations starting at address in corfil are printed according to the format f and dot is 
incremented as for '?'. 

- f The value of address itself is printed in the styles indicated by the format f (For i for-
mat • ?' 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 charac
ter may be preceded by a decimal integer that is a repeat count for the format character. While 
stepping through a format dotis incremented 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. 
0 4 Print 4 bytes in octal. 

l-3 
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newline 

q 2 
Q4 
d 2 
D4 
lt 2 
X4 
u 2 
lJ 4 
f 4 
F 8 
b 1 
c l 
c 1 

s n 
S n 

Y4 
i n 

a 0 

I 
? 

.... 
p 4 

t 0 

r 0 
D 0 

+ 

UNIX Programmer's Manual 

Print in signed octal. 
Print long signed octal. 
Print in decimal. 
Print long decimal. 

2 bytes in hexadecimal. 
Print 4 bytes in hexadecimal. 
Print as an unsigned decimal number. 
Print long unsigned decimal. 
Print the 32 bit value as a floating point number. 
Print double floating point. 
Print the addressed byte in octal. 
Print the addressed character. 

ADB (1) 

Print the addressed character using the standard escape where con-
trol characters are printed as AX and the delete character is printed as A?. 
Print. the addressed characters until a zero character is reached. 
Print a string using the ~ X escape convention {see C above). n is length of 
the string including its zero terminator. 
Print 4 bytes in date format (sec c:time(3)). 
Print as VAX imm.1ctions. n is the number of bytes occupied by the instruc
tion. This style of causes variables 1 and 2 to be set to the offset parts 
of the source and destination respectively. 
Print the value of dot in symbolic form. Symbols are checked to ensure that 
they have an appropriate type as indicated below. 

local or data '"""""'''" 
local or global text symbol 
local or global absolute symbol 

Print the addressed value in symbolic form using the same rules for symbol 
lookup as a. 
When im:ceded an integer tabs to the next appropriate tab stop. For exam· 
pie, moves to the next 8-space tab stop. 
Print a space. 
Print a newline. 
Print the enclosed 
Dot is decremented by the current increment. Nothing is printed. 

is incremented by L N1lthing is printed. 
Dot is decremented by L Nothing is printed. 

Repeat the previous command with 1 count of 1. 

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

[!/]m bl el fl[?/] 
New values for (bl, J1) are recorded. If less than three exp:essions are given then 
the remaining map parameters are left unchanged. If the •?• or '/' is foUowed by '.: 
then tbe second segment (bl, el, f/J of the mapping is changed. the list is 
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terminated by • ?' or 'I' then the file ( objfil or corfi! respectively) is used for subsequent 
requests. (So that, for example, '/m?' will cause '/' to refer to objfi!.) 

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

A shell is called to read the rest of the line following '!'. 

$modifier 
Miscellaneous commands. The available modifiers are: 

<f Read commands from the file j If this command is executed in a file, further 
commands in the file are not seen. If /is omitted, the current input stream is 
terminated. If a count is given, and is zero, the command will be ignored. The 
value of the count will be placed in variable 9 before the first command in /is 
executed. 

< <! Similar to < except it can be used in a file of commands without causing the 
file to be closed. Variable 9 is saved during the execution of this command, 
and restored when it completes. There is a (small) finite limit to the number 

>f 

r 
b 

d 

e 
w 
s 
0 

d 

m 

:modifier 

of < < files that can be open at once. 
Append output to the file J, which is created if it does not exist. If /is omitted, 
output is returned to the terminal. 
Print process id, the signal which caused stoppage or termination, as well as the 
registers as Sr. This is the default if modifier is omitted. 
Print the general registers and the instruction addressed by pc. Dot is set to pc. 
Print all breakpoints and their associated counts and commands. 
C stack backtrace. If 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. 
Set the default r<!dix to address and report the new value. Note that address is 
interpreted in the fold) current radix. Thus "l 0$d" never changes the default 
radix. To make decimal the default radix, use "Otl0$d". 
The names and values of external variables are printed. 
Set the page width for output to address (default 80). 
Set the limit for symbol matches to address (default 255). 
All integers input are regarded as octal. 
Reset integer input as described in EXPRESSIONS. 
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 executed count-1 times before 
causing a stop. Each time the breakpoint is encountered the command c is exe
cuted. If this command is omitted or sets dot to zero then the breakpoint 
causes a stop. 

d Delete breakpoint at address. 

r Run objfil as a subprocess. If address is given explicitly then the program is 
entered at this point~ oLherwise the program is 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 com
mand. 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 
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subprocess. 

cs The subprocess is continued with signal sc s, see s.igna/(2}. If address is given 
then the subprocess is continued at this address. If no signal is specified then 
the signal that caused the subprocess to stop is sent. Breakpoint skipping is the 
same as for r. 

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

k The current subprocess, if any, is terminated. 

VAJUABLIS 
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. 
9 The count on the last or S< < command. 

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

b 
d 

m 
s 
t 

The base address of the data segment. 
The data segment size. 
The entry point. 
The 'magic' number (0407, 0410 or 041 
The stack segment size. 
The text segment size. 

AD DR.ESSES 

FILES 

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

bl~ address< el .... ,. i:uidress- address+ fl-bl, otherwise, 

address< ""'>file address-adtiress+/2-bl, 

otherwise, the requested address is 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 ? or I is followed by an .. then only 
the second triple is used. 

The initial setting of both mappings is suitable for normal a.out and core files. If either file is 
not of the kind expect.ed then, that file, bl is set to 0, el is set to the maximum file size and 
fl is set to O; in this way the whole file can be examined with no address translation. 

So that adb may be used on large files a.U appropriate values are kept as signed 32 bit integers. 

a.out 
core 

SIE ALSO 
sdb(l), ptrace(2), a.out(5), core{5) 

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

BUGS 
Local variable addresses and names are recorded in the a.out file in a format known only to 
sdb(l). 

Use of# for the unary logical negation operator is peculiar. 

There doesn't seem to be any way to clear all breakpoints. 
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NAME 
apl - an apl interpreter 

SY:"l'OPSIS 
apl 

DESCRIPTIO:"l' 
Apl is an APL interpreter. All of the operators are exactly as in apl\360. Overstrikes are often 
required, and they work (use ctrl-h). 

Function definition is not what you would expect. Functions are loaded from files. The first 
line of the file is the function header. as you would expect it but with no del. The rest of the 
file is the lines of the function. Lines are numbered. but there are no square brackets with line 
numbers. If you say )READ FILE it will load the function in that file. If you say )EX FILE it 
will put you in the editor to change that file. Upon exit, it will read the file in as though by 
)READ. 

All of the usual operators are available, including domino. Also available are monadic encode 
and epsilon. 

The following apt system commands are available. 

)ASCII 
changes terminal to accept and print ASCII characters and operators: this is the default. 
If you are stuck in APL mode on an ASCII terminal, '"' is')' and lowercase letters map 
to uppercase. 

)APL 
changes terminal to accept and print APL characters. Erase is set to n and kill is set to 
Q. 

)DIGITS n 
sets the number of digits displayed to n, from I to 19. 

)FUZZ n 
sets the fuzz to n. 

)ORIGIN n 
sets the origin to n, which should be I or 0. 

)WIDTH n 
sets apl's idea of your terminal's carriage width. 

)ERASE n 
gets rid of function or variable named n. 

)SAVE n 
saves all variables and functions (workspace) in file named n. Workspaces are sensitive 
to changes in apt. 

)LOAD n 
gets the workspace in file n (which must have been )SA VE'd.) 

>COPY n 
like )LOAD but variables and functions are not erased. Things in the loaded file take 
precedence over stuff already in. 

>CLEAR 
clears the workspace. 

>DROP n 
deletes file n in your directory, which need not be saved from apt. 

)CONTINUE 
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FILES 

exits and saves workspace in file continue which is loaded next time you run apl. 

)OFF 
exits apl. 

)READ n 
reads in a function from file n. The first line is the header, with no del' s. The full 
APL360 header is accepted. All other lines in the file are lines in the function. Lines 
are implicitly numbered, and transfers are as usual. There are no labels. 

)EDIT n 
runs the editor ed(l) on file n, and then )READ's the file when you leave the editor. 

)EX n 
runs the editor ex(l) on file n, and then )READ's the file when you leave the editor. 

)VI n 
runs the editor vi(l) on file n, and then )READ's the file when you leave the editor. 

)LIB 
lists out all of the files in the current directory. 

)FNS 
lists out all current functions. 

)VARS 
lists out all current variables. 

)DEBUG 
toggles a debugging switch, which can produce vast amounts of hopelessly cryptic out
put. 

apl_ ws - temporary workspace file 
continue - continue workspace 

AUTHORS 
Ken Thompson, Ross Harvey, Douglas Lanam 

BUGS 
This program has not been extensively used or tested. 
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ASCII CHAR MNEMONICS 
& A and # x times 

minus + + add 
< < less than > > greater than - - equal to comma 

' ' % + divide • • exponential (power) 
I factorial and combinations ? ? deal 

.le ~ less than or equal .ge ): greater than or equal 

.ne ;C not equal .om n omega (not used) 

.ep f epsilon .rh p shape (rho) 

.nt .. not (also ·-) .tk T take (also ' 0
) 

.dr 1 drop .it ' iota 

.ci 0 circular function .al a alpha (not used) 

.cl r maximum (ceiling) .fl l minimum (floor) 

.di A del (not used) .de " upside down del 

. jt • small circle (null) .qd 0 quad 

.SS c right U (not used) .SC ::> left U (not used) 

.Si (') Down U .SU u U (not used) 

.c- " upside-down del .bv 1 decode (base) 

.rp T encode (rep) .br I residue (mod) 

.sp assignment (also '_') .go - goto 

.or v or .nn 1\ nand 

.nr v nor .lg 0 log 

.rv <D reversal .tr ~ transpose 

.rb reverse bar .cb ; comma bar ( not used) 

.sb I slash bar .bb \ blackslash bar 

.gu ! grade up .gd 7 grade down 

.qq 0 quote quad .dm :i domino ---

.Im (9\ lamp .ib I I-beam 

.ex execute (not used) .fr format (not used) 

.di diamond (not used) .ot out (not used) 

.Id .1 locked de! (not used) ._a A alias for ·A' 

._b B alias for 'B' ._c c alias for ·c 

._d D alias for 'D' ._e E alias for 'E' 

._f F alias for 'F' ._g G alias for · G' 

._h H alias for 'H' ._i I alias for T 

.j J alias for T ._k K alias for 'K' 

._I L alias for 'L' ._m M alias for 'M' 

._n N alias for 'N' ._o 0 alias for · O' 

._p p alias for 'P' ._q Q alias for 'Q' 

._r R alias for 'R' ._s s alias for ·s· 

._t T alias for 'T ._u u alias for ·u· 

._v v alias for ·v ._w w alias for 'W' 

._x x alias for ·x· ._J y alias for ·y-

._z z alias for 'Z' 
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NAME 
apropos - locate commands by keyword lookup 

SYNOPSIS 
apropos keyword ... 

DESCRIPTION 

APROPOS(l) 

Apropos shows which manual sections contain instances of any of the given keywords in their 
title. Each word is considered separately and case of letters is ignored. Words which are part of 
other words are considered thus looking for compile will hit all instances of 'compiler' also. 
Try 

apropos password 

and 

apropos editor 

If the line starts 'name(section) .. .' you can do 'man section name' to get the documentation 
for it. Try 'apropos format' and then 'man 3s printf to get the manual on the subroutine print/. 

Apropos is actually just the -k option to the man(2) command. 

FILES 
/usr/lib/whatis data base 

SEE ALSO 
man(l), whatis(l), catman(8) 

AUTHOR 
William Joy 
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NAME 
ar - archive and library maintainer 

SYNOPSIS 
ar key [ posname J afile name ... 

DESCRIPTION 

fl LIS 

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. 
N.B: This version of ar uses a ASCII-format archive which is portable among the various 
machines running UNIX. Programs for dealing with older formats are available: see o/d(8). 

Key is one character from the set drqtpmx, optionally concatenated with one or more of 
Yuaibcl. A.file is the archive file. The names are constituent files in the archive file. The mean
ings 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 is 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. In 
neither case does x alter the archive file. 

T Verbose. Under the verbose option, ar gives a file-by-file description of the making of 
a new archive file 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 qfile when it needs to. The create option suppresses 
the normal message that is produced when qfile is created. 

/tmp/v• 

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

temporaries 

SEE ALSO 
lorder(l), ld(l), ranlib(l), ar(S), arcv(S), old(S) 

BUGS 
If the same file is mentioned twice iq an argument list, it may be put in the archive twice. 
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NAME 
as - assembler 

SYNOPSIS 
as [ -d124 ] [ - L ] [ - W ] [ - V l [ -J ] [ - R ] [ - t directory ] [ -o objfile ] [ name ... l 

DESCRIPTION 

FILES 

As assembles the named files, or the standard input if no file name is specified. The available 
flags are: 

-d Specifies the number of bytes to be assembled for offsets which involve forward or 
external references, and which have sizes unspecified in the assembly language. The 
default is -d4. 

- L Save defined labels beginning with a 'L', which are normally discarded to save space in 
the resultant symbol table. The compilers generate such temporary labels. 

-V Use virtual memory for intermediate storage, rather than a temporary file. 

-W Do not complain about errors. 

-J Use long branches to resolve jumps when byte-displacement branches are insufficient. 
This must be used when a compiler-generated assembly contains branches of more than 
32k bytes. 

- R Make initialized data segments read-only, by concatenating them to the text segments. 
This obviates the need to run editor scripts on assembly code to make initialized data 
read-only and shared. 

-t Specifies a directory to receive the temporary file, other than the default /tmp. 

All undefined symbols in the assembly are treated as global. 

The output of the assembly is left on the file objfile; if that is omitted, a. out is used. 

/tmp/as• 
a.out 

default temporary file 
default resultant object file 

SEE ALSO 
ld(l), nm(l), adb(l), sdb(l), a.out(5) 
Auxiliary documentation Assembler Reference Manual. 

AUTHORS 

BUGS 

John F. Reiser 
Robert R. Henry 

-J should be eliminated~ the assembler should automatically choose among byte, word and 
long branches. 
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NAME 
at - execute commands at a later time 

SYNOPSIS 
at time [ day ] [ file ] 

DESCRIPTION 

FILES 

At squirrels away a copy of the named file (standard input default) to be used as input to sh(l) 
(or csh(l} if you normally use it) at a specified later time. A cd command to the current direc· 
tory is inserted at the beginning, followed by assignments to aU environment variables (except· 
ing the variable TERMCAP, which is useless in this context.) When the script is run, it uses 
the user and group ID of the creator of the copy file. 

The time is l 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 Sam jan 24 
at 1530 fr week 

At programs are executed by periodic execution of the command lusrlliblatrun from cron(8). 
The granularity of at depends upon how often atrun is executed. 

Standard output or error output is lost unless redirected. 

/usr /lib/ at run 

in /usr/spool/at: 
yy.ddd.hhhh .• 
lasttimedone 
past 

executor (run by cron(8)). 

activity for year yy, day dd, hour hhhh. 
last hhhh 
activities in progress 

SEE ALSO 
calendar0), pwd{l), sleep(!), cron(8) 

DIAGNOSTICS 

BUGS 

Complains about various syntax errors and times out of range. 

Due to the grar1ularity of the execution of lusr/liblarrun, 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 [ - F c ] [ 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 patterns 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 pattem
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 l 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 +, - , *. I, %, and concatenation (indicated by a blank). The C 
operators + +, - - , + - , - - , • - , I-, and %- are also available in expressions. Variables 
may be scalars, array elements (de.noted x[i]) or fields. Variables are initialized to the null 
string. Array subscripts may be any string, not necessarily numeric; this allows for a form of 
associative memory. String constants 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 prinif statement formats its expression list according to the format (see printf(3)). 

The built-in function length returns the length of its argument taken as a string, or of the whole 
line if no argument. There are also built-in functions exp, log, sqrt, and im. The last truncates 
its argument to an integer. substds. m, n) returns the n-character substring of s that begins at 
position m. The function sprin(f(fmt, expr, e.x:pr, .. .) formats the expressions according to the 
printf(3) format given by f mt and returns the resulting string. · 

Patterns are arbitrary Boolean combinations (!, II, &&, and parentheses) of regular expressions 
and relational expressions. Regular expressions must be surrounded by slashes and are as in 
egrep. Isolated regular expressions in a pattern apply to the entire line. Regular expressions 
may also occur in relational expressions. 
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A pattern may consist of two patterns separated by a comma~ in this case, the action is per
formed 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 is an arithmetic expression, a relational expression, 
or a Boolean combination of these. 

The special patterns BEGIN and END may be used to capture control before the first input line 
is read and after the last. BEGIN must be the first pattern, END the last. 

A single character c may be used to separate the fields by starting the program with 

BEGIN { FS - "c" } 

or by using the - F c option. 

Other variable names with special meanings include NF, the number of fields in the current 
record; NR, the ordinal number of the currenl 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 "%.6g"). 

EXAMPLES 
Print lines longer than 72 characters: 

length > 72 

Print first two fields in opposite order: 

{ print $2, $1 l 
Add up first column, print sum and average: 

{s+-$1} 
END { print "sum isR, s, • average is", s/NR } · 

Print fields in reverse order: 

{ for (i - NF; i > O; - -i) print $i J 

Print all lines between start/stop pairs: 

/start/, /stop/ 

Print all lines whose first field is different from previous one: 

$1 !- prev { print; prev - Sl l 
SEE ALSO 

BUGS 

le:x(l), sed(l) 
A. V. Aho, B. W. Kernighan, P. J. Weinberger, A.wk - a pattern scanning and processing 
language 

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 concatenate ffW to it. 
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basename - strip filename affixes 

SYNOPSIS 
basename string [ suffix ] 

DESCIUPTION 

BASENAME ( 1 ) 

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 /usrlsrclcmd/cat. c compiles the named file and 
moves the output to cat in the current directory: 

SEE ALSO 
sh(l) 

7th Edition 

cc $1 
mv a.out 'basename Sl .c' 

1-17 



BC ( 1) UNIX Programmer's Manual BC ( 1) 

NAME 
be - arbitrary-precision arithmetic lan1uage 

SYNOPSIS 
be [ - c ] [ -11 £ file . . . ] 

DESCRIPTION 
Be is an interactive processor for a language which resembles C but provides unlimited preci
sion arithmetic. It takes input from any files given. then reads the standard input. The - l 
argument stands for the name of an arbitrary precision math library. The syntax for 'be pro
grams is as follows; I .. means letter 1M:. E means expression, S means statement. 

Comments 
are enclosed in I• and •I. 

Names 
simple variables: L 
may 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) 
scale ( E ) 
L(E, ... ,E) 

number of significant decimal digits 
number of digits right of decimal point 

Operators 
+ - .. I % • (% is remainder~ • is power) 
+ + (prefix and postfix: apply to names) 
-- <- >- !- < > 
- +- -- ..... 1- %- A .... 

Statements 
E 
(S; ... ;S} 
if ( E ) S 
while ( E) S 
for ( E ; E ; E ) S 
null statement 
break 
quit 

Function definitions 
define L ( L , ...• L ) { 

auto ... , L 
s~ ... s 
return ( E) 

Functions in - I math library 
sb:) sine 
dx) cosine 
e(x) exponentiaJ 
Hx) log 
a(x) arctangent 
j(n.x) Bessel function 
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FILES 

UNIX Programmer's Manual BC ( l) 

All function arguments are passed by value. 

The value of a statement that is an expression is printed unless the main operator is an assign
ment. Either semicolons or newlines may separate statements. Assignment to scale influences 
the number of digits to be retained on arithmetic operations in the manner of dc(l). Assign
ments to ibase or abase 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 function calls. 
When using 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, c, i, s 
a ... 1 
b - 1 
s ... 1 
for (i -1 ~ l - -1; i + + ){ 

a""' a .. x 
b - b•i 
c ... alb 
ifk - - 0) return (s) 
s .... s+c 

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

for (i .... l ~ i < - lo~ i + + ) e (i) 

prints approximate values of the exponential function of the first ten integers. 

· Be is actually a preprocessor for dc(l), which it invokes automatically, unless the - c (compile 
only) option is present. In this case the de input is sent to the standard output instead. 

/usr/lib/lib.b mathematical library 
de ( l) desk calculator proper 

SEI ALSO 
dc(l) 
L. L. Cherry and R. Morris, BC - An arbitrary precision desk-calculator language 

BUGS 
No &&, 11, or ! operators. 
For statement must have all three E's. 
Quit is interpreted when read, not when executed. 

7th Edition 4/1/81 
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biff - be notified if mail arrives and who it is from 

SY~OPSIS 

biff [ yn ] 

DESCRIPTIOl\I 
Biff informs the system whether you want to be notified when mail arrives during the current 
terminal session. The command 

biff y 

enables notification; the command 

bitf n 

disables it. When mail notification is enabled, the header and first few lines of the message will 
be printed on your screen whenever mail arrives. A "biff y" command is often included in the 
file .login or .profile to be executed at each login. 

Biff operates asynchronously. For synchronous notification use the MAIL variable of sh(l) or 
the mail variable of csh ( l). 

SEE ALSO 
cshO). sh(l). mailO), mail (4) 

Bl'GS 
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NAME 
mail - send or receive mail among users 

SYNOPSIS 
/bin/mail [ + 1 [ -i 1 [ person ] ... 
/bin/mail I + I [ -i] -f file 

DESCRIPTION 

FILES 

Note: This is one of two mailers with the name mail. The default mail command is described in 
mail(l), and its binary is in the directory /usrlucb. 

Mail with no argument prints a user's mail, message-by-message, in last-in. first-out order; the 
optional argument + causes first-in, first-out order. For each message, it reads a line from the 
standard input to direct disposition of the message. 

newline 
Go on to next message. 

d Delete message and go on to the next. 

p Print message again. 

Go back to previous message. 

s[file} ... 
Save the message in the named files ('mbox' default). 

w [file 1 ... 
Save the message, without a header, in the named files ('mbox' default). 

m [person] ... 
Mail the message to the named persons (yourself is default). 

EOT (control-0) 
Put unexamined mail back in the mailbox and stop. 

q Same as EOT. 

!command 
Escape to the Shell to do command. 

• Print a command summary. 

An interrupt normally causes termination of the command; the mail file is unchanged. The 
optional argument -i causes mail to continue after interrupts. 

When persons are named, mail takes the standard input up to an end-of-file (or a line with just 
'. ') and adds it to each person's 'mail' file. The message is preceded by the sender's name and a 
postmark. Lines that look like postmarks are prepended with '> '. A person is usually a user 
name recognized by login(!). To denote a recipient on a remote system, prefix person by the 
system name and exclamation mark (see uucp(!)). 

The -f option causes the named file, e.g. 'mbox', to be printed as if it were the mail file. 

When a user logs in he is informed of the presence of mail. 

/etc/passwd to identify sender and locate persons 
/usr/spool/mail/* incoming mail for user • 
mbox saved mail 
/tmp/ma• temp file 
/usr/spool/mail/*.Jock lock for mail directory 
dead.letter unmailable text 
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SEE ALSO 
mail(l), write(}), uuc:p(l ), uux(l ), xsend(l). delivermail(8) 

BUGS 
Race conditions sometimes result in a failure to remove a loc:k file. 

Normally anybody can read your mail, unless it is sent by xsend( 1). An installation can over
come this by making moil a set-user-id command that owns the mail directory. 
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NAME 
ca! - print calendar 

SYNOPSIS 
cal [ month ] year 

DESCRIPTION 

UNIX Programmer's Manual CAL (1) 

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 l and 9999. The month is a number between 1 and 12. 
The calendar produced is that for England and her colonies. 

BUGS 

Try September 1752. 

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. 

7th Editi~n 
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NAME 
calendar - reminder service 

SYNOPSIS 
calendar [ - ] 

DESCRIPTION 

FILES 

Calendar consults the file 'calendar' in the current directory and prints out lines that contain 
today's or tomorrow's date anywhere in the line. Most reasonable month-day dates such as 
'Dec. 7,' 'december 7,' '12/7,' etc., are recognized, but not '7 December' or '7/1.2'. On week
ends 'tomorrow' extends through Monday. 

When an argument is present, calendar does its job for every user who has a file 'calendar' in 
his login directory and sends him any positive results by mai/(1). Normally this is done daily in 
the wee hours under control of cron (8). 

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

SEE ALSO 

BUGS 

at(l), c:ron(8), maH(l) 

Your calendar must be public information for you to get reminder service. 
Calendar's extended idea of 'tomorrow' doesn't account for holidays. 
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NAME 
call - ring a telephone 

SYNOPSIS 
call phoncnumber 

DESCRIPTION 

UNIX Programmer's Manual CALL (IC) 

Call places an outgoing call to the specified phonenumber. Nothing special happens when the 
called party answers. Phonenumber may have any number of digits; a•+• sign may be used to 
specify a point at which to wait for a second dial tone. 

FILES 
/dev/dnO 

SEE ALSO 
cu(l), dn(5) 

7th Edition 
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NAME 
cat - catenate and print 

SYNOPSIS 
cat [ -u] ( -n 1 [ -s l [ -v J file ... 

DESCRIPTION 
Cat reads each file in sequence and writes it on the standard output Thus 

cat file 

prints the file, and 

cat file l file2 > file3 

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

If no input file is given, or if the argument ' - ' is encountered, cat reads from the standard 
input file. Output is buffered in 1024-byte blocks unless the standard output is a terminal, in 
which case it is line buffered. The -u option causes the output to be completely unbuffered. 

The option -n causes the output lines to be numbered sequentially from 1. Giving -b with 
-n causes numbers to be omitted from blank lines. 

The option -s causes the output to be single spaced by crushing out multiple adjacent empty 
lines. 

The option -v ca.uses non-printing characters to be printed in a visible way. Control characters 
print like ·x for control-x~ the delete character (octal 0177) prints as ·?. Non-ascii characters 
(with the high bit set) are printed as M- (for meta) followed by the character of the low 7 bits. 
A -e option may be given with -v and causes the ends of lines to be followed by the charac
ter 'S'; the -t option with -v causes tabs to be printed as ·1. 

SEE ALSO 
cp(l), ex(l), moreO), pr(l), tail(l) 

BUGS 
Beware of 'cat a b >a' and 'cat a b > b ', which destroy the input files before reading them. 
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NA...\IE 
cb - C program beautifier 

SYNOPSIS 
cb 

DESCRIPTION 

UN1X Programmer's Manual CB ( 1) 

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. 

BUGS 
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NAME 
cc - C compiler 

SYNOPSIS 
a: [ option ] ... file ... 

D£SCIUPTION 
Cc is the UNIX C compiler. N.B.: cc has been recently modified to accept arbitrary length 
identifiers and to produce a new object fUe format; see old(8) for information on dealing with 
old format programs. 

Cc 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' substituted 
for '.c'. The '.o' file is normally deleted, however, if a single C program is compiled and 
loaded aU at one go. 

In the same way, arguments whose names end with ·.s' are taken to be assembly source pro
grams and are assembled, producing a '.o' tile. 

The following options are interpreted by cc. See ld(l) 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. 

-1 Have the compiler produce additional symbol table information for sdb(l). Also pass 
the -II flag to ldO ). 

- w Suppress warning diagnostics. 

- p Arrange for the compiler to produce code which counts the number of times each rou· 
tine is called; also, if loading takes place, replace the standard startup routine by one 
which automatically calls monitorO) at the start and 1.man1es to write out a man.out file 
at normal termination of execution of the object program. An execution profile an 
then be generated by use of prof( 1). 

-o Invoke an object~ode improver. 

-1. Passed on to al, making initialized variables shared and read-only. 

-s Compile the named C programs. and leave the assembler-language output on 
corresponding files suffixed '.s'. 

- E Run only the macro preprocessor on the named C programs, and send the result to the 
swidard output. 

-c prevent the macro preprocessor from elidin1 comments. 

-o ouqmt 
Name the final output file OUtpUl. If this option is used the file 'a.out' wm be ieft 
undisturbed. 

-Dmzme-Qef 
-DM~ 

Define the namf! to the preprocessor, as if by '#define•. If no definition is 1iven, the 
name is defined as '"l ". 

-Uname 
Remove any initial definition of Mmtt. 

-Jdir •#include' files whose names do not begin with '/' are always sought first in the direc· 
tory of the file argument, then in di.rectories named in - I options, then in directories 
oo a standard list. 

4th Berkeley Distribution 4/1/81 1-28 



cc ( 1) 

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

-dp012] 
Find only the designated compiler passes in the files whose names are constructed by a 
-B option. In the absence of a -B option, the string is taken to be '/usr/c/'. 

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

file.c 
file.o 
a.out 
/tmp/ctm? 
/lib/cpp 
/lib/ccom 
/usr/c/occom 
/usr/c/ocpp 
/lib/c2 
/lib/ crtO.o 
/lib/mcrtO.o 
/lib/ti be.a 
/usr/include 

input file 
object file 
loaded output 
temporary 
preprocessor 
compiler 
backup compiler 
backup preprocessor 
optional optimizer 
runtime startoff 
startoff for profiling 
standard library, see· (3) 
standard directory for '#include' files 

SEE ALSO 
8. W. Kernighan and D. M. Ritchie, The C Programming Language, Prentice-Hall, 19i8 
8. W. Kernighan, Programming in C-a tutorial 
D. M. Ritchie, C Reference Manual 
monitod3), prof(l), adb(l), ld(l), sdb(l), old(8) 

DIAGNOSTICS 

BUGS 

The diagnostics produced by C itself are intended to be self-explanatory. Occasional messages 
may be produced by the assembler or loader. 

The compiler currently ignores advice to put char, unsigned char, short or unsi&ned short 
variables in registers. It previously produced poor, and in some cases incorrect, code for such 
declarations. 
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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) permis
sion 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 shells. In csh ( l) 
you may specify a list of directories in which directory is to be sought as a subdirectory if it is 
not a subdirectory of the current directory; see the description of the cdpath variable in csh (1). 

SEE ALSO 
csh(l), shO), pwd(l), chdir(2) 

4th Berkeley Distribution 
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NAME 
checknr - check nroff /troff files 

SYNOPSIS 
checknr -s -f [ -a.xl.yl.x2.y2 . ... . xn.yn] file ... 

DESCRIPTION 
Checknr checks a list of nroff(l) or troff(l) input files for certain kinds of errors involving 
mismatched opening and closing delimiters and unknown commands. Delimeters checked are: 

(1) Font changes using \fx ... \fP. 
(2) Size changes using \sx ... \sO. 
(3) Macros that come in open ... close forms, for example, the .TS and .TE macros which 

must always come in pairs. 

Checknr knows about the ms(7) and me(7) macro packages. 

Additional pairs of macros can be added to the list using the - a option. This must be followed 
by groups of six characters, each group defining a pair of macros. The six characters are a 
period, the first macro name, another period, and the second macro name. For example, to 
define a pair .BS and .ES, use -a.BS.ES 

The -r option requests checknr to ignore \f font changes. 

The -s option requests checknr to ignore \s size changes. 

Checknr is intended to be used on documents that are prepared with checknr in mind, much the 
same as lint. It expects a certain document writing style for \f and \s commands, in that each 
\fx must be terminated with \fP and each \sx must be terminated with \sO. While it will work 
to directly go into the next font or explicitly specify the original font or point size, and many 
existing documents actually do this, such a practice will produce complaints from checknr. Since 
it is probably better to use the \fP and ~so forms anyway, you should think of this as a contri
bution to your document preparation style. 

SEE ALSO 
nroff(!), troff(l), ms(7), me(7), checkeqn(l) 

DIAGNOSTICS 
Complaints about unmatched delimiters. 
Complaints about unrecognized commands. 
Various complaints about the syntax of commands. 

AUTHOR 
Mark Horton 

BUGS 
There is no way to define a l character macro name using - a 

4th Berkeley Distribution 415180 
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~AME 

cbf n - change full name of user 

SYNOPSIS 
chf n name string 

DESCRIPTION 
Ch/n is a command similar to pa.sswd(l) except that it is used to change the gcos field of the 
password file rather than the password entry. Note that the string specified will replace the 
entire 1ecos field of the specified user. If (as on the UCB system) this field contains informa
tion in addition to the user's full name. this information must be included in strin1 or it will be 
deleted. Hence chfn can be used to fix phone numbers, offices, etc. 

An example use of this command would be 

chfn mark · & Horton,508E, 7686,5240633' 

Note that the string must in general be quoted to shield blanks and special characters from the 
shell. The field should consist of the users name. followed by their office number, followed by 
the last 4 digits of their office extension and finally their home phone number. Any of these 
can be omitted. At UCB, offices can be given as .. S08E" for 508 Evans, and .. 187MC" for 
187M Cory. There should be no spaces in the entry except for those in your name. 

It is a good idea to run finger(l) on the user before and after ch/n to make sure you have for
matted the data correctly. 

SEE ALSO 
finaer(l), passwd(S), chsh(l), passwd(l) 

AUTHOR 
Mark Horton 

BUGS 
The encoding of the office and extension information is installation dependent. 

A new user-information data base is in the works which will supplant this program; chfn 's days 
are numbered. 
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NAME 
chmod - change mode 

SYNOPSIS 
ch mod 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 g. 

Only the owner of a file (or the super·user) may change its mode. 

SEE ALSO 
ls(l), chmod(2), stat(2), umask(2), chown(8) 
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NAME 
dtsh - change default login shell 

SYNOPSIS 
cbsb name [ shell ] 

DESCRIPTION 

CHSH ( 1) 

Chsh is a command similar to passwd(l} except that it is used to change the login shell field of 
the password file rather than the password entry. If no shell is specified then the shell reverts to 
the default login shell /bin/sh. Otherwise only lbin/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 

SEE ALSO 
csh(l), passwd(l), passwd(5) 
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NAME 
cif plot - CIF interpreter and plotter 

SYNOPSIS 
cifplot [ options ] file 1.cif [ file2.cif ... 

DESCRIPTION 
Cijplot takes a description in Cal-Tech Intermediate form (CIF) and produces a plot. CIF is a 
low-level graphics language suitable for describing integrated circuit layouts. Although CIF can 
be used for other graphics applications, for ease of discussion it will be assumed that CIF is 
used to describe integrated circuit designs. Cifplot interprets any legal CIF 2.0 description 
including symbol renaming and Delete Definition commands. In addition. a number of local 
extensions have been added to CIF, including text on plots and include files. These are dis
cussed later. Care has been taken to· avoid any arbitrary restrictions on the CIF programs that 
can be plotted. 

To get a plot call cifplor with the name of the CIF file to be plotted. If the CIF description is 
divided among several files call cifplot with the names of all files to be used. Cifplot reads the 
CIF description from the files in the order that they appear on the command line. Therefore 
the CIF End command should be only in the last file since cifplot ignores everything after the 
End command. After reading the CIF description but before plotting, cifplot will print a esti
mate of the size of the plot and then ask if it should continue to produce a plot. Type y to 
proceed and n to abort. A typical run might look as follows: 

% cifplot lib.cif sorter.cif 
Window -5700 174000 -76500 168900 
Scale: 1 micron is 0.004075 inches 
The plot will be 0.610833 feet 
Do you want a plot? y 

After typing y cifplot will produce a plot on the Benson-Varian plotter. 

Cifplot recognizes several command line options. These can be used to change the size and 
scale of the plot, change default plot options, and to select the output device. Several options 
may be selected. A dash(-) must precede each option specifier. The following is a list of 
options that may be included on the command line: 

-w xmin xmox ymin ymax 
(window) The -w options specifies the window~ by default the window is set to be large 
enough to contain the entire plot. The windowing commands lets you plot just a small 
section of your chip, enabling you to see it in better detail. Xmin. xmax. ymin. and 
ymax should be specified in CIF coordinates. 

-s float 
(scale) The -s option sets the scale of the plot. By default the scale is set so that the 
window will fill the whole page. Float is a floating point number specifying the number 
of inches which represents l micron. A recommended size is 0.02. 

- I /aver list 
- (layer) Normally all layers are plotted. The -1 option specifies which layers NOT to 

plot. The layer_list consists of the layer names separated by commas. no spaces. There 
are two reserved names: text and bbox. Including the layer name text in the list 
suppresses the plotting of text; bbox suppresses the bounding box around symbols. 

-d 11 (depth) This option lets you limit the amount of detail plotted in a hierarchically 
designed chip. It will only instanciate the plot down n levels of calls. Sometimes too 
much detail can hide important features in a circuit. 

-g n (grid) Draw a grid over the plot with spacing every /1 CIF units. 
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-f (fuzzy) Don't print the border outlines around the merged features on each layer. 

-h (half) Plot at half normal resolution. (Not yet 1mpleme111ed.) 

-e (extensions) Accept only standard CIF. User extensions produce warnings. 

-I (non-lnleractive) Do not ask for confirmation. Always plot. 

-L (List) Produce a listing of the CIF file on s~andard output as it is parsed. Not recom-
mended unless debugging hand-coded CIF since CIF code can be rather long. 

-a n (approximate) Approximate a roundflash with an 11-sided polygon. By default /1 equals 
8. (I.e. roundflashes are approximated by octagons.) If n equals 0 then output circles 
for roundflashes. (It is best not to use full circles since they significantly slow down 
plotting.) (Full circles 11ot yet implememed.) 

-b "rexf 

-c 

l-r 
i_v 

-w 
-s 

-T 

-H 

-x 

(banner) Print the text at the top of the plot. 

(Comments) Treat comments as though they were spaces. Sometimes CIF files created 
at other universities will have several errors due to syntactically incorrect comments. 
(I.e. the comments may appear in the middle of a CIF command or the comment does 
not end with a semi-colon.) Of course. CIF files should not have any errors and these 
comment related errors must be fixed before transmitting the file for fabrication. But 
many times fixing these errors seems to be more trouble than it is worth. especially if 
you just want to get a plot. This option is useful in getting rid of many of these com-
ment related syntax errors. 

(rotate) Rotate the plot 90 degrees. 

(Varian) Send output to the varian. (This is the default option.) 

(Wide) Send output directiy to the versatec. 

(Spool) Store the output in a temporary file then dump the output quickly onto the 
Versatec. Makes nice crisp plots; also takes up a lot of disk space. 

11 (Terminal) Send output byte stream to standard output. Useful for setting up pipes. N 
is the number of bytes per line that the plotting device expects. (Not yet implememed.) 

(HP2648) Send output to HP2648A terminal. This requires that c!/plot is running in 
the foreground on an HP2648 and that there is a scratch tape in the left tape drive of 
the terminal. (Not yet fully implemented.) 

base11ame 
(eXrractor) From the CIF file create a circuit description suitable for switch level simu
lation. It creates two files: base11ame.sim which contains the circuit description. and 
base11ame.node which contains the node numbers and their location used in the circuit 
description. 

When this option is invoked no plot is made. Therefore it is advisable not to use any 
of the other options that deal only with plotting. However. the wi11doM.·, layer. and 
approximate options are still appropriate. To get a plot of the circuit with the node 
numbers call c{/p/01 again, without the -X option. and include basename.nodes in the 
list of CIF files to be plotted. <This file must appear in the list of files before the file 
with the CJF End command.) (Not yet fully implememed.) 

-P po11er11.Jile 
(Pattern) The -P option lets you specify your own layers and stipple patterns. 
Po11er11.Jile may contain an arbitrary number of layer descriptors. A layer descriptor is 
the layer name in double quotes. followed by 8 integers. Each integer specifies 32 bits 
where ones are black and zeroes are white. Thus the 8 integers specify a 32 by 8 bit 
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stipple pattern. The integers may be in decimal. octal, or hex. Hex numbers start with 
'Ox'; octal numbers start with 'O'. The CIF syntax requires that layer names be made 
up of only uppercase letters and digits, and not longer than four characters. The fol
lowing is example of a layer description for poly-silicon: 

"NP" Ox08080808 Ox04040404 Ox02020202 Ox01010101 
Ox80808080 Ox40404040 Ox2020202.0 Ox l 0 l 0 l 0 I 0 

'·I 

-F font_jrle 
(Font) The -F option indicates which font you want for your text. The file must be in 
the directory '/usr/lib/vfont'. The default font is Roman 6 point. Obviously, this 
option is only useful if you have text on your plot. 

-0 filename 
(Output) After parsing the CIF files, store an equivalent but easy to parse CIF descrip
tion in the specified file. This option removes the include and array commands (see 
next section) and replaces them with equivalent standard CIF statements. The result
ing file is suitable for transmission to other facilities for fabrication. 

In the definition of CIF provisions were made for local extensions. All extension commands 
begin with a number. Part of the purpose of these extensions is to test what features would be 
suitable to include as part of the standard language. But it is important to realize that these 
extensions are not standard CIF and that many programs interpreting CIF do not recognize 
them. If you use these extensions it is advisable to create another CIF file using the -0 options 
described above before submitting your circuit for fabrication. The following is a list of exten
sions recognized by cifplot. 

01 filename; 
(Include) Read from the specified file as though it appeared in place of this command. 
Include files can be nested up to 6 deep. 

OA s m n dx dy; 
(Array) Repeat symbol s m times with dx spacing in the x-direction and n times with dy 
spacing in the y-direction. s. m, and n are unsigned integers. dx and dy are signed 
integers in CIF units. 

1 message; 
(Print) Print out the message on standard output when it is read. 

2 • texf transform ; 

2C • texf transform ; 
(Text on Plot) Text is placed on the plot at the position specified by the transformation. 
The allowed transformations are the same as the those allowed for the Call command. 
The transformation affects only the point at which the beginning of the text is to 
appear. The text is always plotted horizontally. thus the mirror and rotate transforma
tions are not really of much use. Normally text is placed above and to the right of the 
reference point. The 2C command centers the text about the reference point. 

9 name; 
(Name symbol) name is associated with the current symbol. 

94 name x y; 

94 name x y layer; 
(Name point) name is associated with the point (x. y). Any mask geometry crossing 
this point is also associated with name. If layer is present then just geometry crossing 
the point on that layer is associated with name. For plotting this command is similar to 
text on plot. When doing circuit extraction this command is used to give an explicit 
name to a node. Name must not have any spaces in it. and it should not be a number. 
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FILES 
/usr/lib/vdump 
/usr/lib/vfont/• 
/usr/lib/vpd 
/usr/tmp/cif • 

ALSO SEE 

UNIX Programmer's Manual CIFPLOT ( 1) 

A Guide to LSI Implementation by Hon and Sequin, Second Edition (Xerox PARC, 1980) for a 
description of CIF. 
Introduction to VLSI Systems by Mead and Conway (Addison-Wesley, 1980) 

AUTHOR 
Dan Fitzpatrick 

Bl'GS 
Output should be spooled. 
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NAME 
dear - clear terminal screen 

SYNOPSIS 
clear 

DESCRIPTION 

UNIX Programmer's Manual CLEAR ( 1) 

Clear clears your screen if this is possible. It looks in the environment for the terminal type 
and then in /etc/termcap to figure out how to clear the screen. 

FILES 
/etc/termcap terminal capability data base 

BUGS 
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NAME 
cmp - compare two files 

SYNOPSIS 
cmp [ -l 1 [ -s 1 filel fHe2 

DESCRIPTION 

UNIX Programmer's Manual CMP (1) 

The two files are compared. (If file 1 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: 

-l Prim the number (decimal) and the differing bytes (octal) for each diff ere:nce. 

-s Prim nothing for differing files~ return codes only. 

SEE ALSO 
diif(l), comrn(l) 

DIAGNOSTICS 
Exit code 0 is returned identical files, 1 for different files, and 2 for an inaccessible or miss· 
ing argument. 
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NAME 
col - filter reverse line feeds 

SYNOPSIS 
col [ -bfxl 

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 normally does not emit them on output. 
In.stead, 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 line feeds (ESC-9), but will still never contain either kind of reverse line 
motion. 

If the -b option is given, col assumes that the output device in use is not capable of backspac
ing. 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 printing time. If the - x option is given, 
this conversion is suppressed. 

AU control characters are removed from the input except space, backspace, tab, return, new
line, ESC (033) followed by one of 7, 8, 9, SI, SO, and VT (013). This last character is an 
alternate form of full reverse line feed, for compatibility with some other hardware conven
tions. AU other non-printing characters are ignored. 

SEE ALSO 
trotf(l), tbl(l), greek(l) 

BUGS 
Can't back up more than 128 lines. 
No more than 800 characters, including backspaces, on a line. 
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NAME 
colcrt - filter nroff output for CRT previewing 

SYNOPSIS 
cokrt [ - ] [ - 2 ] [ file . . . ] 

DESCRIPTION 
Colcrt provides virtual half-line and reverse line feed sequences for terminals without such 
capability, and on which overstriking is destructive. Half-line characters and underlining 
(changed to dashing ' - ') are placed on new lines in between the normal output lines. 

The optional - suppresses all underlining. It is especially useful for previewing al/boxed tables 
from tbl(l). 

The option -2 causes all half-lines to be printed, effectively double spacing the output. Nor
mally, a minimal space output format is used which will suppress empty lines. The program 
never suppresses two consecutive empty lines, however. The -2 option is useful for sending 
output to the line printer when the output contains superscripts and subscripts which would 
otherwise be invisible. 

A typical use of colcrt would be 

tbl exum2.n I nroff - ms I cokrt - I more 

SEE ALSO 
nroff /troff(l), col (l), more( 1), ul (1) 

AUTHOR 

BUGS 

William Joy 

Should fold underlines onto blanks even with the ' - ' option so that a true underline character 
would show; if we did this, however, coicrt wouldn't get rid of cu 'd underlining completely. 

Can't back up more than l 02 lines. 

General overstriking is lost; as a special case 'I' overstruck with ' - ' or underline becomes '+ '. 
Lines are trimmed to 132 characters. 

Some provision should be made for processing superscripts and subscripts in documents which 
are already double-spaced. 
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NAME 
colrm - remove columns from a file 

SYNOPSIS 
colrm [ startcol [ endcol ] ] 

DESCRIPTION 
Colrm removes selected columns from a file. Input is taken from standard input. Output is 
sent to standard output. 

If called with one parameter the columns of each line will be removed starting with the 
specified column. If called with two parameters the columns from the first column to the last 
column will be removed. 

Column numbering starts with column 1. 

SEE ALSO 
expand(l) 

AUTHOR 
Jeff' Schriebman 

BUGS 
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NAME 
comm - select or reject lines common to two sorted files 

SYNOPSIS 
comm [ - [ 123 1 ] file 1 file2 

DESCRIPTION 

COMM(l) 

Comm reads file} 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. 

S£E ALSO 
cmp (1), diff (1), uniq (1) 
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NAME 
compact, uncompact, ccat - compress and uncompress files, and cat them 

SYNOPSIS 
compact [ name ... ] 
uncompact ( name ... 
ccat [ file ... ] 

DESCRIPTION 
Compact compresses the named files using an adaptive Huffman code. If no file names are 
given, then the standard input is compacted to the standard output. Compact operates as an 
on-line algorithm. Each time a byte is read, it is encoded immediately according to the current 
prefix code. This code is an optimal Huffman code for the set of frequencies seen so far. It is 
unnecessary to prepend a decoding tree to the compressed file since the encoder and the 
decoder start in the same state and stay synchronized. Furthermore, compact and uncompact can 
operate as filters. In particular, 

... I compact I uncompact I ... 

operates as a (very slow) no-op. 

When an argument file is given, it is compacted and the resulting file is placed in file. C: file is 
unlinked. The first two bytes of the compacted file code the fact that the file is compacted. 
This code is used to prohibit recompaction. 

The amount of compression to be expected depends on the type of file being compressed. Typ
ical values of compression are: Text (38%), Pascal Source (43%), C Source (36%) and Binary 
(19%). These values are the percentages of file bytes reduced. 

Uncompact restores the original file from a file compressed by compact. If no file names are 
given, then the standard input is uncompacted to the standard output. 

Ccat cats the original file from a file compressed by compact, without uncompressing the file. 

RESTRICTION 

FILES 

The lasi segment of the filename must contain fewer than thirteen characters to allow space for 
the appended '.C'. 

•.c compacted file created by compact, removed by uncompact 

SEE ALSO 
Gallager, Robert G., "Variations on a Theme of Huffman", /.£.£.£. Transactions on Information 
Theory, vol. IT-24, no. 6, November 1978, pp. 668 • 674. 

AUTHOR 
Colin L. Mc Master 

Bt.:GS 
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cp - copy 

SYNOPSIS 
cp [ -i ] filel file2 

cp [ - i l file ... directory 

DESCRIPTION 

UNIX Programmer's Manual 

File] is copied onto file2. The mode and owner of file2 are preserved if it already existed; 
mode of the source fiie is used otherwise. 

(1} 

In the second form, one or more files are copied into the directory with their file-names. 

refuses to copy a file onto itself. 

If the - i is specified, cp will prompt the user with the name the file whenever the 
copy will cause an old file to be overwritten. An answer of 'y' will cause cp to continue. Any 
other answer will prevent it from overwriting the file. 

SEE ALSO 
), pr(l), mv(l) 
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NAME 
crypt - encode/decode 

SYNOPSIS 
crypt [ password ] 

DESCRIPTION 

FILES 

Crypt reads from the standard input and writes on the standard output. The password is a key 
that selects a particular transformation. If no password is given, crypt demands a key from the 
terminal and turns off printing while the key is being typed in. Crypt encrypts and decrypts with 
the same key: 

crypt key <clear >cypher 
crypt key <cypher I pr 

will print the clear. 

Files encrypted by crypt are compatible with those treated by the editor ed in encryption mode. 

The security of encrypted rues depends on three factors: the fundamental method must be hard 
to solve; direct search of the key space must be infeasible; 'sneak paths' by which keys or clear
text can become visible must be minimized. 

Crypt implements a one-rotor machine designed along the lines of the German Enigma, but 
with a 256-element rotor. Methods of attack on such machines are known, but not widely; 
moreover the amount of work required is likely to be large. 

The transformation of a key into the internal settings of the machine is deliberately designed to 
be expensive, i.e. to take a substantial fraction of a second to compute. However, if keys are 
restricted to (say) three lower-case letters, then encrypted files can be read by expending only a 
substantial fractioi1 of five minutes of machine time. 

Since the key is an argument to the crypt command, it is potentially visible to users executing 
ps(l) or a derivative. To minimize this possibility, crypt takes care to destroy any record of the 
key immediately upon entry. No doubt the choice of keys and key security are the most 
vulnerable aspect of crypt. 

/dev/tty for typed key 

SEE ALSO 

BUGS 

ed(l), makekey(8) 

There is no warranty of merchantability nor any warranty of fitness for a particular purpose nor 
any other warranty, either express or implied, as to the accuracy of the enclosed materials or as 
to their suitability for any particular purpose. Accordingly, Bell Telephone Laboratories 
assumes no responsibility for their use by the recipient. Further, Bell Laboratories assumes no 
obligation to furnish any assistance of any kind whatsoever, or to furnish any additional infor
mation or documentation. 
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NAME 
-a with syntax 

SYNOPSIS 
csh [ -ceflnstvVxX l ! arg ... ] 

DESCRIPTION 
Csh is a first implementation a command interpreter 
mechanism (see History S1.1bstih.1lio11s) facilities (see syntax. 

as to be able to use its job control users of csh must (and use the 
new Hy driver summarized in and fully described in uy(4). This new tty driver allows 
generation of interrupt characters the keyboard to tell jobs to stop. See 1) for details 
on options in the new Hy driver. 

An instance of csh begins by commands from the in the home 
the invoker. ff this is a login shell then it also executes commands from the 
H is typical for users on crt's to put command "say crt" in 
invoke tset{l) there. 

In the normal case, the shell will then begin reading commands from 
with '% '. Processing and the use of the 
mand scripts will be described later. 

shell then repeatedly 
broken into words. This sequence is command 

is read .and 
and then 

each command in the current !ine is executed. 

it executes commands from the file ' in users home 

Le:tic:d structure 

The shell splits input lines into words at blanks and tabs with the fo!!owing The 
characters '&' ·r ·~· '<' '>' '(' ')' form separate words. If doubled in , '< <' or 
'> >' these pairs form single words. These parser metacharacters may be made part of other 

or prevented their preceding them with '\'. A newline 
a '\' is equivalent to a blank. 

In addition enclosed in matched quotations, ,,, , "' or '~', a 
metacharacters in these including blanks and tabs, do not form separate words. 
quotations have semantics to be subsequently. Within of '" or m characters a 
newline preceded by a '\' a true newline character. 

When the shell's input is not a terminal, the character '#' introduces a comment which 
ues to the end of the input line. It is prevented this special meaning when by '\' and 
in quotations 

Commands 

\'lo"')' "''"t' and fi.!ln. 

A simple command is a sequence of the first of which specifies the command to be exe· 
cuted. A command or. a sequence of simple commands separated i' characters 
a pipeline. The output of each command in a pipeline is connected to the input the next 
Sequences of pipelines may be separated '; ', and are then executed A 
sequence of pipelines may be executed without waiting 
lowing it with an '&'. 

Any the above may be placed in '(' ')' to a simple command (which may be a com
ponent of a pipeline, etc.) It is also possible to separate pipelines with 1 r or as 
in the C language, that the second is to be executed only if the or succeeds respec
tively. (See Expressions.) 
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The shell associates a job with each pipeline. It keeps a table of current jobs, printed by the jobs 
command, and them small integer numbers. When a job is started asynchronously with 
'&', the shell prints a line which looks like: 

[1] 1234 

indicating that the jobs which was started asynchronously was job number l 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 AZ (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 and then 
eventually bring the back into the foreground with the foreground command Jg. A ·z takes 
effect immediately and is like an interrupt in that pending output and unread input are dis
carded when it is typed. There is another special key ~y which does not generate a STOP signal 
until a program 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 giving the command 
"stty tostop". If you set this tty option, then background jobs will stop when they try to pro
duce output 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 '% 1' 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 nor-
mally restart a exO) if there were only one suspended job whose name began 
with the . It is also to say '%?string' which specifies a job whose text con-

string, if there is only one such job. 

The shell maintains a of the current and previous jobs. In output pertaining to jobs, the 
current job is marked 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 when
ever 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. If, however, you set 
the shell variable notify, the shell will notify you immediately of changes of status in back
ground jobs. There is also a shell command notify which marks a single process so that its 
status changes will be reported. By default nof(fy marks the current process~ simply 
say a background job to mark it. 

When you try to leave the 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 immedi-

the shell will not warn you a second time, and the suspended jobs will be 
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Substitutions 

We now describe the various transformations the shell performs on the input in the order in 
which occur. 

History substitutions 

History words from previous command input as portions 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 special meaning; for convenience, a '!' is passed unchanged when it is followed by a 
blank, tab, newline, ' - ' or '('. (History substitutions also occur when an input line begins 
with T. This special abbreviation will be described later.) Any input line which contains his
tory 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 his~ 
tory list. The history substitutions reintroduce sequences words from saved commands 
into the input stream. size of which is controlled by the history variabie; the previous com~ 
mand is always retained, its value. Commands are numbered sequentially from l. 

For definiteness, consider the following 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 use 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 ·~ 11 ', relatively as 
in '!-2' (referring to the same event), by a prefix of a command word as in '~d' for event 12 
or '!wri' for event 9, or by a string contained in a word in the command as in '!?mic?' also 
ref erring to event 9. These forms, without further modification, simply reintroduce the words 
of the events, each separated blank. As a special case'!!' refers to the pre· 
vious thus'!!' alone is a redo. 

To seiei:t words 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 (usually com
mand) word being 0, the second word (first argument) being 1, etc. basic word designa
tors are: 

0 (command) word 
n n 'th argument 
i first argument, i.e. 'l' 
$ last argument 
% word marched by (immediately preceding) ? s? search 
x - y range of words 
-y abbreviates '0-y' 
.. abbreviates 'i -S', or nothing if only I word in event 
X"' abbreviates 'x -$' 
x- like 'x•' but omitting word'$' 
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The ':' separating the event specification from the word designator can be omitted if the argu
ment selector begins with a 'T', '$', '•' ·-·or'%'. After the optional word designator can be 
placed a sequence of modifiers, each preceded 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/11 r/ Substitute I for ,r 
t Remove all leading pathname components, leaving the tail. 
& Repeat the previous substitution. 
g Apply the change globally, prefixing the above, e.g. '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. 

The left hand side of substitutions are not regular expressions in the sense of the editors, but 
rather strings. Any character may be used as the delimiter in place of'/'~ a '\' quotes the del· 
imiter into the I and r strings. The character '&' in the right hand side is replaced by the text 
from the left. A '\' quotes '&' also. A null I uses the previous string either from a I or from a 
contextual scan strings in '!?s?'. The trailing delimiter in the substitution 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 specification, e.g. '!$'. In this case the 
reference is to the previous command unless a previous history reference occurred on the same 
line in \\'.hich case this form repeats the previous reference. Thus '!?foo?T !S' 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 'T'. This is equivalent to '!:st' providing a convenient shorthand for substitu· 
tions on the text of the previous line. Thus 'flbJlib' 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 characters which follow. Thus, after 'ls -Id ·paul' we might do '!{l}a' to 
do 'ls -Id ·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 sub• 
stitutions. 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 oO a single word; only in one special case 
(see Command Substitition 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 established, displayed and modified by the 
alias and una/ias commands. After a command line is scanned, it is parsed into distinct com
mands 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 replace 
the command and argument list. If no reference is made to the history list, then the argument 
list is left unchanged. 

1-51 
4th Berkeley Distribution 9/28/80 

---···--· 



CSH ( 1) UNIX Programmer's Manual 

Thus if the alias for ·1s' is -l' the command 'ls /usr' would map to 
ment list here being undisturbed. Similarly if the alias for 'lookup' was 
then would map to 'grep bill /etc/passwd'. 

(l) 

-I /usr', the argu
!T /etc/passwd' 

If an alias is found, 
cess begins again on 
text is the same as 
and cause an error. 

word of the input text is performed and the aliasing pro-
reformed input line. Looping is prevented if the first word the new 

old by flagging it to prevent further aliasing. are detected 

Note that the mechanism allows aliases to introduce parser meta.syntax. Thus we can 'alias 
print "pr\!• j 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 instance, the argv variable 
is an image of the shell's argument list, and words of this variable's value are referred to in 
special ways. 

The values of variables may be displayed and changed by using the set and unset commands. Of 
the variables ref erred 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 
c1u1ses command input to be echoed. The setting of this variable results from the -v com
mand line option. 

Other operations treat variables numerically. The '@' command permits calculations 
to be performed and the result assigned to a variable. Variable values are, however, always 
represented as (zero or more) strings. For the purposes of numeric operations. the null string 
is considered to be zero, and the second and subsequent words of multiword values are ignored. 

After the input line is aliased and parsed, and before each command is executed, variable sub
stitution is performed keyed by '$' characters. This expansion can be prevented by preceding 
the '$' with a '\' except within ""s where it always occurs, and within where it never 
occurs. Strings quoted by ••• are interpreted later (see Command substitution below) so '$' sub
stitution does not occur there until later, if at all. A '$' is passed unchanged if followed 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 i:n '"' or given the •:q' modifier the results of variable may eventU·· 
ally be command and filename substituted. Within '"' a variable whose value consists of multi
ple words expands to a (portion of) a single word, with the words 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 later command or 
filename substitution. 

The following metasequem::es are provided for introducing variable values into the shell input 
Except as noted, it is an error to ref ere nee 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 fo!Jowing characters which would otherwise be part of it. Shel! 
variables have names consisting of up to 20 letters and digits starting with a ietter. 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 
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(but : modifiers and the other forms given below are not available in this case). 

$name [selector] 
$(name {selector] l 

CSH ( 1) 

May be used to select only some of the words from the value of name. The selector is 
subjected to '$' substitution and may consist of a single number or two numbers separated 
by a ' - '. The first word of a variables value is numbered 'l '. If the first number of a 
range is omitted it defaults to 'l '. If 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 omitted or in range. 

$#name 
S{#name} 

Gives the number of words in the variable. This is useful for later use in a '{selector]'. 

so 
Substitutes the name of the file from which command input is being read. An error 
occurs if the name is not known. 

Sn umber 
${number} 

Equivalent to 'Sargv[numberl'. 

$• 
Equivalent to 'Sargv[•J'. 

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 modifiers must appear 
within the braces. The current implementation allows only one ':' modifier on e.ach •s• 
expansion. 

The following substitutions may not be modified with ':' modifiers. 

S?name 
$(?name} 

Substitutes the string '1' if name is set, 'O' if it is not. 

S?O 
Substitutes '1' if the current input filename is know, 'O' if it is not. 

SS 
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 substitution, 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 occurs very 
late, after input-output redirection is performed, and in a child of the main shell. 

Command substitution 

Command substitution is indicated by a command enclosed in '". The output from such a 
co111mand 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; blanks and tabs are preserved. 
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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 is given then 
change to the home directory of the user. 
If name is not found as a subdirectory of the current directory (and does not begin with 
'I', './' or ' . ./'), then each component of the variable cdpath is 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: 

dirs 

Labels the default case in a switch statement. The default should come after all case 
labels. 

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 ter
minated with a newline unless the - n option is specified. 

else 
end 
end if 
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 parsing occurs before these substitutions. See tser(l) for an 
example of using eval. 

exec command 
The specified command is executed in place of the current shell. 

exit 
exit(expr) 

The shell exits either with the value of the status variable (first form) or with the value of 
the specified expr (second form). 

fg 
rg %job ... 

Brings the current or specified jobs into the foreground, continuing them if they were 
stopped. 
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foreach name (wordlist) 

end 
The variable name is successively set to each member of wordhst and the sequence of 
commands between this command 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 a11d the buil
tin command break to terminate it prematurely. When this command is read from the 
terminal, the loop is read up once prompting with '?' before any statements in the loop 
are executed. 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 recognized 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 yield 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 component 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 reverses the order of printout to be most recent first rather than oldest 
first. 

if (expr) command 
If the specified expression evaluates true, then the single command with arguments is exe
cuted. 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 com
mand list, or a parenthesized command list. Input/output redirection occurs even if expr 
is false, when command is not executed (this is a bug). 

if (expr) then 

~se if (expr2) then 

else 

end if 

jobs 

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 endifis needed. The else part is likewise optional. (The words 
else and endif must appear at the beginning of input lines; the i/must appear alone on its 
input line or after an else.) 
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jobs -1 
Lists the active jobs; given the -1 options lists process id's in addition. to the normal 
information. 

kill 9/ojob 
kill -sig %job ... 
kill pid 
kill - sig pid ... 
kill -I 

limit 

Sends either the TERM (terminate) signal or the specified signal to the specified jobs or 
processes. Signals are either given by number or by names (as given in 
/usr/includelsignal.h, stripped of the prefix "SIG"). The signal names are listed by "kill 
-I". 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 process will 
be sent a CONT (continue) signal as well. 

limit resource 
limit resource maximum-use 

Limits the consumption by the current process and each process it creates to not individu
ally exceed maximum-use on the specified resource. If no 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 process), 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 pro
gram 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 cpurime the default scale is 'k' or 'kilobytes' (1024 
bytes); a scale factor of 'm' or 'megabytes' may also be used. For cputime the default 
scaling is '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, unambiguous 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(l). 

logout 
Terminate a login shell. Especially useful if ignoreeof is set. 

newgrp 

nice 

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 +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 
super-user may specify negative niceness by using 'nice -number .. .'. Command is 
always executed in a sub-shell, and the restrictions place on commands in simple if state
ments apply. 
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4th 

set name- (word list) 
the command 

set.s name to 
fourth 

all shell variables. Variables which 
w;;~"'"'"·"' word list. The second 

the single word. The 

sets name to the list 
command and filename ""'"'"""''"' 

must already 
all cases the value is 

These 
any setting occurs. 

setenv name value 
Sets the value environment variable name to be value, a single string. The most com-
monly used variable and PA TH are automatically imported 
to and exported from the csh variables user, term, and · there is no need to use serenv 
for these. 

shift 
shift variable 

The mernber.s argv are to the It is an error for argv not 
less than one word as value. The second form performs the same 

variable. 

source name 

stop 
stop 

shell reads commands 
nested too 
level terminates all nested 
placed on the list 

the current or 

suspend 

name. 
nm out 

which is in the 

may be if they are 
An error in a source at any 
source commands is never 

much as if it had been sent a stop signal with ~z. Causes the shell to stop in 
is most often used to shells started suO). 

switch 
case strl: 

breaksw 

default: 

breaksw 

time 
time command. 

With no a summary 

against the string which is first command 
mern.characters ' .. ', '?' 'm.:i.y be used in. the case 

time 

the labels match a 'default' label is 
label. Each case label and the default 
command breaksw causes execution to 

case labels and default labels 
execution continues after the endsw. 

shell and its is printed. If 
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must already exist. 

The operators '• - ', '+ - ', etc are available as irt C. The space separating the name from 
the assignment operator is optional. Spaces are, however, mandatory in separating com
ponents of expr which would otherwise be single words. 

Special postfix '+ +' and ' - - ' operators increment and decrement name respectively, 
i.e.'@ i++'. 

Pre-defined and environment nrlables 

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 user, TERM into term, and 
HOME into home, and copies these back into the environment whenever the normal shell vari
ables 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 netO) would not see the definition.) 

aqv 

cdpatb 

cwd 
echo 

histchars 

history 

home 

lanoreeof 

mail 

Set to the arguments to the shell, it is from this variable that positional param
eters are substituted, i.e. '$1' is replaced by '$argv [l ]', etc. 

Gives a list of alternate directories searched to find subdirectories in chdir com
mands. 

The full pathname of the current directory. 

Set when the - x command line option is given. Causes each command and 
its arguments to be echoed just before it is executed. For non-builtin com
mands all expansions occur before echoing. Builtin commands are echoed 
before command and filename substitution, since these substitutions are then 
done selectively. 

Can be given a string value to change the characters used in history substitu
tion. The first character of its value is used as the history substitution charac
ter, replacing the default character !. The second character of its value replaces 
the character t in quick substitutions. 

Can be given a numeric value to control the size of the history list. Any com· 
mand which has been referenced in this many events will not be discarded. 
Too large values of history may run the shell out of memory. The last exe
cuted command is always saved on the history list. 

The home directory of the invoker, initialized 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 
checking interval, in seconds, than the default, which is 10 minutes. 

If multiple mail files are specified, then the shell says 'New mail in name' 
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when there is the file name. 

As described in 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 is inhibited. This is most useful in shell scripts 
which are not dealing filenames, or after a list of filenames has been 
obtained and e~pansions are not desirable. 

If set, it is not an error a filename expansion to not match any existing 
files~ rather the primitive pattern is returned. It is still an error for the primi-
tive pattern to malformed, i.e. [' still gives an error. 

If set, the shell notifies asynchronously of job completions. The default is t..> 

rather present job completions just before printing a prompt. 

Each word of the path variable specifies a directory in which commands are to 
be for execution. A null word specifies the current directory. If there 
is no path variable then ::inly full names will execute. The usual search 
path is '.', '/bin' and '/usr/bin', but this may vary system to system. For 
the super~user default search path is '/etc', '/bin' and . A shell 
which is neither the - c nor the - t option will normally hash the con· 
tents of the in the path variable after reading .cshrc, and each time 
the path variable is reset If new commands are added to these directories 
while the shell is active, it may be necessary to give the rehash or the com· 
mands may noi be found. 

The string which is printed before each command is read an interactive 
terminal input If a '!' appears the string it be replaced by the current 
event number unless a preceding is given. Default is ' 0,tJ ' or the 
supeMJser. 

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 la.st command. If it terminated abnormally, then 
0200 is added to the status. Builtin commands which fail return exit status 'l ', 
all other builtin commands set status •o'. 
Controls automatic timing of commands. If set, then any command which 
takes more than this many cpu seconds will cause a line giving user, system, 
and real times a utilization percentage which is the ratio of user plus sys~ 
tern times to real time to be printed when it terminates. 

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 a builtin command the .shell attempts to 
execute the command via exed2). 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 - r 
argument, and in any case for each directory component of path which does not begin with a 
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'/', 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 'cd ; 
pwd' leaves you in the home directory. Parenthesized commands are most often used to 
prevent chdir from affecting the current shell. 

If the file has execute permissions but is not an executable binary to the system, then it is 
assumed to be a file containing shell commands an a new shell is spawned to read it. 

If 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. 

Argument list processing 

If argument 0 to the shell is ' - ' then this is a login shell. The flag arguments are interpreted 
as follows: 

-c Commands are read from the (single) following argument which must be present. Any 
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 termi· 
nals. 

- 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 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 input is echoed after 
history substitution. 

- x the echo variable to be set, so that commands are echoed immediately before exe-
cution. 

- V Causes the verbose variable to be set even before '.cshrc' is executed. 

- X Is to - x as -· V is to - v. 
After 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 of commands to be executed. 
The shell oper.s this file, and saves its name for possible resubstitution by '$0'. Since many 
systems use e1 ther the standard version 6 or version 7 shells whose shell scripts are not com pa· 

execute a she!! if the first character of a sciipt 
does not start with a comment. Remaining arguments initialize the 
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Sisnai handHna 

The shell normally ignores quit signals. Jobs running detached (either by '&' or the bg or •t. ..• 
A commands) are immune to signals generated from the keyboard, including hangups. Other 
signals have the values which the shell from parent The shells handling of inter· 
rupts and terminate signals in sheU scripts cm be controlled onintr. Login shells catch the 
terminate signal; otherwise signal is passed on to children from the state in the shell's 
parent. In no case are iruerrupts allowed when a login shell is reading the file '.logout'. 

AUTHOR 

FILES 

William Joy. lob control attd directory stack features first implemented by J.E. Kulp of 
U.A.S.A, Laxenburg. Austria, with different syntax than that used now. 

-1.cshrc 
*/.login 
-/.logout 
/bin/sh 
/tmp/Sh" 
I etc/ passwd 

Read at beginning of execution each shell. 
Read login sheU, after '.cshrc' at login. 
Read by login shell, at logout 
Standard shell, for shell scripts not starting with a '#'. 
Temporary file for'<<'. 
Source of home directories for ·-name'. 

LIMITATIONS 
Words can be no than characters. The system limits argument lists to 10240 char· 
acters. The number of arguments to a command which involves filename expansion is limited 
to l/6'th the number of characters allowed in :m argument list. Command substitutions may 
substitute no more characters are allowed in an argument list. To detect looping, the shell 
restricts the number of alias on a single line to 20. 

SEE ALSO 

BUGS 

shO), newcshO), access(2}, exed2), fork(2), kil!pg(2), pipe(2), sigsys(2), umask (2), 
vlimit(2), wait(2), jobs(3), sigset(3), uy(4), a.out(5), environ(5), 'An introduction to the C 
shell' 

When a command is restarted from a stop, the shell prints the directory it started in if this is 
different from the current can be misleading (i.e. wrong) as the job may have 
changed directories internally. 

Shell builtin functions a.re not stoppable/restartable. Command sequences of the form 'a ; b ; 
c' are also not handled gracefully when stopping is attempted. If you suspend 'b', the shell will 
then immediately execute 'c'. This is especially noticeable if this expansion results from an 
alias. It suffices to place the sequence of commands in O's to force it to a subshell, i.e. '( a ; b 
~ c )'. 

Control over tty output after processes are started is primitive~ perhaps this will inspire some
one to work on a good virtual terminal interface. In a virtual terminai interface much more 
interesting things could be done with output controL 

Alia$ substitution is most often used to clumsily simulate shell procedures; shell procedures 
sho1.1ld be provided rather tho:m aliases. 

Commands within loops, prompted by '?', are not placed in the history list. Control struc· 
ture should 'be parsed rather than being recognized as built-in commands. This would allow 
control commands to be placed anywhere, to be combined with ·r. and to be used with'&' and 
';' metasyntax. 

It should be possible to use the ':' modifiers on the output of command substitutions. All and 
more than one ':'modifier should be allowed on '$'substitutions. 
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NAME 
ctaas - create a tags file 

SYNOPSIS 
cta1s [ -a 1 [ _.,. 1 [ -w 1 [ -x 1 name ... 

DESCRIPTION 

FILES 

C1ags makes a tags file for ex(t) from the specified c. Pascal and Fortran sources. A tags file 
gives the locations of specified objects Cin this case functions) in a group of files. Each line of 
the tags file contains the function name, the file in which it is defined, and a scanning pattern 
used to find the function definition. These are given in separate fields on the line, separated by 
blanks or tabs. Using the 1ags file, ex can quickly find these function definitions. 

If the - x Oag is given, c1ags produces a list of function names, the line 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 -Y Oag is given, an index of the form expected by vgrind(l) is produced on the standard 
output. This listing contains the function name. file name, and page number (assuming 64 line 
pases). Since the output will be soned into lexicographic order. it may be desired to run the 
output throuah sort -f. Sample use: 

ctags -v files I sort -f > index 
vannd -x index 

Files whose name ends in .c or .b are assumed to be C source files and are searched for C rou· 
tine and macro definitions. Others are first examined to see if they contain any Pascal or For· 
tran routine definitions; if not, they are processed aaain looking for C definitions. 

Other options are: 

- w suppressing warning diagnostics. 

- a causing the specified files to be updated in tags. that is, all re(erences to them are deleted, 
and the new 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.) 

The tag m11in is treated specially in C programs. The tag formed is created by prepending M to 
the name· of the file. with a trailing .c removed. if any, and leading pathname components also 
removed. This makes use of ctags practical in directories with more than one program. 

tags 

SEE ALSO 

output tags file 

ex (1 ) • vi (1 ) 

AUTHOR 

BUGS 

Ken Arnold; FORTRAN added by Jim Kleckner; Bill Joy added Pascal and - x, replacing c:cref 

Recognition of functions, subroutines and procedures for FORTRAN and Pascal is done is a 
very simpleminded way. No attempt is made to deal with block structure~ if you have two Pas· 
cal procedures in different blocks with the same name you lose. 

The method of decidin& whether to look for C or Pascal and FORTRAN functions is a hack. 
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NAME 
cu - call UNIX 

SYNOPSIS 
c11 telno [ - t ] ( - n [ - s speed 1 [ - a acu ] ( - I line ] [ - b ] 

DESCRIPTION 
Cu calls up another UNIX system, a terminal, or possibly a non-UNIX system. It manages an 
interactive conversation with possible transfers of text files. Te/no is the telephone number, 
with minus signs at appropriate places for delays. The - t flag is used to dial out to a terminal. 
Speer/gives the transmission speed (110, 134, ISO, 300, 1200)~ 300 is the default value. 

The - 1 and -1 values may be used to specify pathnames for the ACU and communications 
line devices. They can be used to override the fallowing built-in choices: 

-a /dev/cuaO -1 /dev/culO 

The - n option, where n is a single digit, changes the last character of the ACU and communi
cations line to n. It is an abbreviation for -a /deY/tuan -I /dn/culn. 

After making the connection, cu 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 sys
tem and passes most data to the standard output. Lines beginning with ·-· have special mean· 
ings. 

The sendprocess interprets the following: 

terminate the conversation. 
terminate the conversation 

-<file 

. , 
·!cmd ... 

·Scmd ... 

"'%take from [to} 

"'%put from {to} 

-. 

send the contents of file to the remote system. as though typed at the ter
minal. 

suspend the cu process. Note that the control-Z must be followed by .a 
newline. 

sends a b~k. 

invoke an Interactive shell on the local system . 

run the command on the local system (via sh -c). 

run the command locally and send its output to the remote system. 

copy file 'from' <on the remote system) to file 'to' on the local system. If 
'lO' is omitted, the 'from' name is used both places. 

copy file 'from' <on local system) to file 'to' on remote system. If 'to' is 
omitted, the 'from• name is used both places. 

during an output diversion, this toggles whether the operation of cu will be 
silent, i.e., whether information received from the foreign system will be 
written to the standard output. This allows a ''progress report" during long 
transfers. 

send the line ·- ... '. 

Both the SHI/and receiW! processes handles output diversions of the following form: 

->[>][:)file 
zero or more lines to be written to file 
-> 
Jn any case, output is diverted (or appended, if '> >' used) to the file. If ':' is used, the diver
sion 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 outpuL The trailing ·->' terminates the diversion. 
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FILES 

The use of -'!tput 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 sys
tem. Backslashes are inserted at appropriate places. 

The use of -'I.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. 

Finally, the -b flag specifies that nulls are to be turned into breaks. This allows the break key 
(and also control-shift-@) to send a break. 

/dev/cuaO 
/dev/cu!O 
/dev/null 
/usr/spool/uucp/LCK .. cu[al] [Q. 7) 

SEE ALSO 
rv(4), tty(4) 

DIAGNOSTICS 
Exit code is zero for normal exit, nonzero (various values) otherwise. 

BUGS 
Only maiJ(l) uses syntax anything like the syntax of cu . 
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date - print and set the date 

SYNOPSIS 
date [ yymmddhhmm [ .ss ] ] 

DESCRIPTION 

j 
/ 

I 

FILES 

If no argument is given, the current date and time are printed. If an argument is given, the 
current date is set. Y.Y 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. 

/usr/adm/wtmp to record time-setting 

SEE ALSO 
utmp(S) 

DIAGNOSTICS 

BUGS 

'No permission' if you aren't the super-user and you try to change the date; 'bad conversion' if 
the date set is syntactically incorrect. 

The system attempts to keep the date in a format closely compatible with VMS. VMS, how
ever, uses local time (rather than GMT) and does not understand daylight savings time. Thus 
if you use both UNIX and VMS, VMS will be running on GMT. 
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NAME 
de - calculator 

SYNOPSIS 

DESCRIPTION 

number 
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x 

on the stack. A number is an unbroken string of the 
to a number. Numbers 
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with zern value. If the is 
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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 a.re printed on output, and maintained during multiplica
tion, division, and exponentiation. The interaction of scale factor, input base, and out
put 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 (usually the terminal) and executed. 

are used by be for array operations. 

An example which prints the first ten values of n! is 

Ual +dsa*plalO>yJsy 
Osal 
lyx 

SEE ALSO 
bc(l), which is a preprocessor for de providing infix notation and a C-like syntax which imple
ments functions and reasonable control structures for programs. 

DIAGNOSTICS 
'x is unimplemented' where x is an octal number. 
'stack empty' for not enough elements on the stack to do what was asked. 
'Out of space' when the free list is exhausted (too many digits). 
'Out of headers' for too many numbers being kept around. 
'Out of pushdown' for too many items on the stack. 
'Nesting Depth' for too many levels of nested execution. 
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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 stan
dard input and output are used by default. The input and output block size may be specified to 
take advantage of raw physical 1/0. 

option 
if
of-
ibs-n 
obs-n 

values 
input file name; standard input is default 
output file name; standard output is default 
input block size n bytes (default 512) 
output block size (default 512) 

bs-n set both input and output block size, superseding ibs and obs; also, if no 
conversion is specified, it is particularly efficient since no copy need be done 

cbs-n conversion buffer size 
skip- n skip n input records before starting copy 
files- n skip n input files before starting copy 
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 
block convert variable length records to fixed length 
unblock convert fixed length records to variable length 
lease 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 
... , ... 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, unblock, elxdic, ibm, or block conversion is specified. In the first two 
cases, cbs characters are placed into the conversion buff er, any specified character mapping is 
done, trailing blanks trimmed and new-line added before sending the line to the output. In the 
latter three cases, characters are read into the conversion buffer, 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. 

For example, to read an EBCDIC tape blocked ten 80-byte EBCDIC card images per record into 
the ASCII file x: 

dd if-/dev/rmtO of-x ibs-800 cbs-80 conv-ascii,lcase 

Note the use of raw magtape. Dd is especially suited to 1/0 on the raw physical devices because 
it allows reading and writing in arbitrary record sizes. 

SEE ALSO 
cp(l). tr(l) 
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DIAGNOSTICS 

BUGS 

f +p records in(out): numbers of full and partial records read(written) 

The ASCII/EBCDIC conversion tables are taken from the 256 character standard in the CACM 
Nov, 1968. The 'ibm' conversion, while less blessed as a standard, corresponds better to cer
tain IBM print train conventions. There is no universal solution. 
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NAME 
deroff - remove nroff, troff, tbl and eqn constructs 

SYNOPSIS 
deroff [ - w ] file ... 

DESCRIPTION 
Derojfreads each file in sequence and removes all nroff and troff command lines, backslash con
structions, macro definitions, eqn constructs (between '.EQ' and •.EN' lines or between delim
iters), and table descriptions and writes the remainder on the standard output. Derojf follows 
chains of included files ('.so' and '.nx' commands); if a file has already been included, a '.so' is 
ignored and a '.nx' terminates execution. If no input file is given, deroff reads from the stan
dard input file. 

If the -w flag is given, the output is a word list, one 'word' (string of letters, digits, and apos
trophes, beginning 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 

BUGS 

troff(l), eqn(l), tbl(l) 

Derojf 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 
elf [ -i ] [ -I ] [ filesystem ... ] [ file ... ] 

DESCRIPTION 

FILES 

DJ prints out the number of free blocks available on the specified filesystem, e.g. "/dev /rp()a", 
or on the filesystem in which the specified file. e.g. "$HOt>.fE" in contained. If no file system 
is specified, the free space on an of the normally mounted file systems is printed. 

The reported numbers are in file system block: units; currently each filesystem block is 1024 
bytes long, twice the size of the blocks reported by du(l) or /s(l) with the -s option. 

Other options are: 

-i Report also the number of inodes which are used and free. 

- I examines also the free list, double checking that the summary number in the filesystem 
superblod:: is correct. 

/etc/fstab list of normally mounted filesystems 

SEE ALSO 
fstab(5), icheck(8), quot(8) 
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NAME 
diction,explain - print wordy sentences; thesaurus for diction 

SYNOPSIS 
diction [ -ml] [ -mm] [ -n] ~ ·-f pfile] file ... 
explain 

DESCRIPTION 
Diction finds all sentences in a document that contain phrases from a data base of bad or wordy 
diction. Each phrase is bracketed with [ ]. Because diction runs derojf before looking at the 
text, formatting header files should be included as part of the input. The default macro package 
- ms may be overridden with the flag - mm. The flag - ml which causes deroff to skip lists. 
should be used if the document contains many lists of non-sentences. The user may supply 
her/his own pattern file to be used in addition to the default file with -f pfile. If the flag -n is 
also supplied the default file will be suppressed. 

Explain is an interactive thesaurus for the phrases found by diction. 

SEE ALSO 
deroff(l) 

BUGS 
Use of non-standard formatting macros may cause incorrect sentence breaks. In particular, dic
tion doesn't grok - me. 
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NAM! 
and 

SYNOPSIS 
dut' [ -il [ -rl [ -s] [ -
dlff[-cefbll-bl 1 
dill' [ -D.suing] [-bl 

J)ESCJUPTION 
If both 
runs 
files 
Usted. 

-I 

-r 

are 
regular file 

differ. common 
Options when comparing 

lon1 
ditf erences are 

-s causes 
-Suanne 

starts a tlir, .. r•t.nnr 

] { -b] dir2 

the contents the directories by name, and then 
(described below) on text files which are different. Binary 

and files which appear only one directory are 
""'",,..,,., .. ., are: 

text file diff is piped through pr( l) to paginate it, other 
and summarized after an text file are reported. 

to common subdirectories encournered. 

which are the same, which are otherwise not mentioned. 

middle beginning with file name. 

When run on regular and when comparing text files which di.ff er during directory com
parison, d(fftells what lines must be c:hanaed in the to bring them into agreement. Except 
in rare circumstances, di/ffinds a smallest sufficient set of differences. If neither filel nor 
file] is a then either may which case the standard input is used. 
If /II.el is a then a file in that whose file-name is the same as the file-name 
of fiit!l is used vice versa). 

There are several options 
forms: 

nl a nJ,n4 
nJ,n)d 
nl,nlc nJ,n4 

output format~ the default 01.uput format contains lines of these 

These lines resemble ed commands to conve11 f1lel into file]. The ru.1mbers after the letters 
pertafr1 to In by exchanging for 'd' reading backward one may ascertain 
equally how to convert into As ed. identical pairs where nl - n] or 113 ... n4 are 
abbreviated as a m.1moor. 

Following each these lines come an the lines that are in the first tlagged by ' < ', 
then aU the in the second fl.aged by '> '. 
Except for -
exclusive: 

with my of the others, the following options are mutually 

-e producing a script a, c and d commands for the editor wm recreate file] 
from In connection with -e. the foUowing shell pro;ram may help maintain 
multiple versions Only an ancestral ft!e {Sl) and a chain of version-to-
version made by a'iff need be on hand. A 'latest version' appears 
on the standard output. 

(shift; at S•; echo ·1,Sp') I - $1 

Extra commands are to the output when co~nparins directories with - e, so 
that tbe is a mn) script converting text files which are common to me two 
directories from state in du 1 to their state in 

-f produces a script similar to Uut of -e. not useful with ed., and in the opposite order. 
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FILES 

-c produces a diff with lines of context. The default is to present 3 lines of context and 
may be changed, e.g to 10, by -dO. With -c the output format is modified slightly: 
the output beginning with identification of the files involved and their creation dates 
and then each change is separated by a line with a dozen •'s. The lines removed 
from fiJel are marked with'-'; those added to file2 are marked'+'. Lines which are 
changed from one file to the other are marked in both files with '!'. 

- b 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. 

-Dstting 
causes diffto create a merged version of file I and file} on the standard output, with C 
preprocessor controls included so that a compilation of the result without defining 
string is equivalent to compiling filel, while defining string will yield fiJe2. 

- b causes trailing blanks (spaces and tabs) to be ignored, and other strings of blanks to 
compare equal. 

/tmp/d????? 
/usr/lib/diffh for -h 
/usr/bin/pr 

SEE ALSO 
cmp(l), cdl), comm(l), ed(l), diff3(1) 

DIAGNOSTICS 

BUGS 

Exit status is 0 for no differences, l for some, 2 for trouble. 

Editing scripts produced under the - e or -f option are naive about creating lines consisting of 
a single • .'. 

When comparing directories with the - b option specified, diff first compares the files ala cmp, 
and then decides to run the di.ff algorithm if they are not equal. This may cause a small amount 
of spurious output if the files then turn out to be identical because the ORiy differences are 
insignificant blank string differences. 
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NAME 
diff3 - 3-way differential file comparison 

SYNOPSIS 
dUD [ -e:d J filel file2 file3 

DESCRIPTION 

FILES 

DijfJ compares three versions of a file, and publishes disagreeing ranges of text flagged with 
these codes: 

----2 ----3 

all tr...ree files differ 

.fiiel is different 

.file2 is different. 

file] is different 

The type of change suffered in converting a given range of a given file to some other is indi
cated 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. 

I: nl • n2 c Text is to be changed in the range line nl to line 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 identical, the contents of the lower-numbered file is suppressed. 

Under the -e option, diffJ publishes a script for the editor ed that will incorporate into file! all 
changes between file2 and jile3, i.e. the changes that norms.Hy would be flagged - - .... - and 
----3. Option -x (-3) produces a script to incorporate only changes flagged ---
<----3). The following command will apply the resulting script to 'filel'. 

<cat script; echo 'l,Sp') I ed - fiiel 

/tmp/d3????? 
/usr /lib/diff3 

SEE ALSO 

BUGS 

diff (l) 

Text lines that consist of a single '.' will def eat -e. 
Files longer than 64K bytes won't work. 

7th Edition 
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NAME 
du - summarize disk usage 

SYNOPSIS 
du [ - s ] [ - a ] [ name ... l 

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 generated 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. 

SEE ALSO 
df(l), quot(8) 

BUGS 
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 
echo - echo arguments 

SYNOPSIS 
echo [ - n ] [ arg ] ... 

DESCRIPTION 

ill'.11X Programmer's Manual ECHO(l) 

Echo writes its arguments separated by blanks and terminated by a newline on the standard out
put. 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 ... l >&2'. 
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NAME 
ed - text editor 

SYNOPSIS 
ed [ - 1 [ - p [prompt] ] [ - u ] [ - x ] [ 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. If -p is present, ed prompts for 
commands with •• ' (or prompt if given.) If -u is present, all lower case text in the buffer is 
converted to upper case. If -x is present, an x command is simulated first to handle an 
encrypted file. The optional - suppresses the printing of explanatory output and should be 
used when the standard input is an editor script. 

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 tem
porary file called the buffer. 

Commands to ed have a simple and regular structure: zero or more addresses followed by a sin
gle character command, possibly followed by parameters to the command. These addresses 
specify one or more lines in the buff er. 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 collected. 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 regular expression specifies a set of 
strings of characters. 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 character but newline. 

1. Any character except a special character matches itself. Special characters are the regu-
lar expression delimiter plus \ [. and sometimes A • S. 

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 [As]) matches any character in (or not in) s. In 
s, \ has no special meaning, and ] may only appear as the first letter. A substring a-b. 
with a and b in ascending ASCII order, stands for the inclusive range of ASCII charac
ters. 

5. A regular expression of form 1-4 followed by • matches a sequence of 0 or more 
matches of the regular expression. 

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 regular expres
sion beginning with the nth \ ( matched. 

8. A regular expression of form 1-8, x, followed by a regular 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 pos
sible while still permitting a y match. 

9. A regular expression of form 1-8 preceded by A (or followed 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. 
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11. An empty regular expression stands for a copy of the last regular expression encoun-
tered. 

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 use 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 edit is necessary to know that at any time there is a current line. 
Generally speaking, the current Hne is the last line affected by a command; however, the exact 
effect on the current line is discussed under the description of the command. Addresses are 
constructed as follows. 

I. The character '.' addresses the current line. 

2. The character '$' addresses the last line 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 lower-case letter. 
Lines are marked with the k command described below. 

S. A regular expression enclosed in slashes 'I' addresses the line found by searching for
ward 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 regular expression enclosed in queries '?' addresses the line found by searching back
ward 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 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. • -S' is understood to mean '. - 5'. 

9. If an address ends with '+' or ' - ', then 1 is added (resp. subtracted). As a conse
quence of this rule and rule 8, the address ' - ' refers to the line before the current line. 
Moreover, trailing • +' and ' - ' characters have cumulative effect, so ' - - ' refers to 
the current line less 2. 

10. To maintain compatibility with earlier versions of the editor, the character 'A' 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. 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 ';'. In this case the current line '.' is set to the previous address before the 
next address is interpreted. This feature can be used to determine the starting line for forward 
and backward searches ('/', '?'). The second address of any two-address sequence must 
correspond to a line following the line corresponding to the first address. The special form '%' 
is an abbreviation for the address pair '1,$'. 

In the following list of ed commanqs, the default addresses are shown in parentheses. The 
parentheses are not pan of the address, but are used to show that the given addresses are the 
default. 
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As mentioned, it is generally illegal for more than one command 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. Commands may also be suffixed by 'n', 
meaning the output of the command is to be line numbered. These suffixes may be combined 
in any order. 

(.)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 'O' 
is legal for this command; text is placed at the beginning of the buffer. 

( ••• ) 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 preced· 
ing the deleted lines. 

(. •• ) d 
The delete command deletes the addressed lines from the buffer. The line originally after 
the last 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 buff er 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 subse· 
quent 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 diagnostic results when no w has been 
given since the last buff er alteration. 

f filename 
The filename command prints the currently remembered file name. If 'filename' is given, 
the currently remembered file name is changed to 'filename'. 

(1,$) sf regular expression/command list 
In the global command, the first step is to mark every line which matches the given regu
lar expression. Then for every such line, the given command list is executed with '. • ini
tially 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 permitted; the '.' ter· 
minating 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 line. •.' is left at the last line 
input, or, if there were none, at the line before the addressed line. This command differs 
from the a command only in the placement of the text. 

(., .+l}j 
This command joins the addressed lines into a single line; intermediate newlines simply 
disappear. •.' is left at the resulting line. 
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(.) 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. 

(".) l 
The list command prints the addressed lines in an unambiguous way: non-graphic charac
ters are printed in two-digit octal, and long lines are folded. The I command may be 
placed on the same li9e 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. 

(.'.) n 
The number command prints the addressed lines with line numbers and a tab at the left. 

(.,.)p 
The print command prints the addressed lines. '.' is left at the last line printed. The p 
command may be placed on the same line after any non-i/o command. 

(.,.)P 
This command is a synonym for p. 

q The quit command causes ed to exit. No automatic write of a file is done. 

Q This command is the same as q, except that no diagnostic results when no w has been 
given since the last buff er alteration. 

($) r filename 
The read command reads in the given file after the addressed line. If no file name is 
given, the remembered file name, if any, is used (see e and /commands). 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 characters read is typed. '.' is left at the last line read in from the file. 

( • , • ) s/regular expression/replacement/ or, 
( . , • ) s/regular expression/replacement/g 

The substitute command searches each addressed line for an occurrence of the specified 
reaular 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 &Iobal indicator does not appear, only the first occurrence of the 
matched strin& is replaced It is an error for the substitution to fail on all addressed lines. 
Any punctuation character may be used instead of 'I' to delimit the regular expression 
and the replacement. •.' is left at the last line substituted. 

An ampersand '&' appearina in the replacement is replaced by the string matching the 
regular expression. The special meanina of ' & ' in this context may be suppressed by 
precedina it by '\'. The characters '\n' where n is a digit, are replaced by the text 
matched by the n-th regular 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 substitutin& new-tine characters into them. The new-line in the 
replacement string must be escaped by preceding it by '\'. 

One or two trailina delimiters may be omitted, implyina the 'p' suffix. The special form 
's' followed by no delimiters repeats the most recent substitute command on the 
addressed lines. The 's' may be followed by the letters r (use the most recent regular 
expression for the left band side, instead of the most recent left hand side of a substitute 
command), p (complement the setting of the p suffix from the previous substitution), or 
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a (complement the setting of the g suffix). These letters may be combined in any order. 

(.,.)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. 

( ••• ) u 
The undo command restores the buffer to it's state before the most recent buffer modify
ing command. The current line is also restored. Buff er modifying commands are a, c, d, 
g, i, k, and v. For purposes of undo, g and v are considered to be a single buffer modifying 
command. Undo is its own inverse. 

When ed runs out of memory (at about 8000 lines on any 16 bit mini-computer such as 
the PDP-11) This full undo is not possible, and u can only undo the effect of the most 
recent substitute on the current line. This restricted unto also applies to editor scripts 
when ed is invoked with the - option. 

(1, $) v/regular expression/command list 
This command is the same as the global command g except that the command list is exe
cuted g with '.' initially set to every line except those matching the regular expression. 

( l, $) w filename 
The write command writes the addressed lines onto the given file. If the file does not 
exist, it is created. 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. If 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. 

(1, $) wq filename 
This command is the same as w except that afterwards a q command is done, exiting the 
editor after the file is written. 

x A key string is demanded from the standard input. Later r, e and w commands will 
encrypt and decrypt the text with this key by the algorithm of cryp1(1). An explicitly 
empty key turns off encryption. ( • + 1) z or, 

(. +1) zn 
This command scrolls through the buff er starting at the. addressed line. 22 (or n, if given) 
lines are printed. The last line printed becomes the current line. The value n is sticky, in 
that it becomes the default for future z commands. 

($) -
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 be interpreted as a command. 
'.' is unchanged. 

(.+1,.+l) <newline> 
An address alone on a line causes the addressed line to be printed. A blank line alone is 
equivalent to '. + lp'; it is useful for stepping through text. If two addresses are present 
with no intervening semicolon, ed prints the range of lines. If they are separated by a 
semicolon, the second line is printed. 

If an interrupt signal (ASCII DEL) is sent, ed prints '?interrupted' and returns to its command 
level. 
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Some size limitations: 512 characters per line, 256 per char-
acters per name, and, on computers, 128K characters in the limit 
on the number of lines on the amount of core: each takes 2 words. 

When reading a file, ed discards ASCH the last newline. 
It refuses to read files containing non-ASCH !""''''""''"''"''"~' 

FILES 
/tmp/e'" 
edhup: work is saved here if terminal hangs up 

SEE ALSO 
B. W. Kernighan, A Tutorial 1n;;•n11urrrmn Editor 
B. W. Kernighan, Advcmced 
sed ( 1), crypt (1) 

DIAGNOSTICS 
'?name' for file; ' message' for other errors. 

To protect against throwing away valuable 
unless a w has occurred since the last 

a q or e command is considered to in error, 
ch11u.'lge. A second q or e wm be obeyed regardless. 

BUGS 
The I command mishandles DEL 
The undo command causes marks to be lost on affected 
The x command. ~x option, and special treatment 
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NAME 
efl - Extended Fortran Language 

SYNOPSIS 
efl [ option ... ] [ filename ... ] 

DESCRIPTION 
Efl compiles a program written in the EFL language into clean Fortran. E;/i provides the same 
control flow constructs as does Ratfor (1), which are essentially identical to those in C: 

statement grouping with braces; 
decision-making with if, if-else, and switch-case~ while, for, Fortran do, repeat, a..'1.d 
repeat. .. until loops~ multi-level break and next. In addition, EFL has C-like data struc
tures, and more uniform and convenient input/output syntax, generic functions. EFL 
also provides some syntactic sugar to make programs easier to read and write: 

free form input: 
multiple statements/line; automatic continuation statement label names (not just 
numbers), 

comments: 
#this is a comment 

translation of relationals: 
>, >-.etc., become .GT., .GE., etc. 

return (expression) 
returns expression to caller from function 

define: define name replacement 

include: 
include filename 

The Efl command option -w suppresses warning messages. The option -C causes comments 
to be copied through to the Fortran output (default); -# prevents comments from being 
copied through. If a command argument contains an embedded equal sign, that argument is 
treated as if it had appeared in an option statement at the beginning of the program. £fl is best 
used with j77(1). 

SEE ALSO 
f77(1), ratfor(l). 
S. I. Feldman, The Programming Language EFL, Bell Labs Computing Science Technical Report 
#78. 
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eqn, neqn. checkeq ·

SYNOPSIS 
eqn [ 
cbeckeq [ 

] [ -pn l ( -:m 
]. .. 

DESCRIPTION 
is a ) preprocessor 

typesetter, neqn on 

eqn 
neqn 

Manual EQN ( 1 

1. .. 

on a 

If no files are so~~cu1eo 
'.EQ' marks 
'.EN'. 

these prcgrams read'.! 
end 

the standard 
is marked 

may be defined in 

umouched. 

The program , ,, ... uu.'u 

within 

or unbalanced delimiters and 

a sub i sup 2 

are made with over: a over b 

sqrt makes square mots: over sqrt 

made with lim 

characters 
nothing at all 

Crom and to 

-> iefl sum 

Vertical of are made with 
a 

sup 2 

lower and upper 

ton x sub i. 

a 
in braces may be used instead. Tilde -

sub and sup. 
€""2+yl. 

x sub i 

is 

are made left and right: [.x sup 

clause ls optional. 

c and f for and floor, and "" 

and rpile: b above c} pro-

duces b. There can be an number of elements in a pile and 
i:: 

cpile center, with vertical 

Matrices are made with matrix: matrix 
X; 1 

duces 2. In there is rcol 
Y2 

7th Edition 

and 

!col I x sub i abo11e y sub 2 ) ecol { 1 above 2 } } pro-

column. 
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Diacritical marks are made with dot, dotdot, hat, tilde, bar, vec, dyad, and under: x dot - f{t) 
baris x-f(t), y dotdot bar - -- n under is y - !!·and x vec - -- y dyad is x - y. 
Sizes and font can be changed with size n or size ± n, 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 -sn and -f n. 

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 display arguments can be lined up. Place mark before the desired lineup point in 
the first equation; place lineup at the place that is to line up vertically in subsequent equations. 

Shorthands may be defined or existing keywords redefined with define: define thing % replace
ment % defines a new token called thing which will be replaced by replacement whenever it 
appears thereafter. The % may be any character that does not occur in replacement. 

Keywords like sum <!) int <J) inf ( oo) and shorthands like > - ( ~) - > (-), and ! - ( ;ie) 

are recognized. Greek letters are spelled out in the desired case, as in alpha or GAlrfMA. 
Mathematical words like sin, cos, log are made Roman automatically. Trojf(l) 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 tro.ffwhen all else fails. 

SEE ALSO 

BUGS 

troff(l), tbl(l), ms(i), eqnchar(7) 
B. W. Kernighan and L. L. Cherry, Typesetting Mathematics-User's Guide 
J. F. Ossanna, iVROFF/TROFF User's Manual 

To embolden digits, parens, etc., it is necessary to quote them, as in 'bold "12.3"'. 

7th Edition 
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NAME 

SYNOPSIS 
error [ -n ] [ -s ] [ -q l [ -v ] [ -t suffi.xlist l [ ignorefile ] [ name ] 

PESCJUPTlON 

compilers and 
replace the 
mits error messages and source code to 

windows in a screen editor. 

error messages a number 
and line where the errors occurred. It can 

errors on paper, and per
viewed simultaneously without machinations of mul~ 

looks at the error messages, oome or from standard 
input, and attempts to determine which error message, deter-
mines the source number to determines if 
error message is to be or not, error message 
into the 001.m::e as a comment on line preceeding to iine the error message 
refers. Error messages which can't be categorized language processor or content are not 
inserted into any file. are sent to standard touches soi.m;e files only after 

input has been -q query the user is asked to confirm any 
potentially dangerous as error proceeds on 
its merry business. If the -t suffix list is error wm restrict 

to touch only those files with caI1 be asked speda 
-v) to viO) on in error messages were this obviates the 

need to remember the names files with errors. 

is intended to a pipe to the error message 
source. Some language processors put error messages cm stand.a.rd error put 
their messages on the standard Hence, both error so1.m:es piped together 
into error. For example, when the csh syntax, 

make -s lint!& error -q -v 

wm analyze all the error messages produced by whatever programs make runs when making 
lint 

Error knows about the error messages "'"""'111"'"'"''1 

km::iws a processors, so 
is sensitive to changes in error messages are 
restricted to be on cine error messages to more than one in more than 
one files; error will duplicate the error message and of the 

Error wm do one six 

sym:hronize 
Some la."lguage processors produce errors describing which it is processing. 
Error uses these to the file name for lan1uages indude foe 
name in each error message. These synchronization messages are consumed entirely 
by error. 

discard Error messages lint that refer to one of the two lint libraries, lusrllihlllib&lc and 
lusrllib/llib-port are discarded, to prevent accidenUy touching these Again. 
these error mes.sages are consumed error. 

nullify Error messages from lint can be if they to a specific function, which is 
known to generate diagnostics are not interesting. error messages 
are not inserted into the source file. but are written to the standard output. The 
names of functions to ignore are taken from either the file named ,errorn: in the 
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users's home directory, or from the file named by the -I option. If the file does 
not exist, no error messages are nullified. If the file does exist, there must be one 
function name per line. 

not file specific 
Error messages that can't be intuited are grouped together. and written to the stan
dard output before any files are touched. They will not be inserted into any source 
file . 

.file specific Error message that refer to a specific file, but to no specific line, are written to the 
standard output when that file is touched. 

true errors Error messages that can be intuited are candidates for insertion into the file to which 
they refer. 

Only true error messages are candidates for inserting into the file they ref er to. Other error 
messages are consumed entirely by error or are written to the standard output. Error inserts the 
error messages into the source file on the line preceeding the line the language processor found 
in error. Each error message is turned into a one line comment for the language. and is inter
nally flagged with the string "###" at the beginning of the error. and "%%%" at the end of 
the error. This makes pattern searching for errors easier with an editor, and allows the mes
sages to be easily removed. In addition, each error message contains the source line number 
for the line the message refers to. A reasonably formatted source program can be recompiled 
with the error messages still in it, without having the error messages themselves cause future 
errors. For poorly formatted source programs in free format languages, such as C or Pascal. it 
is possible to insert a comment into another comment, which can wreak havoc with a future 
compilation. To avoid this. format the source program so there are no language statements on 
the same line as the end of a comment. 

Options available with nror are: 

-n Do not touch any files; all error messages are sent to the standard output. 

-q The user is queried whether s/he wants to touch the file. A "y" or "n" to the question is 
necessary to continue. Absence of the -q option implies that all referenced files (except 
those ref ering to discarded error messages) are to be touched. 

-v After all files have been touched. overlay the visual editor vi with it set up to edit all files 
touched, and positioned in the first touched file at the first error. If vi can't be found, try 
ex or ed from standard places. 

-t Take the following argument as a suffix list. Files whose suffices do not appear in the 
suffix list are not touched. The suffix list is dot seperated, and "•" wildcards work. Thus 
the suffix list: 

".c.y.foo•.h" 

allows error to touch files ending with ".c", ".y", ".foo•" and ".y". 

-s Print out statistics regarding the error categorization. Not too useful. 

Error catches interrupt and terminate signals, and if in the insertion phase. will orderly ter· 
minate what it is doing. 

AUTHOR 

FILES 

Robert Henry 

• /.errorrc 
/dev/tty 

4th Berkeley Distribution 
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user's teletype 
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BUGS 
Opens the teletype directly to do user querying. 

Source tiles with links ma.Ice a new copy of the tile with only one link to it 

Changing a language processor's fonnat of error messages may cause error to not understand 
the error message. 

Error, since it is purely mechanical, will not filter out subsequent errors caused by 'floodgating' 
initiated bf one syntactically trivial error. Humans are still much better at discarding these 
related errors. 

Pascal error messages belong after the lines affected (error puts them before). The alignment 
of the 'I' marking the point of error is also disturbed by error. 

Error was designed for work on CRT's at reasonably high speed. It is less pleasant on slow 
speed terminals, and has never been used on hardcopy terminals. 
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'.'.!AME 
ex, - text editor 

SYNOPSIS 
n [ - ] [ -v] [ -t tag] [ -r] [ +command] [ -I l name ... 
edit [ ex options ] 

DESCRIPTION 
£xis 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 is the focus of v1. 

If you have not used ed, or are a casual user, you will find that the editor edit is convenient for 
you. It avoids some of the complexities of ex used mostly by systems programmers and per
sons very familiar with ed. 

If you have a CRT terminal, you may wish to use a display based editor; in this case see v1(l). 

which is a command which focuses on the display editing portion of ex. 

DOCUME'.'lTA TiON 

FILES 

The document Edit: A u.norial provides a comprehensive introduction to edit assuming no previ-
cms knowledge computers or the UNIX system. 

The £:x Reference Manual - Version J.5 is a comprehensive and complete manual for the com
mand mode ex. but you cannot learn to use the editor by reading it. For an imro
duction to more advanced forms of editing using the command mode of ex see the editing 
documents by Brian Kernighan for the ed; the material in the introductory and 
advanced documents works also with ex. 

An Introduction ro Display Editing 14.·1th Vi introduces the display editor vi and provides reference 
material on vi. All these documents can be found in volume 2c of the Programmer's Manual. 
!n addition, Vi Qwck Rfi'.ference card summarizes the commands of vi in a useful, functional 
way, and is with the lnrroduwon. 

/usr/lib/ex?. ?strings 
/usr/lib/ex". ?recover 
/usr/lib/ex?. ?preserve 
/etc/termcap 
-1.exrc 
/tmp/Exmmnn 

error messages 
recover command 
preserve command 
describes capabilities of terminals 
editor startup file 
editor temporary 

/usr/preserve 

SEE ALSO 

named buff er temporary 
preservation directory 

1)' 1), l)' IL vi(l), termcap(5). environ(5) 

AUTHOR 

the editor since version 2. 7, adding macros, support for many 
as word abbreviation mode. 

Bt:GS 
undo command causes ail marks to be lost on lines changed and then restored if the 

marked 

condition" 

- a number rather than physical lines. More than a screen full 
output may result if long lines are present. 
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1-95 



EX ( l) UNIX Programmer's Manual ( l) 

input/output errors don't a name if command line'-' is used. 

There is no easy way to do a single scan case. 

does not warn if text is placed in named and not used exiting the edi-
tor. 

Null characters are in and cannot appear in resultant files. 
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NAME 
expand, unexpand - expand tabs to spaces, and vice versa 

SYNOPSIS 
expand [ -tabstop] [ -tabl,tab2, ... ,tabn ] [file ... 
unexpand [ -a 1 [ file ... l 

DESCRIPTION 

BUGS 

Expand processes the named files or the standard input writing the standard output with tabs 
changed into blanks. Backspace characters are preserved into the output and decrement the 
column count for tab calculations. Expand is useful for pre-processing character files (before 
sorting. looking at specific columns, etc.} that contain tabs. 

If a single tabstop argument is given then tabs are set tabstop spaces apart instead of the default 
8. If multiple tabstops are given then the tabs are set at those specific columns. 

Unexpand puts tabs back into the data from the standard input or the named files and writes the 
result on the standard output. By default only leading blanks and tabs are reconverted to maxi
mal strings of tabs. If the - a option is given, then tabs are inserted whenever they would 
compress the resultant file by replacing two or more characters. 
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NAME 
eyacc - modified yacc allowing much improved error recovery 

SYNOPSIS 
eyacc [ - v ] [ grammar l 

DESCRIPTION 
£yacc is an old v·ersion of yacc(l), which produces tables used by the Pascal system and its 
error recovery routines. £yacc fully enumerates test actions in its parser when an error token is 
in the look-ahead set. This prevents the parser from making undesirable reductions when an 
error occurs before the error is detected. The table format is different in eyacc than it was in 
the old yacc, as minor changes had been made for efficiency reasons. 

SEE ALSO 
yacc(l) 
"Practical LR Error Recovery" by Susan L. Graham, Charles B. Haley and W. N. Joy; SIG
PLAN Conference on Compiler Construction, August 1979. 

AUTHOR 
S. C. Johnson 

£yacc modifications by Charles Haley and William Joy. 

BUGS 
Pc and its error recovery routines should be made into a library of routines for the new yacc. 
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NA.MI 
n1 - Fortran 77 compiler 

SYNOPSIS 
r77 [ option ] . . . file ... 

DESCRIPTION 

nLES 

F77 is the UNIX Fortran 77 compiler. It accepts several types of arguments: 

Arauments whose names end with ·.r are taken to be Fortran 77 source programs; they are 
compiled. and each object program is left on the file in the current directory whose name is that 
of the source with '.o' substituted for '.r. 
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 n1. 
In the same way, arauments whose names end with '.c' or '.s' are taken to be C or assembly 
source proarams and are compiled or assembled, producing a '.o' file. 

The following options have the same meaning as in cc(l). See /d{l) for load·time options. 

-c Suppress loading and produce '.o' files for each source file. 

-1 Have the compiler produce additional symbol table information for .sdb<I). Also pass 
the -11 flag to /d(l). 

-w Suppress all warning messages. If the option is • -w66'. only Fortran 66 compatibility 
warnings are suppressed. 

- p Prepare object files for profiling, see prof( 1 ) . 

Name the final output file ourpu1instead of 'a.out'. 

The following options are peculiar to j77. 

-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. 

- F Apply EFL and Ratfor preprocessor to relevant files, put the result in the file with the 
suffix changed to '.r. but do not compile. 

- m Apply the M4 preprocessor to each '.r' or '.e' file before transforming it with the Ratfor 
or EFL preprocessor. 

- Ex Use the string x as an EFL option in processing '.e' tiles. 

-Rx Use the string xas a Ratfor option in processing '.r' files. 

Other arguments are taken to be either loader option arguments. or F17-compatible object pro-
1rams. typicaJJy produced by an earlier run, or perhaps libraries of F17-compatible routines. 
These programs, together with the results of any compilations specified, are loaded Gn the 
order Jiven) to produce an executable program with name 'a.out'. 

file. lfresc] 
file.a 
a.out 
/usr/lib/n7passl 
/lib/fl 
/lib/c2 

input file 
object file 
loaded output 
compiler 
pa.ss 2 
optional optimizer 
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A Portable Fortran 77 ' """"'""'' 
(1) 

DIAGNOSTICS 
are to be Occasional messages 

BUGS 
subset. the has been the newer features have 

not. 

l - 1 
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NAME 
file - determine file type 

SYNOPSIS 
ftle file ... 

bESCRIPTION 

UNIX Programmer's Manual FILE (1) 

Fil' 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 S 12 bytes and tries to guess its language. 

BlJGS 
It often makes mistakes. In particular it often suuests that command files are C programs. 

1-102 
7th Edition 



(1) 

NAME 

SYNOPSIS 

DESCRIPTION 

-usl!!r uname 

n 

-h:rnm n if the 

- 2time n True if the 

-wtime n 
if the 

-exec command 
if 

command 

is blocks 

FIND ( l) 

in the pathname-list (i.e., 
written in the primaries 

n ls used as a decimal integer where + n means 
N. 

current file name. Normal Shell argu-
out '[', '"'!'and 

number on.um (see 
7777, see stat(2)) 

=-onum. 

character 

name or user 

group gname name or numeric group ID). 

(5 2 

has inode number n. 

has been accessed in n 

has been 

commai"1d returns a zero value as exit status. The end of the 
A command argument 'D' 

is written the standard 
upon response y. 

true; causes the cur:n~nt 

pre-

1) A are to the Shell and 

(' !' is the i..mary not 

and is by the of two pri-
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EXA.MJ'LE 

FILES 

SKE ALSO 

BUGS 

7th 

Alternation -o' is the or 

remove aH named 01' '" 

I ,-name a.out -o -name'"' 

that 

\) 

l)' ) ' 

syntax is 

Manual ( 1) 

not been accessed a 

+7 -exec rm 0 \; 
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NAME 
finger - user information lookup program 

SYNOPSIS 
finger [ options ] name ... 

DESCRIPTION 

FILES 

By default finger lists the login name, full nllJTle, 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: 

- m Match arguments only on user name. 

- I Force long output format. 

-p Suppress printing of the .plan files 

-s Force short output format. 

/etc/utmp 
/etc/passwd 
/usr I adm/lastlog 
-/.plan 
-/.project 

who file 
for users names, offices, ... 
last login times 
plans 
projects 

SEE ALSO 
w(l), who(l) 

AUTHOR 

BUGS 

Earl T. Cohen 

Only the first line of the .project file is printed. 

The encoding of the gcos field is UCB dependent - it knows that an office '197MC' is '197M 
Cory Hall', and tht '529BE' is '529B Evans Hall'. 

A user information data base is in the works and will radically alter the way the information 
that finger uses is stored. Finger will require extensive modification when this is implemented. 
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~AM.E 

SYNOPSIS 
[name . ., 

DESCRIPTION 
is a 

m:me are 

text 

characters iong as 

will 

SEE ALSO 

AUTHOR 

BUGS 

as are blank 

(1) 

program was 
tt~xt processors are 

Berkeley Distribution 

Manual ( l ) 

which reads of input input if 
input with as close to 72 

spacing at the input is preserved in 
and interword 

but may also be for other simple 
the command 

lines. 

to be the standard 
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FOLD (1) UNIX Programmer's Manual 

NAME 
fold - fold long lines for finite width output device 

SYNOPSIS 
fold { -width] [ file ... ] 

DESCRIPTION 

FOLD ( 1) 

Fold is a filter which will fold the contents of the specified files, or the standard input if no files 
are specified, breaking the lines to have maximum width width. The default for width is 80. 
Width should be a multiple of 8 if tabs are present, or the tabs should be expanded using 
expand(l) before coming to fold. 

SEE ALSO 
expand(!) 

BUGS 
If underlining is present it may be messed up by folding. 

3rd Berkeley Distribution 2/24179 
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NAME 
from - who is my mail from? 

SYNOPSIS 
from [ - s sender ] [ user ] 

DESCRIPTION 
From prints out the mail header lines in your mailbox file to show you who your mail is from. 
If user is specified, then user's mailbox is examined instead of your own. If the -s option is 
given, then only headers for mail sent by sender are printed. 

FILES 
/usr/spool/mail/• 

SEE ALSO 
biff(l), mail(!), prmail(l) 

4th Berkeley Distribution 
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NAME 
a string standard 

SYNOPSIS 
[default 1 

DESCRIPTION 
NJ).: This command was introduced for use in scripts when the facilities of the tsetO) 
command were not totally in setting the terminal type. This is no longer true, and 
gets no be needed. To a construct"$<" is available in csh(l) now whiCh 
has functionality gets: 

set ~=S< 
if = = set a=defauU 

replaces 

set:\\= 

Users of sh(l) '"'""''~'" 

Gets can be used with 
used if 
read 

read than gets. 

from the standard input. If a default is given it is 
or if an error occurs. resultant string (either the default or as 

is written to the standard If no default is given and an 
status 1. 

SEE ALSO 
(1) 

BUGS 
Gets is obsolete. 
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NAME 
graph -

SYNOPSIS 
graph [ 

DESCRIPTION 
Graph 

label on the point. 
may be empty or contain blanks and 

Next 

-m 

-x [ l] 
If l is "''"""'""''" 
limits. 

-y ! l J 
y. 

-h 

-u Similarly to move up 

Manual 

as abscissas and ordi-
is on 

that string is printed as a 
may be surrounded " .. :, in which case they 

labels never contain newlines. 

from the input); spacing is by 
is the point 

label for each 

2 full (default). 

l connected 

arguments are lower upper) x 
is these 

space to move before 

-t horizontal and vertical axes. {Option - x now applies to the vertical 

A legend 

If a specified iower 

SEE ALSO 
spline 0.), plot (1) 

BUGS 
Graph stores a.II 

that nm out 

range is unless the -s option is present. 

exceeds upper limit, the axis is reversed. 

and room. 
not windowed. 

axes may not be reversed. 
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NAME 
grep, egrep, f grep - search a file for a pattern 

SYNOPSIS 
1rep [ option ] . . . expression [ file 1 ... 
earep [ option ] ... [ expression ] [ file 1 ... 
f1rep [ option ] . .. [ strings 1 [ 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. Grep patterns are limited 
regular expressions in the style of ex(l); it uses a compact nondeterministic algorithm. Egrep 
patterns are full regular expressions; it uses a fast deterministic algorithm that sometimes needs 
exponential space. Fgrep patterns are fixed strings; it is fast and compact. The following 
options are recognized. 

-v All lines but those matching are printed. 

-s (Exact) only lines matched in their entirety are printed (jgrep only). 

-c Only a count of matching lines is printed. 

-I The names of files with matching lines are listed (once) separated by newlines. 

-n Each line is preceded by its relative 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. 

-i The case of letters is ignored in making comparisons. (E.g. upper and lower case are 
considered identical.) (grep and fgrep only) 

-s Silent mode. Nothing is printed (except error messages). This is useful for checking 
the error status. 

-w The expression is searched for as a word (as if surrounded by '\ <' and '\ > ', see 
ex(l).) (grep only) 

-e expression 
Same as a simple expression argument, but useful when the expression begins with a - . 

-f file The regular expression (egrep) or strin& list (jgrep) is taken from the file. 

In all cases the file name is shown if there is more than one input file. Care should be taken 
when using the characters S • [ • I ( ) 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 following description 'character' excludes 
newline: 

A\ followed by a single character other than newline matches that character. 

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 1 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. 
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A regular expression followed by .. ( +, ?) matches a sequence of 0 or more (1 or 
more, 0 or 1) matches 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 I 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 regular expres
sion. 

The order of precedence of operators at the same parenthesis level ls [] then '"+? con-
catenation then I and newline. 

SEE ALSO 
ex (1), sed ( l), sh {1 ) 

DIAGNOSTICS 

BUGS 

Exit status is 0 if any matches are found, 1 if none, 2 for syntax errors or inaccessible files. 

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 truncated. 
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NA..\fE 
head - give first few lines of a stream 

SYNOPSIS 
head [ -~count ] [ file ... ] 

DESCRIPTION 

HEAD ( 1) 

This filter gives the first count lines of each of the specified files, or of the standard input. If 
count is omitted it defaults to 10. 

SEE ALSO 
taHO) 

Distribution 
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NAME 
iostat - report statistics 

SYNOPSIS 
iostat [ interval [ count l l 

DESCRIPTION 
• lostat iterat.ively the number read and written to terminals, and, for each 

FILES 

number seeks and transfers per second, and the milliseconds per average seek. h 
gives the percentage of time the has in user mode, in user mode running low 

priority (niced) processes .. in system mode, and 

To compute this information, for each seeks and data transfer completions and number of 
words transferred are co1.mted; terminals the number input and output 
acters are counted. Also, each sixtieth of a state of each disk is examined and a 
tally is made if the disk is active. From these numbers and given the transfer rates of the dev
ices it is possible to determine average seek times for each device. 

The optional interval argument causes ioswt to report once each interval 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 

/dev/kmem /vmunix 

SEE ALSO 
vmstatO) 
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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 relations specified by the lines of filel and 
file2. If filel is ' - •, the standard input is used. 

Filel and filel must be sorted in increasing ASCH collating sequence on the fields on which 
they are to be joined, normally the first in each line. 

There is one line in the output for each pair of lines in and file2 that have identical 
fields. The output line normally consists of the common field, then the rest of the line from 

,,,; ,,,,1,,c;,;.t:r:.; .. . ,.~T"r:r ~ 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 
where n is 1 or 2. 

for e.ach unpairable line in file n, 

-e s Replace empty output fields by string s. 

-Jn m Join on the mth field of file 11. If n is missing, use the mth in each file. 

-o list Each output line comprises the fields spedfed list, element of which has the 
form n.m, where n is a file number and mis a field number. 

-tc Use character c as a separator (tab character). appearance c in a line is 
significant. 

SEE AL.SO 
son{l), comm(l), awk(l) 

BUGS 
With default field separation, the collating sequence is that of sort with -t, the sequence is 

a plain sort. 

The conventio[}s of join, sort, comm, uniq, look and awk(l) are incongruous. 
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NAME 
kill - terminate a process with extreme prejudice 

SYNOPSIS 
kill [ -sig l processid ... 
kill -I 

DESCRIPTION 
Kill sends the TERM (terminate, 1 S) signal to the specified processes. If a signal name or 
number preceded by ' - ' is given as first argument, that signal is sent instead of terminate (see 
signal(i)). The signal names are listed by 'kill -1', and are as given in /usr/include/signal.h, 
stripped of the common SIG prefix. 

The terminate signal will kill processes that do not catch the signal~ 'kill -9 .. .' is a sure kill, as 
the KILL (9) signal cannot be caught. By convention, if process number 0 is specified. all 
members in the process group (i.e. processes resulting from the current login) are signaled (but 
beware: this works only if you use sh (1) ~ not if you use csh (1).) The killed processes must 
belong to the current user unless he is the super-user. 

To shut the system down and bring it up single user the super-user may send the initialization 
process a TERM (terminate) signal by 'kill I'; see init(8). To force init to close and open ter
minals according to what is currently in /etc/ttys use 'kill -HUP 1' (sending a hangup, signal 
1). 

The process number of an asynchronous process started with '&' is reported by the shell. Pro
cess numbers can also be found by using Kill is a built-in to csh(l)~ it allows job specifiers 
"% ... " so process id's are not as often used as kill arguments. See csh (1) for details. 

SEE ALSO 

BUGS 

csh(l), ps(l), kill(2), signal(2) 

An option to kill process groups ala killpg(2) should be provided; a replacement for "kill O" for 
csh (1) users should be provided. 
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NAME 
last - indicate last logins of users and teletypes 

SYNOPSIS 
last [ name ... 1 { tty ... 1 

DESCRIPTION 

FILES 

Last will look back in the wtmp file which records all logins and logouts for information about a 
user, a teletype or any group of users and teletypes. Arguments specify names of users or tele
types of interest. Names of teletypes may be given fully or abbreviated. For example 'last O' is 
the same as 'last ttyO'. If multiple arguments are given, the information which applies to any 
of the arguments is printed. For example 'last root console' would list all of "root's" sessions as 
well as all sessions on the console terminal. Last will print the sessions of the specified users 
and teletypes, most recent first, indicating the times at which the session began, the duration of 
the session, and the teletype which the session took place on. If the session is still continuing 
or was cut short by a reboot, last so indicates. 

The pseudo-user reboot logs in at reboots of the system, thus 

last reboot 

will give an indication of mean time between reboot. 

Lastwith no arguments prints a record of all logins and logouts, in reverse order. 

If last is interrupted, it indicates how far the search has progressed in wrmp. If interrupted with 
a quit signal (generated by a control-\) last indicates how far the search has progressed so far, 
and the search continues. 

/usr/adm/wtmp login data base 
/usr/adm/shutdownlog which records shutdowns and reasons for same 

SEE ALSO 
wtmp(S), ac(8), lastcomm(l) 

AUTHOR 
Howard Katseff 
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NAME 

SYNOPSIS 

DESCRIPTION 
on executed commands. lastcomm with no 

,.,~,.,,_,,., about all the commands recorded during the current Q;..>.vu•u 

AUTHOR 
Len 

SIE ALSO 
(1) 

lastsomm a.out 
a 

Jrd Berkeley Distribution 

whose command name or user 
So, for example, 

user root. 

are 
rm the process. 
which process was called. 

by process (in seconds). 
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NAME 
Id - link editor 

SYNOPSIS 
Id [ option 1 ... file ... 

DESCRIPTION 
ld combines several object programs into one. resolves external references, and searches 
libraries. In the simplest case several object files are given, and Id combines them, producing an 
object module which can be either executed or become the input for a further Id run. (In the 
latter case. the -r option must be given to preserve the relocation bits.) The output of Id is 
left on a.out. This file is made executable only if no errors occurred during the load. 

The argument routines are concatenated in the order specified. The entry point of the output is 
the beginning of the first routine (unless the -e option is specified). 

If any argument is a library, it is searched exactly once at the point it is encountered in the 
argument list. Only those routines defining an unresolved external reference are loaded. If a 
routine from a library references another routine 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 programs within libraries may be important. The first member of a 
library should be a file named ' __ .SYMDEF. which is understood to be a dictionary for the 
library as produced by ranlib(l); the dictionary is searched iteratively to satisfy as many ref er
ences as possible. 

The symbols '_etext', '_edata' and '_end' ('etext', 'edata' and 'end' in C) are reserved. and if 
referred to, are set to the first location above the program. the first location above initialized 
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. 

-A This option specifies incremental loading, i.e. linking is to be done in a manner so that 
the resulting object may be read into an already executing program. The next argument 
is the name of a file whose symbol table will be taken as a basis on which to define 
additional symbols. Only newly linked material will be entered into the text and data 
portions of a.out, but the new symbol table will reflect every symbol defined before and 
after the incremental load. This argument must appear before any other object file in 
the argument list. The -T option may be used as well, and will be taken to mean that 
the newly linked segment will commence at the corresponding address (which must be 
a multiple of 1024). The default value is the old value of _end. 

-D Take the next argument as a hexadecimal number and pad the data segment with zero 
bytes to the indicated length. 

-d Force definition of common storage even if the -r flag is present. 

-e The following argument is taken to be the name of the entry point of the loaded pro-
gram; location 0 is the default. 

- Ix This option is an abbreviation for the library name '/lib/Ii bx.a', where x is a string. If 
that does not exist, Id tries '/usr/lib/libx.a' A library is searched when its name is 
encountered, so the placement of a -J is significant. 

-M produce a primitive load map, listing the names of the files which will be loaded. 

-N Do not make the text portion read only or sharable. (Use "magic number" 0407.) 

-n Arrange (by giving the output file a 0410 "magic number") 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 1024 byte boundary 
following the end of the text. 

4th Berkeley Distribution VAX-11 
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FILES 

-r 

-s 

-r 

-t 

name 

The next 
origin is 0. 

by removing all 

Manual 

name Id output 

( 1 ' I ) 

of a.out 

of another Id run. 
to common and 

locals and 

remove the symbol table and relocation to save space 
debuggers). This information can also be removed 

is a hexadecimal number which sets the text The 

Print the name of file as it is processed. 

-u argument as a symbol and enter it as undefined in the symbol table. 

-x 

is wholly from a library, since initially the symbol table is.empty 
and an unresolved reference is needed to force the loading of the first routine. 

Save local 
by cd1 to 

those whose names begin with 'L'. This option is used 
labels while retaining symbols local to rmHines. 

symbols in output symbol table; only enter 
output 

-y sym Indicate each 
ences it 

.sym appears, its 
may be to trace many (It is usually neces-

sary to sym with an'_', as external C, and Pascal variables begin with 

-z for the process to be loaded on demand from the resulting executable (413 
format} rather than preloaded. is the default. Results in a l 024 byte header on 
the output followed a text and data segment each of which have size a multiple 

l out with nulls in the file if necessary). With this format 
the first few ass segment symbols may actually appear (from the output of ) to 
live in the data this to wasting the space resulting from data segment 
size 

/lib/lib ... a libraries 

a.out 

SEE ALSO 
as(l). ar(D. cdl), l) 

Bt:GS 
is no way to data to be page aligned. 
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NAME 
learn - computer aided instruction about UNIX 

SY~OPSIS 

learn [ -directory ] [ subject [ lesson [ speed ] ] ] 

DESCRIPTION 

FILES 

BUGS 

learn gives CAI courses and practice in the use of UNIX. To get started simply type 'learn'. 
The program will ask questions 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 ses
sion. 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 is '-', learn 
prompts for each lesson~ this is useful for debugging. 

The subjects presently handled are 

editor 
eqn 
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. 

/usr/learn and all dependent directories and files 

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 initiate 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 sophistication to recog
nize the situation. 
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NAME 
leave - remind you when you have to leave 

SYNOPSIS 
leave [ hhmm J 

DESCRIPTION 
Leave waits until the specified time, then reminds you that you have to leave. You are rem
inded 5 minutes and 1 minute before the actual time, at the time, and every minute thereafter. 
When you Jog off, leave exits just before it would have printed the next message. 

The time of day is in the form hhmm where hh is a time in hours (on a 12 or 24 hour clock). 
All times are converted to a 12 hour clock, and assumed to be in the next 12 hours. 

If no argument is given, leave prompts with "When do you have to leave?". A reply of newline 
causes leave to exit, otherwise the reply is assumed to be a time. This form is suitable for 
inclusion in a .login or .profile. 

Leave ignores interrupts, quits, and terminates. To get rid of it you should either log off or use 
.. kill -9" giving its process id. 

SEE ALSO 
calendar(l) 

AUTHOR 
Mark Horton 

Bl!GS 
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NAME 
lex - generator of lexical analysis programs 

SYNOPSIS 
lex [ -tvfn ] [file ] ... 

DESCRIPTION 

LEX (I) 

Lex generates programs to be used in simple lexical analyis 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. 

AC 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. 

o/oo/o 
[A-Z] putchar(yytext[O] +·a·-· A'); 
[ ]+$ 
[ ] + 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 !)pposite of -v; -n is default. 

-r 'Faster' compilation: don't bother to pack the resulting tables; limited to small pro-

SEE ALSO 
yacc(l) 

grams. 

M. E. Lesk and E. Schmidt, LEX - Lexical Analyzer Generator 

7th Edition 
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'.'JAME 
lint - a C program verifier 

SY~OPSIS 

lint [ -abchnpuvx] 

DESCRIPTlO!\J 
C program files which are likely to be bugs, or non
type usage of program more strictly than the com

entered at the top, 
value is constant. 
values in some 

found are unreachable statements, loops not 
automatic variables declared and not used, and logical expressions whose 

the usage functions is checked to find functions which return 
functions cai!ed with varying numbers of arguments, 

and functions 

are to be loaded together; they are checked for mutual 
compatibility, for libraries are available to linr; these libraries are 
referred to a conventional name, such as ' - lm', in the style of ld(l). 

list may be used. The -D, -u, and -i of 

to check to i.he /BAJ and GCOS dialects of C. p 

h a number of tests to to intuit bugs, improve style, and reduce 
waste. 

b Report break statements that cannot be reached. (This is not the default because, 
most lex and many yacc produce dozens such 

Suppress 

Report variab!es 

Report 

about umised in functions. 

to by extern declarations, but never used. 

values to int variables. 

c Complain about casts which have questionable ponabi!ity. 

u about functions and variabies used and noi defined. or defined and 
lint cm a subset out a program). 

the standard library. 

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 points comments about unreachable code. 

;,, V ARARGSn•/ 
suppresses !.he usual checking for variable numbers of arguments in the foilowing func
tion dala types first n arguments are checked; a missing n is 
taken to be 0. 

/"NOSTRICT•/ 
shuts strict type in the next expression. 

turns on the -v the next 

at the beginning a file shuts off about unused functions in this file. 
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FILES 
/usr/lib/lint/lint[l 2] programs 
/usr/lib/tint/llib-lc declarations for standard functions 
/usr/lib/lint/llib-port declarations for portable functions 

SEE ALSO 
cc(l) 
S. C. Johnson, Lint, a C Program Checker 

BUGS 
There are some things you just can't get lint to shut up about. 

4th Berkeley Distribution 
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:'liAMI 
lisp - lisp interprete.r 

SY:-iJOPSIS 
lisp 

DESCRIPTION 
Lisp is a lisp interpreter for a dialect which closely resembles MIT's MACLISP. This lisp, known 
'5 FRANZ LISP, features an IIO f~cility which allows the user to change the input and output 
syntax, acld macro characters, and maintain compatibility with upper-case only lisp systems; 
infi.oite precision integer arithmetic, and an error facility which allows the user to trap system 
errors in many different · "tYays. Interpreted functions may be mixed with code compiled ·by 
lisz1(1) and both miy be debugged ~~ing the .. Joseph Lister" trace packa~~· A lisp containing 
compil~d and interpreted code may ~ dum~d into a file for later use. 

There are too ma,ny funct~op~ to li$t }lere; one should refer to the manuals listed below. 

AUTHORS 
An early version was written by Jeff Levinsky, Mike Curry, and John Breedlove. Keith 
Sklower wrote and is maintattung the current version, with the assistance of John Foderaro. 
The garbage col~ec\or was'illlplemen~ed by Bill Rowan. 

/usr /lib/lisp/auxfnsO.l 
/usr/lib/lisp/auxfnsl .I 
/usr/lib/lisp/tra£e.l 

cqmmon functions 
less common functions 
Joseph Lister trace package 

SEE ALSO 

BUGS 

· liszt (1) 
'FRANZ LISP Manual, Version l' by John K. Fod,eraro 
MACLISP Manual 

The error system is in a state of flux and not all error messages are as informative as they could 
be. 

1-126 
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NAME 
liszt - compile a Franz Lisp program 

SYNOPSIS 
Us:zt [ - mpqrnwxCQST] [ -o objfile] [name ] 

DESCRIPTION 

FILES 

Liszt takes a file whose names ends in '.!' and compiles the FRANZ LISP code there leaving an 
object program on the file whose name is that of the source with '.o' substituted for '.I'. 

The following options are interpreted by liszt. 

- m Compile a MACLISP file, by changing the readtable to conform to MACUSP syntax and 
including a macro~defined compatibility package. 

-o Put the object code in the specified file, rather than the default '.o' file. 

- p places profiling code at the beginning of each non-local function. If the lisp system is 
also created with profiling in it, this allows function calling frequency to be determined 
(see pro.JU ).) 

-q Oo.ly print warning and error messages. Compilation statistics and notes on correct but 
unusual constructs will not be printed. 

- r place bootstrap code at the beginning of the object file, which when the object file is 
executed will cause a lisp system to be invoked and the object file fasl'ed in. 

-u Compile a UCl-lispfile, by changing the readtable to conform to UCI-Lisp syntax and 
including a macro-defined compatibility package. 

-w Suppress warning diagnostics. 

-x Create a lisp cro5s reference file with the same name as the source file but with '.x' 
appended. The program lxrej(l) reads this file and creates a human readable cross 
ref ere nee listing. 

-C put comments in the assembler output of the compiler. Useful for debugging the com
piler. 

-Q Print compilation statistics and warn of strange constructs. This is the default. 

-S Compile the named program and leave the assembler-language output on the 
corresponding file suffixed '.s'. This will also prevent the assembler language file from 
being assembled. 

-T send the assembler output to standard output. 

If no source file is then the compiler will run interactively. You will find yourself 
talking to the ) command interpreter. You can compile a file by using the func-
tion liszt (an nlambda) with the same arguments as you use on. the command line. For example 
to compile 'foo', a MA.CUSP file, you would use: 

Oisz.t - m foo) 

Note that liszt the ".l" extension for you. 

/usr/lib/lisp/machacks.1 
/ usr/lib/1isp/ syscaU.l 
/usr /lib/lisp/ ucif nc.l 

MACLlSP compatibility package 
macro definitions of Unix system calls 
UCI Lisp compatibility package 

AUTHOR 
John Foderaro 
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SEE ALSO 
lisp (1), lxref (l) 
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'.'!AME 
In - make links 

SYNOPSIS 
In name 1 [ name2 ] 
In name ... directory 

DESCRIPTION 
A link is a directory entry referring to a file; the same file (together with its size, all its protec
tion information, 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. 

Given one or two arguments, In creates a link to an existing file namel. If name2 is given, the 
link has that name; name2 may also be a directory in which to place the link; otherwise it is 
placed in the current directory. If only the directory is specified, the link will be made with its 
name the same as the last component of name!. 

Given more than two arguments, In makes links to all the named files in the named directory. 
The links made will have the same name as the files being linked to. 

It is forbidden to link to a directory or to link across file systems. 

SEE ALSO 
rm(l), cp(l), rnv(l) 
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NA.~I 

lock - reserve a terminal 

SYNOPSIS 
lock 

DESCJUPTION 

UNIX P.rogrammer's Manual LOCK ( 1) 

requests a password from the user, then prints "LOCKED" on the terminal and refuses to 
relinquish the terminal until the password is repeated. If the user forgets the password, he has 
no other recourse but to login elsewhere and kill the lock process. 

AUTHOR 
Kurt Shoens 

BUGS 
Should timeout after 15 minutes. 
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NAMI 
101in - sign on 

SYNOPSIS 
loala [ usemame 1 

DESCRIPTION 

FILES 

The login command is used when a user initially signs on, or it may be used at any time to 
chanae 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 argument, it asks for a user name, and, if appropriate, a pass
word. 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 user is informed of the existence 
of mail, and the message of the day is printed, as is the time he last loued in (unless he has a 
... hushlogin" file in his home directory - this is mostly used to make life easier for non
human users, such as uucp). 

Login initializes the user and group IDs and the working directory, then executes a command 
interpreter (usually sh( 1)) according to specifications found in a password file. Argument 0 of 
the command interpreter is ''-sh", or more generally the name of the command interpreter 
with a leading dash (" - ") prepended. 

Login also initializes the environment environ(S) with information specifyin1 home directory, 
command interpreter, terminal type (if available) and user name. 

If the file /etc/noloain exists login prints its contents on the user's terminal and exits. This is 
used by shutdown(8) to stop users loging in when the system is about to go down. 

Loain is recoanized by sh(l) and csh(l) and executed directly (without forking). 

/etc/utmp 
I usr I adm/wtmp 
/usr/spool/mail/• 
/etc/motd 
I etc/ passwd 
I etc/ nologin 
.hushlo&in 
I etc/ securetty 

accounting 
accounting 
mail 
message-of-the-day 
password file 
stops logins 
makes login quieter 
lists ttys that root may lo& in on 

SEE ALSO 
init(8), newgrp(l), 1etty(8), mail(l), passwd(l), passwd(S), environ(S), shutdown(8) 

DIAGNOSTICS 
"Login incorrect," if the name or the password is bad. 
"No Shell", "cannot open password file", "no directory": consult a programmina counselor. 

4th Be:-keley Distribution 4/1/81 
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NAME 
!order - find ordering relation for an object library 

SYNOPSIS 
lorder file ... 

DESCRIPTION 

FILES 

The input is one or more object or library archive (see ar(l)) files. The standard output is 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 tsortO) to find an ordering of a library 
suitable for one-pass access by ld(l). 

This brash one-liner intends to build a new library from existing '.o' files. 

ar er library '!order • .o I tsort' 

The need for !order may be vitiated by use of ranlib(l), which converts an ordered archive into 
a randomly accessed library. 

•symref, •symdef 
nm(l), sed(l), sort(l), join(l) 

SEE ALSO 

BUGS 

tsort(l), ld(l), ar(l), ranlib(l) 

The names of object files, in and out of libraries, must end with '.o'; nonsense results other
wise . 
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NAME 
!pr, lpq, print -

SYNOPSIS 
lpr [ - m] [name ... l 
~prm [ id ... ] [ ... l ( owner ... 
lpq 

file .. , 

DESCRIPTION 
ciuises the named 

is react The - m causes 
If no are the standard input 

via mail(l) to be sent when the job completes. 

the line queue. The id, filename: or owner should be that 

Print 

FILES 

SEE ALSO 
pr(l) 

BUGS 

4th 

). 

a copy each named 

pr 

Distribution 

will be removed. id of each removed from the 

Each entry in the queue is showing the owner of the 
the size the entry characters, and the which is 

a entry the printer queue using 

on the line printer. It is a one line shell script: 

area 
daemon 

to handle banners and underlining 

4/1181 
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NAME 
ls - list contents of directory 

SYNOPSIS 
ls [ - abcdfgilmqrstuxl CFR ] name ... 
I [ Is options ] name ... 

DESCRIPTION 
For each directory argument, Is lists the contents of the directory; for each file argument. Is 
repeats its name and any other information requested. The output is sorted alphabetically by 
default. When no argument is given, the current directory is listed. When several arguments 
are given, the arguments are first sorted appropriately, but file arguments appear before direc
tories and their contents. 

There are three major listing formats. The format chosen depends on whether the output is 
going to a teletype, and may also be controlled by option flags. The default format for a tele
type is to list the contents of directories in multi-column format, with the entries sorted down 
the columns. (Files which are not the contents of a directory being interpreted are always 
sorted across the page rather than down the page in columns. This is because the individual file 
names may be arbitrarily long.) If the standard output is not a teletype, the default format is to 
list one entry per line. Finally, there is a stream output format in which files are listed across 
the page, separated by ',' characters. The - m flag enables this format; when invoked as I this 
format is also used. 

There are an unbelievable number of options: 

-1 List in long format, giving mode, number of links, owner, size in bytes, and time of 
last modification for each file. (See below.) If the file is a special file the size field will 
instead contain the major and minor device numbers. 

- t Sort by time modified (latest first) instead of by name, as is normal. 

-a List all entries; usually '.' and' . .' are suppressed. 

-s Give size in blocks, including indirect blocks. for each entry. 

-d If argument is a directory, list only its name, not its contents (mostly used with -I to 
get status on directory). 

-r Reverse the order of sort to get reverse alphabetic or oldest first as appropriate. 

-u Use time of last access instead of last modification for sorting (-t) or printing (-1). 

-c Use time of file creation for sorting or printing. 

-i Print i-number in first column of the report for each file listed. 

-f Force each argument to be interpreted as a directory and list the name found in each 
slot. This option turns off -l, -t, -s, and -r, and turns on -a; the order is the 
order in which entries appear in the directory. 

-g Give group ID instead of owner ID in long listing. 

- m force stream output format 

-1 force one entry per line output format, e.g. to a teletype 

-C force multi-column output, e.g. to a file or a pipe 

-q force printing of non-graphic characters in file names as the character '?'; this normally 
happens only if the output device is a teletype 

-b force printing of non-graphic characters to be in the \ddd notation, in octal. 

- x force columnar printing to be sorted across rather than down the page; this is the 
default if the last character of the name the program is invoked with is an 'x'. 
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-F and executable to be marked with 
name the program is invoked 

-R subdirei::tories encountered. 

the character i:1 

d 
b 
c 
m 

owner 
others. 

:r 
w 

" 

When the m:es 
blocks is 

to user 
to get grnup 

-! 

and tab are considered 

The option based on 

contains t 1 which are as follows: 

sets bits set to 
to others in the same user-group; and the last to all 

characters indicate to to write, 
a to mean 

mode; likewise 

or ' - '} is t if the iOOO bit of the mode is on. See 

are a total counl of including indirect 

characters in names. 

columns wide. 

the is 
than "ls - s i the: other 

as "ls -s" is 
would make old 

which used Is almost certain !osers. 

widths choices are poor terminals which can tab. 
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NAME 
lxref - lisp cross reference program 

SYNOPSIS 
l:uef [ - N ] file ... 

DESCRIPTION 

LXREF ( 1) 

Lxref reads cross reference file(s) written by the lisp compiler liszt and prints a cross reference 
listing on the standard output. Liszt will create a cross reference file during compilation when it 
is given the -x switch. Cross reference files usually end in '.x' and consequently lxref will 
append a '.x' to the file names given if necessary. The one option to lxref is a decimal integer, 
N, which sets the ignore/eve!. If a function is called more than ignore/eve! times, the cross refer
ence listing will just print the number of calls instead of listing each one of them. The default 

· for ignore/eve! is 50. 

AUTHOR 
John Foderaro 

SEE ALSO 
lisp (1 ) , liszt (1 ) 

BUGS 

4th Berkeley Distribution 9/24/80 1-137 



(l) 

NAME 
m4 

SYNOPSIS 
m4[ 

DESCRIPTION 
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either the fourth string, or, if it is not present, null. 

incr returns the value of its argument incremented by 1. The value of the argument is 
calculated by interpreting an initial digit-string as a decimal number. 

eval evaluates its argument as an arithmetic expression, using 32-bit arithmetic. Opera
tors include +, - , •, I, %, .. (exponentiation); relationals; parentheses. 

len returns the number of characters in its argument. 

index returns the position in its first argument where the second argument begins (zero 
origin), or -1 if the second argument does not occur. 

substr returns a substring of its first argument. The second argument is a zero origin 
number selecting the first character; the third argument indicates the length of the 
substring. A missing third argument is taken to be large enough to extend to the 
end of the first string. 

translit transliterates the characters in its first argument from the set given by the second 
argument to the set given by the third. No abbreviations are permitted. 

include returns the contents of the file named in the argument. 

sinclude is identical to include. except that it says nothing if the file is inaccessible. 

syscmd executes the UNIX command given in the first argument. No value is returned. 

maketemp fills in a string of XXXXX in its argument with the current process id. 

errprint prints its argument on the diagnostic output file. 

dumpdef prints current names and definitions, for the named items, or for all if no arguments 
are given. 

SEE ALSO 
B. W. Kernighan and D. M. Ritchie, The M4 Macro Processor 

1-139 

7th Edition 



MAIL (I) UNIX Programmer's Manual MAIL ( 1) 

~AME 

mail - send and receive mail 

SYNOPSIS 
mail [ -f [ name ] J [ people ... 

INTRODUCTION 
Mail is a intelligent mail processing system. which has a command syntax reminiscent of ed 
with lines· replaced by messages. 

Sending mail. To send a message to one or more other people, mail can be invoked with argu
ments which are the names of people to send to. You are then expected to type in your mes
sage, followed by an EOT (control-D) at the beginning of a line. The section below, labeled 
Rep(ving to or originating mail, describes some features of mall available to help you compose 
your letter. 

Reading mail. In normal usage, mail is given no arguments and checks your mail out of the 
post office, then printing out a one line header of each message there. The current message is 
initially the first message (numbered 1) and can be printed using the print command (which 
can be abbreviated p). You can move among the messages much as you move between lines in 
ed. with the commands '+' and ' - ' moving backwards and forwards. and simple numbers typ
ing the addressed message. 

Dispos111g of mail. After examining a message you can delete (d) the message or reply (r) to it. 
Deletion causes the mail program to forget about the message. This is not irreversible, the 
message can be undeleted (u) by giving its number, or the mail session can be aborted by giv
ing the exir ( x) command. Deleted messages will, however. usually disappear never to be seen 
again. 

Specifj:ing messages. Commands such as print and delete often can be given a list of message 
numbers as argument to apply to a number of messages at once. Thus "delete l 2" deletes 
messages 1 and 2, while "delete 1-5" deletes messages l through 5. The special name "•" 
addresses all messages, and "$" addresses the last message; thus the command top which prints 
the first few lines of a message could be used in "top •" to print the first few lines of all mes
sages. 

Rep~rmr< ro or originating mail. You can use the reply command to set up a response to a mes
sage. sending it back to the person who it was from. Text you then type in, up to an end-of-file 
(or a line consisting only of a ". ") defines the contents of the message. While you are com
posing a message, mail treats lines beginning with the character ·-· specially. For instance. typ
ing "-m" (alone on a line) will place a copy of the current message into the response right 
shifting it by a tabstop. Other escapes will set up subject fields. add and delete recipients to the 
message and allow you to escape to an editor to revise the message or to a shell to run some 
commands. (These options will be given in the summary below.) 

£11di11g a mail processing session. You can end a mail session with the quit (q) command. Mes
sages which have been examined go to your mbox file unless they have been deleted in which 
case they are discarded. Unexamined messages go back to the post office. The -r option 
causes mail to read in the contents of your mbox (or the specified file) for processing; when you 
quit mail writes undeleted messages back to this file. 

Personal and sysrem...-ide distribu11on lists. It is also possible to create a personal distribution lists 
so that, for instance. you can send mail to "cohorts" and have it go to a group of people. Such 
lists can be defined by placing a line like 

alias cohorts bill ozalp sklower jkf mark cory:kridle 
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in the file .mailrc in your home directory. The current list of such aliases can be displayed by 
the alias (a) command in mail. System wide distribution lists can be created by editing 
/usr/lib/aliases, see aliases(5) and delivermai/(8); these are kept in a slightly different syntax. 
In mail you send, personal aliases will be expanded in mail sent to others so that they will be 
able to reply to the recipients. System wide aliases are not expanded when the mail is sent, but 
any reply returned to the machine will have the system wide alias expanded as all mail goes 
through delivermail. If you edit /usr/lib/aliases, you must run the program newaliases(l). 

Net.,.,-ork mail (ARPA. UUCP. Berknet) Mail to sites on the ARPA network and sites within Bell 
laboratories can be sent using "name@site" for ARPA-net sites or "machine!user" for Bell 
labs sites, provided appropriate gateways are known to the system. (Be sure to escape the ! in 
Bell sites when giving it on a csh command line by preceding it with an \. Machines on an 
instance of the Berkeley network are addressed as "machine: user", e.g. "csvax:bill". When 
addressed from the arpa-net, "csvax:bill" is known as "csvax.bill@berkeley". 

Mail has a number of options which can be set in the .mailrc file to alter its behavior; thus "set 
askcc" enables the "askcc" feature. (These options are summarized below.} 

SUMMARY 
(Adapted from the 'Mail Reference Manual') Each command is typed on a line by itself, and 
may take arguments following the command word. The command need not be typed in its 
entirety - the first command which matches the typed prefix is used. For the commands 
which take message lists as arguments. if no message list is given, then the next message for
ward which satisfies the command's requirements is used. If there are no messages forward of 
the current message, the search proceeds backwards, and if there are no good messages at all, 
mail types "No applicable messages" and aborts the command. 

alias 

chdir 

delete 

dp 

edit 

exit 

from 

headers 

help 

Goes to the previous message and prints it out. If given a numeric argument 11 • 

goes to the n th previous message and prints it. 

Prints a brief summary of commands. 

Executes the UNIX shell command which follows. 

(a) With no arguments, prints out all currently-defined aliases. With one argu
ment. prints out that alias. With more than one argument, adds the users named 
in the second and later arguments to the alias named in the first argument. 

(c) Changes the user's working directory to that specified, if given. If no direc
tory is given, then changes to the user's login directory. 

(d) Takes a list of messages as argument and marks them all as deleted. Deleted 
messages will not be saved in mbox • nor will they be available for most other 
commands. 

(also dt) Deletes the current message and prints the next message. If there is no 
next message, mail says "at EOF." 

(e) Takes a list of messages and points the text editor at each one in tum. On 
return from the editor, the message is read back in. 

(ex or x) Effects an immediate return to the Shell without modifying the user's 
system mailbox, his mbox file. or his edit file in -r. 
(f) Takes a list of messages and p;ints their message headers. 

(h) Lists the current range of headers. which is an 18 message group. If a .. •" 
argument is given, then the next 18 message group is printed, and if a " - " argu
ment is given, the previous 18 message group is printed. 

A synonym for ? 
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A synonym reply . 

an interactive 

a message list and 

Takes a message 
is con 1 rnl!ed 

A synonym 

A S>'l'IOnym 

Add the mmies to 

MAIL 

marks each message 
instead in mbox. not 

group names 

in sequence and it 

terminal. 

unsaved messages in 
all messages with 

message author 
be deleted. 

like the mail 

message in tum to the 
!ine count and ... ,.,,,..,cu:"'' 

each message. 

lines 

discards the rerriembered 

deleted. 

remembered 

on each rnessnge. 

return to the message. 
carbon copy 
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4th 

·m messages 

the file from your home directory into the message. 

the text editor on the message collected so far. After the editing session is 
you may continue appending text to the message. 

message header fields typing each one in tum and allowing the user to 
append text to end or modify the by using the current terminal erase and 
kill characters. 

Read named messages into message being sent, shifted right one tab. If 
no messages are specified, read the current message. 

-P Prim out the message collected so prefaced by the message header fields. 

Abort the message being sent, copying the message to "dead.letter" in your home 
if save is set. 

-r filename Read the named file into the message. 

-s Cause the named to become the current subject field. 

~t name ... Add the given names to the direct list. 

-v Invoke an alternate editor (defined by the VISUAL option) on the message col-
lected so Usually, the alternate editor will be a screen editor. After you quit 
the you may resume text to the end your message. 

-w the message onto the named file. 

the message through the command as a filter. If the command gives no out
or terminates abnormaliy, retain the original text of the message. The com-

mand 1) is often used as command to rejustify the message. 

the string text in message prefaced by a single -. If you have 
the escape character, then you should double that character in order to 

send it 

Options are controlled via the set and unset commands. Options may be either binary. in 
which case it is only significant to see whether are set or not, or string, in which case the 
actual value is of interest. The binary include the following: 

me too 

save 

Causes messages saved in mbox to be appended to the end rather than 
on version 7 systems.) 

Causes mail to prompt you for the subject of each message you send. If you 
with a no field will be sent. 

each message. 
current list. 

for addi1ional carbon copy at the end of 
with a newline indicates your satisfaction with the 

Causes the delete command to behave like 
sage, the next one will be typed automatically. 

after deleting a mes-

Causes signals from your terminal to be ignored and echoed as @'s. 

when a group is expanded that contains the sender, the sender is 
removed from the Setting this option causes the sender to be 
included in group. 

Suppresses the of the version when first invoked. 

Causes the message collected 
in your home 

to a interrupt to be saved on the file 
on receipt of two interrupts (or after a 
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EDITOR 

VISUAL 

reeord 

FILES 

-/mbox 
-1.mailrc 
/tmp/R# 

/etc/de!ivermail 

SEE ALSO 
binmailO ), 

Mail 

AlTHOR 
Kurt 

BLGS 

Manual MA { 1 

to use in 
is used . 

command and ·e escape. If not 

. command and 

Pathname to use in the visual command and -v escape. 

character 
of - to denote escapes. 

this gives the character to use in the 

the used to record all 
mail is not so saved. 

a message to be 
are 

post 
your old mail 

initial mail commands 
temporary escape 

(1), newaliasesO , aliases(5), 
Manual' 

maiL ff 

OU( with 
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NAME 
make - maintain program groups 

SYNOPSIS 
make [ -f makefile ] [ option ] . .. file ... 

DESCRIPTION 
Make executes commands in make.file to update one or more target names. Name is typically a 
program. If no -f option is present, 'makefile' and 'Makefile' are tried in order. If makefile is 
' - ', the standard input is taken. More than one -f option may appear 

Make updates a target if it depends on prerequisite files that have been modified since the tar
get was last modified, or if the target does not exist. 

Makefile contains a sequence of entries that specify dependencies. The first line of an entry is a 
blank-separated list of targets, then a colon, then a list of prerequisite files. Text following a 
semicolon, and all following lines that begin with a tab, are shell commands to be executed to 
update the target. If a name appears on the left of more than one 'colon' line, then it depends 
on all of the names on the right of the colon on those lines, but only one command sequence 
may be specified for it. If a name appears on a line with a double colon :: then the command 
sequence following that line is performed only if the name is out of date with respect to the 
names to the right of the double colon, and is not affected by other double colon lines on 
which that name may appear. 

Two special forms of a name are recognized. A name like a(b) means the file named b stored 
in the archive named a. A name like a((b)) means the file stored in archive a containing the 
entry point b. 

Sharp and newline surround comments. 

The following makefile says that 'pgm' depends on two files 'a.o' and 'b.o', and that they in 
turn depend on '.c' files and a common file 'incl'. 

pgm: a.o b.o 
cc a.o b.o -Im -o pgm 

a.o: incl a.c 
cc -c a.c 

b.o: incl b.c 
cc -c b.c 

Make.file entries of the form 

string! - string2 

are macro definitions. Subsequent appearances of $(string}) are replaced by string2. If string} is 
a single character, the parentheses are optional. 

Make infers prerequisites for files for which makefile gives no construction commands. For 
example, a '.c' file may be .inferred as prerequisite for a '.o' file and be compiled to produce the 
'.o' file. Thus the preceding example can be done more briefly: 

pgm: a.o b.o 
cc a.o b.o -Im -o pgm 

a.o b.o: incl 

Prerequisites are inferred according to selected suffixes listed as the 'prerequisites' for the spe
cial name '.SUFFIXES\ multiple lists accumulate; an empty list clears what came before. 
Order is significant; the first possible name for which both a file and a rule as described in the 
next paragraph exist is inferred. The default list is 

.SUFFIXES: .out .o .c .e .r .f .y .I .s .p 
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.c.o: ~cc -c 

are executed one at a its own shelL A line 
executed unless the or the 

is 

nonzero status l)) cause make to 
""'"'"'",."'"' or !he command >. 

cause to be deleted on name 

-i to the 

- k When a command returns nonzero status, abandon work on the current emry, but con-
tirme on that do riot on the current entry. 

-n Trace and print, but do not execute the commands needed to 

the date of without 

-r to an initial entry '.SUFFIXES:' with no list 

-s Equivalent to the enuy '.SILENT:'. 

FILES 

SEE ALSO 
sh(l), 
S. L 

flL'GS 

0), f77(1), 
Make ·---A 

any commands. 

commands retum nonzero status Use -i to overcome the 
that are executed 1), are across 

in make. 
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NAME 
man - find manual information by keywords; print out the manual 

SYNOPSIS 
man - k keyword ... 
man -f file ... 
man [ - ] [ -t ] {section ] title ... 

DESCRIPTION 

FILES 

}4an is a program which gives information from the programmers manual. It can be asked 
form one line descriptions of commands specified by name, or for all commands whose descrip
tion contains any of a set of keywords. It can also provide on-line access to the sections of the 
printed manual. 

When given the option -k and a set of keywords, man prints out a one line synopsis of each 
manual sections whose listing in the table of contents contains that keyword. 

When given the option -f and a list of file names, man attempts to locate manual sections 
related to those files, printing out the table of contents lines for those sections. 

When neither -k nor -f is specified, man formats a specified set of manual pages. If a section 
specifier is given man looks in the that section of the manual for the given titles. Section is an 
arabic section number, i.e. 3, which may be followed by a single letter classifier, i.e. lg indicat
ing a graphics program in section I. If section is omitted, man searches all sections of the 
manual, giving preference to commands over subroutines in system libraries, and printing the 
first section it finds, if any. 

If the standard output is a teletype, or if the flag - is given, then man pipes its output through 
cat(l) with the option -s to crush out useless blank lines, u/(1) to create proper underlines for 
different terminals, and through moreO) to stop after each page on the screen. Hit a space to 
continue, a control-D to scroll 11 more lines when the output stops. 

The -t flag causes man to arrange for the specified section to be troffed to a suitable raster out
put device; see vtroff( l). 

/usr/man/man? I• 
/usr/man/cat? I• 

SEE ALSO 

BUGS 

more(l), ul(l), whereis(l), catman(8) 

The manual is supposed to be reproducible either on the phototypesetter or on a typewriter. 
However, on a typewriter some inforrr.ation is necessarily lost. 

1-147 
4th Berkeley Distribution 



MESG ( l) UNIX Programmer's Manual 

NAME 
mesg - permit or deny messages 

SYNOPSIS 
mesg [ n l [ y l 

DESCRIPTION 

MESG ( 1) 

Mesg with argument n forbids messages via H.·rite(l) by revoking non-user write permission on 
the user's terminal. Mesg with argument y reinstates permission. All by itself, mesg reports the 
current state without changing it. 

FILES 
/dev/tty

SEE ALSO 
write( I) 

DIAG~OSTICS 

Exit status is 0 if messages are receivable, I if not, 2 on error. 

7th Edition 
1-148 



MKDIR ( 1) 

NAME 
mkdir - make a directory 

SYNOPSIS 
mkdir dirname ... 

DESCRIPTION 

UNIX Programmer's Manual MKDIR ( 1) 

Mkdir creates specified directories in mode 777. Standard entries, '. ', for the directory itself, 
and '..' for its parent, are made automatically. 

Mkdir requires write permission in the parent directory. 

SEE ALSO 
rm(l) 

DIAGNOSTICS 
Mkdir returns exit code 0 if all directories were successfully made. Otherwise it prints a diag
nostic and returns nonzero. 
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NAME 
mkstr - create an error message file by massagina C source 

SYNOPSIS 
mks tr [ - ] messagefile prefix file ... 

DESCRIPTION 
Mkstr is used to create files of error messages. Its use can make programs with large numbers 
of error diagnostics much smaller, and reduce system overhead in running the program as the 
error messages do not have to be constantly swapped in and out. 

Mkstr will process each of the specified files, placing a massaged version of the input file in a file 
whose name consists of the specified prefix and the original name. A typical usage of mkstr 
would be 

mkstr pistrings xx ~ .c 

This command would cause all the error messages from the C source files in the current direc
tory to be placed in the file pistrings and processed copies of the source for these files to be 
placed in files whose names are prefixed with xx. 

To process the error messages in the source to the message file mkstr keys on the string 
'error("' in the input stream. Each time it occurs, the C string starting at the '"' is placed in the 
message file followed by a nun character and a new-line character~ the null character terminates 
the message so it can be easily used when retrieved, the new-line character makes it possible to 
sensibly cat the error message file to see its contents. The massaged copy of the input file then 
contains a /seek pointer into the file which can be used to retrieve the message, i.e.: 

char efilname [] - "/usr/lib/pi_strings"; 
int efil - -1; 

error(al, a2, a3, a4) 
I 

oops: 

char buf[256]; 

if (efil < 0) { 
efil - open(efilname, 0); 
if (efil < 0) { 

} 

perror(efilname); 
exit(l); 

if Oseek(efil, (long) al, 0) II read(efil, buf, 256) < - 0) 
goto oops; 

printf(buf, a2, aJ, a4); 

The optional - causes the error messages to be placed at the end of the specified message file 
for recompiling part of a large mkstr ed program. 

SEE ALSO 
lseek(2), xstr(l) 

AUTHORS 
William Joy and Charles Haley 

l-150 
3rd Berkeley Distribution 2/24179 



MORE ( 1) UNIX Programmer's Manual MORE ( 1) 

NAME 
more. page - file perusal filter for crt viewing 

SYNOPSIS 
more [ - cdftsu ] [ - n 1 [ + line number] [ +I panern ] [ name ... 

pa&e more options 

DESCRIPTION 
More is a filter which allows examination of a continuous text one screenful at a time on a 
soft-copy terminal. It normally pauses after each screenful, printing --More-- at the bottom of 
the screen. If the user then types a carriage return, one more line is displayed. If the user hits 
a space, another screenful is displayed. Other possibilites are enumerated later. 

The command line options are: 

-n An integer which is the size (in Jines) of the window which more will use instead of the 
default. 

-c More will draw each page by beginning at the top of the screen and erasing each line 
just before it draws on it. This avoids scrolling the screen, making it easier to read 
while more is writing. This option will be ignored if the terminal does not have the 
ability to clear to the end of a line. 

-d 

-r 

More will prompt the user with the message ~Hit space to continue, Rubout to abort" at 
the end of each screenful. This is useful if more is being used as a filter in some set
ting, such as a class, where many users may be unsophisticated. 

This causes more to count logical, rather than screen lines. That is, long lines are not 
folded. This option is recommended if nroff output is being piped through u/, since the 
latter may generate escape sequences. These escape sequences contain characters which 
would ordinarily occupy screen postions, but which do not print when they are sent to 
the terminal as part of an escape sequence. Thus more may think that lines are longer 
than they actually are, and fold lines erroneously. 

-I Do not treat •t (form feed) specially. If this option is not given, more will pause after 
any line that contains a ·t, as if the end of a screenf ul had been reached. Also, if a file 
begins with a form feed, the screen will be cleared before the file is printed. 

- s Squeeze multiple blank lines from the output, producing only one blank line. Espe· 
cially helpful when viewing nroff output, this option maximizes the useful information 
present on the screen. 

- u Normally, more will handle underlining such as produced by nroffin a manner appropri
ate to the particular terminal: if the terminal can perform underlining or has a stand
out mode, more will output appropriate escape sequences to enable underlining or 
stand-out mode for underlined information in the source file. The - u option 
suppresses this processing. 

+ /inenumber 
Start up at linenumber. 

+/pattern 
Start up two lines before the line containing the regular expression pattern 

If the program is invoked as page, then the screen is cleared before each screenful is printed 
(but only if a full screenful is being printed), and k - l rather than k - 2 lines are printed in 
each screenful, where k is the number of lines the terminal can display. 

More looks in the file letdtermcap to determine terminal characteristics, and to determine the 
default window size. On a terminal capable of displaying 24 lines, the default window size is 22 
lines. 

1-151 
4th Berkeley Distribution 04/27/81 



MORE ( 1) UNIX Programmer's Manual MORE ( l) 

Mort looks in the environment variable MORE to pre-set any flags desired. For example, if 
you prefer to view files using the -c mode of operation, the csh command settnv MORE -c or 
the sh command sequence MORE- '-c' : export MORE would cause all invocations of more . 
including invocations by programs such as man and msgs , to use this mod.e. Normally, the 
user will place the command sequence which sets up the MORE environment variable in the 
.cshrc or .pro.file fiJe. 

If more is reading from a file, rather than a pipe, then a percentage is displayed along with the 
·-More-· prompt. This lives the fraction of the fiJe (in characters, not lines) that has been read 
so far. 

Other sequences which may be typed when more pauses. and their effects. are as follows ( i is an 
optional integer argument, defaulting to 1) : 

i<space> 
display i more lines, for another screenful if no argument is given) 

·o display 11 more lines (a ••scroll"). If iis given. then the scroll size is set to i. 

d same as ·o (control-D) 

iZ same as typing a space except that /, if present, becomes the new window size. 

is skip i lines and print a screenful of lines 

if skip i screenfuls and print a screenf ul of lines 

q or Q Exit from more. 

- Display the current tine number. 

v Stan up the editor vi at the current line. 

h Help command~ give a description of all the more commands. 

i/expr search for the i·th occurrence of the regular expression ex,,,. If there are less than i 
occurrences of expr, and the input is a file (rather than a pipe), then the position in the 
file remains unchanged. Otherwise, a screenf ul is displayed. staning two lines befor,~ 
the place where the expression was found. The user·s erase and kill characters may be 
used to edit the regular expression. Erasin& back past the first column cancels the 
search command. 

in search for the i-th occurrence of the last reaular expression entered. 

(sinale quote) Go to the point from which the last search staned. If no search has 
been performed in the current file, this command aoes back to the beginning of the file. 

!command 
invoke a shell with command. The characters •% • and • !' in •command" are replaced 
with the current file name and the previous shell command respectively. If there is no 
current file name, '% • is not expanded. The sequences "\%• and "\!" are replaced by 
"%" and "!" respectively. 

i:n skip to the i·th next file given in the command line (skips to last file if n doesn't make 
sense) 

i:p skip to the i·tb previous file given in the command line. If this command is given in 
the middle of printing out a file. then more goes back to the beginning of the file. If i 
doesn't make sense. more skips back to the first file. If more is not reading from a .file, 
the bell is rung and nothing else happens. 

:f display the current file name and line number. 
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:q or 
exit more as q or 

it is not necessary to type a carriage return. Up to 
the time when the command character itself is given, the user may hit the line kill character to 
cancel the numerical argument formed. the user may bit the erase character 
to the message. 

At any sent to the the user can hit the quit key (normally 
control the usuai --More-- prompt. The 
user may then enter one commands in the normal manner. Unfortunately, some 

is is done, due to the that any characters waiting in the terminal's 
queue are when occurs. 

terminal is set to noecho mode 
What you will thus not 

program so that the output can be continuous. 
except for the I and ! commands. 

ff the standard output is not a more acts like cat, that a header is 
each there is more tha.n 

more in would be 

- ms + 2 doc.n I more ·S 

AUTHOR 
minor revisions and Peck 

FILES 
data base 

SEE ALSO 
(l ), 1 ) , msgs (1 ) , 1), shO), environ(5) 
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NAME 
msgs ..... system messages and junk mail program 

SY'.'IOPSIS 
msgs [ -fhlpq ) [ number ] [ - number ] 

DESCRIPTION 
Msgs is used to read system messages. These messages are sent by mailing to the login 'msgs' 
and should be short pieces of information which are suitable to be read once by most users of 
the system. 

Msgs is normally invoked each time you login, by placing it in the file .login (.profile if you use 
/bin/sh). It will then prompt you with the source and subject of each new message. If there is 
no subject line, the first few non-blank lines of the message will be' displayed. If there is more 
to the message, you will be told how long it is and asked whether you wish to see the rest of 
the message. The possible responses are: 

y type the rest of the message 

RETURN 
synonym for y. 

n skip this message and go on to the next message. 

redisplay the last message. 

q drops you out of msgs; the next time you run the program it will pick up where you left 
off. 

s append the current message to the file "Messages" in the current directory; 's-' will 
save the previously displayed message. A 's' or 's-' may be followed by a space and a 
filename to receive the message replacing the default "Messages". 

m or 'm-' causes a copy of the specified message to be placed in a temporary mailbox 
and mai/(1) to be invoke_d on that mailbox. Both 'm' and 's' accept a numeric argu· 
ment in place of the·-·.· 

Msgs keeps track of the next message you will see by a number in the file .msgsrc in your home 
directory. In the directory /usrlmsgs it keeps a set of files whose names are the (sequential) 
numbers of the messages they represent. The file /usr/msgslbounds shows the low and high 
number of the messages in the directory so that msgs can quickly determine if there are no 
messages for you. If the contents of bounds is incorrect it can be fixed by removing it; msgs will 
make a new bounds file the next time it is run. 

Options to msgs include: 

-f which causes it not to say "No new messages.". This is useful in your .login file since 
this is often the case here. 

-q Queries whether there are messages, printing "There are new messages." if there are. 
The command "msgs -q" is often used in login scripts . 

.... b causes msgs to print the first part of messages only. 

- I option causes only locally originated messages to be reported. 

num A message number can be given on the command line, causing msgs to start at che 
specified message rather than at the next message indicated by your .msgsrc file. Thus 

msgs -h 1 

prints the first part of all messages. 

-number 
will cause msgs to start number messages back from the one indicated by your .msgsrc 
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file, useful for reviews of recent messages. 

- p causes long messages to be piped through more(!). 

Within msgs you can also go to any specific message by typing its number when msgs requests 
input as to what to do. 

FILES 
/usr/msgs/• 
-1.msgsrc 

AUTHORS 
William Joy 
David Wasley 

SEE ALSO 
mail< I), more(l) 

Bt:GS 
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1-155 



MTU) 

mt - magnetic tape manipulating program 

SYNOPSIS 
mt [ - t tape name] command [ couru J 

DESCJUPTION 

MT 0) 

Mt is to xo the tape drive. If a tape name is not specified, /devlrmtl2 is 
used. If a count is not specified, l is assumed. 

FILES 

Here are 
eof 
f sf 
fsr 
bsf 

/dev/rmt• 

SEE ALSO 
mt(4}, dd0) 

BUGS 

commands: 
count 

space forward count 
space forward countrecords 
space backward roum 
space backward coum records 
rewind tape 
rewind tape and go 

Sill/SI 
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mv - move or rename 

SYNOPSIS 
W'f [ - i ] [ - f ] [ - ] f!Je l 
.,, [ -i] [ -f] [ - J ... directory 

DESCRIPTION 
Mv moves (changes the name of) filel to file]. 

If file2 already exists, it is removed before filel is moved. If filel has a mode which forbids 
writing, m11 prints the mode (see chmod(2)) and reads the standard input to obtain a line; if the 
line begins with y, the move place~ if not, mvexits. 

In the second form, one or more files are moved to the directory with their original file-names. 

M11 ref uses to move a file onto il~lf. 

Options: 

-i stands for interactive mode. Whenever a move is to supercede an existing file, the user 
the name of the followed by a question mark. If he answers with a 

with 'y', the move continues. Any other reply prevents the move from 

- f option any mode restrictions or the -i switch. 

a.II the following arguments to mv as file names. This allows file names 

SEE ALSO 

BUGS 

) , In (1) 

If lie on diff erem file systems, mv must copy the file and delete the original. In 
this case the owner name becomes that of the copying process and any linking relationship with 
other is lost. 

Directories may only be moved within the same parent directory. 
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NAME 
net - execute a command on a remote machine 

SYNOPSIS 
net [ -m machine] [ -I login 1 [ -p na~••wo1r11 ] [ -r respfile] [ - ] [ -r J [ -n ] [ -q ] 
command 

DESCRIPTION 
The net command sends the specified command (which should be enclosed in quotes) over the 
network to the specified for default) remote machine. The network will notify the user when 
the command has been executed and will return to him any output or error indication by 'writ-
ing' (see writeO)) to the if he is still logged in, or 'mailing' (see mail(l)) otherwise. 

There are a number of options, which must precede the command. Options may be specified 
on the command line, the command, or in a file ".netrc" in the user's login direc-
tory. The ".netrc" file is not here. The - m option specifies the desired remote 
machine. If a remote is not specified, the default one is used. machine name 
may be a one letter abbreviation or a full name; - and lower-case distinctions are 
ignored. If the standard output and standard error files are to be saved, the -r option returns 
to the originating user a file (resp.file) containing the standard output and error files when the 
command was executed on the remote machine. If this option is used, no message is written 
back. The presence of a norM:ero length resp.file indicates completion. The -q option 
suppresses all acknowledgements an error occurs, there is output from the command, or 
the exit code of command is no1C1-z,ez 

If the -I and -p options are noc specified, and the login name and password are not in the 
".netrc" file, a remote login name and password is prompted for on the terminal; the -f flag 
forces login name and password A single - indicates that the standard input from 
the local machine is to be taken and transmitted to the remote machine, where it will be the 
standard input for command. The - n flag forces all acknowledgment and output messages to be 
mailed rather than written on the terminal. Options do not need to be separated by spaces, i.e. 
either "-m C" or " - mC" is accepted. There are also other options intended to be used by 
higher level application programs and shell scripts only~ they wm not described here. 

The net command prepares a file to be sent to the remote machine and queues it in the 'net
work queue.' Netq 0) gives information about the queues. 

AUTHOR 

FILES 

BUGS 

Eric Schmidt 

/usr/spool/berknet/logfile 
/usr I spool/berknet/ pfog.file? 
/usr I spool/berlrnet/ nets tat? 
/usr/net/network.map 

-q should be the default. 

SEE ALSO 

with information about net activity 
log file including packet transmission statistics 
statistics file 

network names and topology 

netrm (1). netq(l), netlog(l). netcp (I), netlpr( 1), net mail (l), netlogin (1), mail (1) 
"An Introduction to the Berkeley Network\ Eric Schmidt 
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NAME 
netcp - remote copy of files through the net 

SYNOPSIS 
netcp [ -1 login ] [ - p password ] [ -r ] [ - n ] [ - q ] from.file tofile 

DESCRIPTION 
Netcp copies files between machines and is similar to cp(l). At least one of from.file and to.file 
must be remote. The -1, -p, -f, -q, and -n behave exactly as in net(l). 

From.file and to.file follow these conventions: 

1. A simple filename is assumed to be local and from the current directory. 

2. A filename preceded by a machine designator (see below) is a reference to a file on the 
specified remote machine. If a full pathname is not given, it is assumed to be from the 
login directory. 

Examples: 

grades.p 

C:junk 

/usr/lib/pq 

file in the current directory on local machine 

file in your login directory on C 

file on local machine 

C:comp/c2.c file in a subdirectory on C machine 

When files are being "fetched". that is, the from.file is remote and the to.file is local, the to.file is 
created zero-length mode 600. For security reasons, when the "fetched" file's contents arrive 
at the local machine. the file must still be zero-length and mode 0600. No confirmation is sent 
to the user that the file has been "fetched"; a non-zero file length indicates completion. 

Netcp executes the net(l) command. 

SEE ALSO 
net{l), netrm(l), netq(l), netlog(l), netlpr(l), netmail(l), netlogin(l), cp(l), mail(l) 

AUTHOR 

BUGS 

Eric Schmidt 

The second filename may not be defaulted to a directory name as in cp(l), it must be given 
explicitly. 
The file mode may or may not be set correctly. 
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NAM£ 
netlo& - print the last few lines of the network loa file 

SYNOPSIS 
netlo1 [ - lines 1 

DESCRIPTION 

NETLOG( 1) 

Nttlog prints the last few lines of the network log file indicating recent network activity. 

FILES 
/usr/spool/berknet/logfile the log 

SEE ALSO 
net(l), nemn(l), netq(l), netcp(l), netlpr(l), netmail(l), netlogin(l), mail(l) 

BUGS 
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NA~E 

netlogin - provide login name and password for a remote machine 

SYNOPSIS 
netlogin -m machine [ -I login] 

DESCRIPTION 
The netlogin command sets the login name and password for the specified machine in a rather 
unusual way. The user should type (to the C shell) 

setenv MACHmachine 'netlogin -m machine' 

or (to the default Version 7 "Bourne" shell) 

MACHmachine-·netlogin -m machine'; export MACHmachine 

to his login shell. (Note the back-quotes). For example, 

setenv MACHA 'netlogin -m A' 

will prompt the user for his login name and password on the A machine and 

setenv MACHA 'netlogin -m A -1 myname' 

will prompt the user for the password to account 'A:myname'. 

The ner(l) command will read the environment looking for environment variables beginning 
with "MACH" and followed by a valid machine name on the local network. If found it will 
use that information rather than prompt the user every time he executes a network command. 
This environment information is ignored if login names and passwords are specified on the 
command line of network commands using the -I and -p options or in the .netrc file. 

This procedure for specifying passwords is somewhat safer than putting the remote passwords in 
the .nerrc file. The passwords in the environment are encrypted and the environment informa
tion is useless after the user logs out. Use the .printenvO) command to see the encrypted pass
word. 

AUTHOR 
Eric Schmidt 

SEE ALSO 
net (1), net rm (1), netq (1), netlog (1), netcp(l), netlpr{l), net mail (1), printenv (l), csh (l) 

BUGS 
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NAME 
netlpr - use a remote lineprinter through the net 

SYNOPSIS 
nedpr [ -m machine ] [ -I login l [ -p password 1 I -f] [ -q l [ -n ] [ -c command } [ 
name l ... namen J 

DESCIUPTION 

FILES 

Nerlpr sends the named files. the standard input if none are named). to a remote line· 
printer; the -m option forces the files to be printed on the specified machine. {If not 
specified, the default machine is used.) The -1. -p, -f. -q, and -n options behave exactly 
as in net(l). If the -e option is specified, the command is used in place of 'lpr'. This allows 
the use of different lineprinters on the remote machine. See the file 'lusr!netlnetwork.map' for a 
list of available commands. Any 01her options are passed through to !pr{ 1) on the remote 
machine. Copies of the files are not made on the remote machine. 

Net/pr executes the net(l) command. 

/usr /net/network.map lists the allowed local printer nam.es 

SEE ALSO 
net(l), netrm(l), netq(l), nellog(l}, netcp(l), netmaiHl), netlogin(l), mail(l), lpr(l) 

AUTHOR 
Eric Schmidt 
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NAME 
netmail - read mail on a remote machine over the network 

SYNOPSIS 
netmaU [ -l usemame] [ -p password] [ -cl [ -q 1 [ -n] [ -fl [ machine:username] 

DESCRIPTION 
Mail is checked and/or read on the specified machine. If the machine specification is omitted, 
the default machine is used. The command has two distinct modes depending on whether the 
-c option is specified. 

If -c is specified, the presence of mail is checked on the remote machine. No password is 
required so it can be put in C shell • .netrc' file. A message is written or mailed back (see 
ner(l)) if there is or is not any unread mail. 

If the -c option is not specified, mail is read and mailed back to the user. A password is 
required. Mail is also appended to the remote file 'mbox' as a precaution. 

The -q option suppresses the message sent back if there is no mail. The options -I, -p. -f, 
and -n behave exactly as in net(l). (The login name can be specified either with the -I 
option or by 'machine:usema.me'.) 

Netmail executes the netO) command. 

Examples: 

netmail -c X:uname 

netma.il X:una.me 

checks if there is mail for 'uname' on the X machine, no 
password required. 

reads mail for 'uname' on the X machine. mails it back, pass
word is required. 

AUTHOR 
Eric Schmidt 

SEE ALSO 
net(l), netrm(l), netq(l), netlog(l), netcp(l), netlpr(l), netlogin(l), mail(l) 

BUGS 
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'."iAME 
netq - print contents of network queue 

SY~OPSIS 

netq [ - a ] [ machine ] 

DESCRIPTION 
Netq lists the contents of the network queue, one request per line, for each directly-connected 
machine. For each request, it shows the login name and machine of the originator, the destina
tion machine and login name, and the length (in bytes) of the request (this will be larger than 
any files transferred (e.g. by netcp), because of header information). Also described are the 
queue filename which may be used as an argument to netrm(l), the time entered the queue, 
and the command being sent. 

Netq summarizes requests by other users. If the -a option is specified, requests from all users 
are listed. 

If a machine is specified, only the queue for that directly-connected machine is listed. 

The requests are listed in the order they will be sent; the queue for each machine is totally 
independent from the other machine's queues. 

AUTHOR 

FILES 

Eric Schmidt 

/usr I spool/berknet/ send? 
/usr /spool/berknet/logfile 

the directories where the queues are 
the log 

SEE ALSO 
net(l), netrm(l), netlog(l), netcp(l), netlpr(l), netmail(l), netlogin(l), mail(l) 

BUGS 
Netq should also list files in net queues on intermediate machines. 
The commands are sent shortest-job first. There is no way to delay a shorter, earlier request. 
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NAME 
netrrn - remove a command from the network queue 

SYNOPSIS 
netrm [ - 1 [ name 1 ... namen ] 

DESCRIPTION 

NETRM ( 1) 

Netrm removes files from the network queue which have been queued for transmission to 
remote machines (but not yet sent). The names specified are the filenames reported by the 
netq(l) command. The - option indicates that all files owned by the person logged in are to 
be removed. 

Only the owner of the file or super-user can netrm the file. 

AUTHOR 
Eric Schmidt 

FILES 
/usr I spool/berknet/ send? the directories where the queues are 

BUGS 
Files on network queues on intermediate machines cannot be removed. 
There should be a -m flag to use with - to remove all your requests to one particular 
machine. 

SEE ALSO 
net(l), netq(l), netcp(l), netlpr(l), netmail(l}, netlogin(l), mail(l) 
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NA1\1E 
newaliases - rebuild the data base for the mail aliases file 

SYNOPSIS 
new aliases 

DESCRIPTIO'.'I 

NEW AU AS ES ( 1 ) 

Newolises rebuilds the random access data base for the mail aliases file /usr/lib/aliases. It must 
be run each time /usr/lib/aiiases is changed in order' for the change to take effect. 

SEE ALSO 
aliases(5), de!ivermail(8) 

BUGS 
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'.'!AME 
newcsh - description of new csh features (over oldcsh) 

SY~OPSIS 

csh csh-options 

St:MMARY 
This is a summary of features new in csh(l) in this version of the system; an older version of 
csh is available as oldcsh. This newer csh has some new process control primitives and a few 
other new features. Users of csh must (and automatically) use the new terminal driver (sum
marized in newtty(4) and completely described with the old in rry(4)) which allows generation of 
some new interrupt signals from the keyboard which tell jobs to stop, and arbitrates access to 
the terminal; on CRT's the command "stty crt" is normally placed in the .login file to be exe
cuted at login, to set other useful modes of this terminal driver. 

Jobs. 

The most important new feature in this shell is the control of jobs. A job is associated with each 
pipeline, where a pipeline is either a simple command like "date", or a pipeline like "who I 
we". The shell keeps a table of current jobs, and assigns them small integer numbers. When 
you start a job in the background. the shell prints a line which looks like: 

(l] 1234 

this indicating that the job which was started asynchronously with "&" is job number l and has 
one (top-level) process. whose process id is 1234. The set of current jobs is listed by the jobs 
command. 

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 put the job in the background 
with the command "bg", or run some other commands and then return the job to the fore
ground with "fg". A ·z takes effect immediately 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 doing "stty tostop". lf 
you set this tty option, then background jobs will stop when they try to produce output 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 l. you can name it as "%1 ". Just naming a job brings it to 
the foreground: thus "%I" is a synonym for "f g % l ", bringing job 1 back into the foreground. 
Similarly saying "%1 & " 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 nor
mally restart a suspended ex( 1) 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 con
tains string, if there is only one such job. 

The shell also 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 history mechanism, "%%" is also a synonym for the current job. 
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Status reporting. 

This shell learns immediately whenever a process changes state. It normally informs you when
ever 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. If, however, you set 
the shell variable notijj;, the shell will notify you immediately of changes of status in back· 
ground 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 

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 unmercifully terminated. 

New buiHin commands. 

bg 
bg %job ... 

f g 

Puts the current or specified jobs into the background, continuing them if they were 
stopped. 

fg %job ... 
Brings the current or specified jobs into the foreground, continuing them if they were 
stopped. 

jobs 
jobs -l 

Lists the active jobs; given the -l options lists process id's in addition to the normal 
information. 

kill %job 
kill -sig %job ... 
kiH pid 
km -sig pid ... 
km -I 

Sends either the TERM (terminate) signal or the specified signal to the specified jobs or 
processes. Signals are either given by number or by names (as given in 
/usrlindude/signal. h, stripped of the prefix "SIG.,). The signal names are listed by "kill 
-!". 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 process will 
be sent a CONT (continue) signal as well. 

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. All jobs are 
marked "notify" if the shell variable "notify" is set. 

stop %job ... 
Stops the specified job which is executing in the background. 

11/cjob 
Brings the specified job into the foreground. 

%job & 
Continues the specified job in the background. 
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Process limitations. 

The shell provides access to an experimentaJ (acility for limiting the consumption by a single 
process of system resources. The following commands control this facility: 

limit resource maximum-use 

limit resource 
limit 

Limits the consumption by the current process and each process it creates to not individu· 
ally exceed maximum-use on the specified resource. If no 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 process), jilesi:e (the largest single file which can be created), darasize 
(the maximum growth of the. data+stack region via sbrk(2) beyond the end of the pro
gram text), stacksize (the maximum size of the automatically-extended stac~ region), and 
coredumpsi:e (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 bytes); a scale factor of .. m" or "megabytes" may also be used. For cputime the 
default scaling is "seconds''. while "m" for minutes or "h" for hours, or a time of the 
form "mm:ss" givina minutes and seconds may be used. 

For both resource names and scale factors. unambiguous prefixes of the names suffice. 

unlimit resource 
unlimit 

Removes the limitation on resource. If no resource is specified, then all resource limita· 
tions are removed. 

Directory stack. 

This shell now keeps track of the current directory (which is kept in the variable c'M-·d) and also 
maintains a stack of directories. which is printed by the command dirs. You can change to a 
new directory and push down the old directory stack by using the command pushd which is oth· 
erwise like the chdir command. changing to its argument. You can pop the directory stack by 
saying popd. Saying pushd with no arguments exchanges the top two elements of the directory 
stack. The elements of the directory stack are numbered from 1 Startin& at the top. Saying 
pushd with a argument •• + n" rotates the directory stack to make that entry in the stack be at 
the top and changes to it. Giving popd a ••+n .. argument eliminates that argument from the 
directory stack. 

Miscellaneous. 

This shell imports the environment variable USER into the variable user, TERM into term, and 
HOME into home, and exports 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 impon the 
definition of path from the environment. and re-expon it if you then change it. (It could be set 
once in the .login except that commands over the Berknet would not see the definition.) 

There are new commands eval. which is like the eval of the Bourne shell sh(l), and useful with 
tset( J ) • and suspend which stops a shell (as thou1h a ·z had stopped it; since shells normally 
ignore· ·z signals. this command is necessary.) 

There is a new variable cdpath: if set, then each directory in cdpath will be searched for a direc· 
tory named in a chdir command if there is no such subdirectory of the current directory. 
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An unsetenv command removing environment variables has been added. 

There is a new ":" modifier ":e", which yields the extension portion of a filename. Thus if 
"$a" is "file.c", "Sa:e" is "c". 

There are two new operators in shell expressions "!-" and " ... -.. which are like the string 
operations "! .... " and " ...... " except that the right hand side is a parrern (containing, e.g. "• "s, 
"?"s and instances of "[...]") against which the left hand operand is matched. This reduces 
the need for use of the switch statement in shell scripts when all that is really needed is pattern 
matching. 

The form "$ <" is new, and is replaced by a line from the standard input, with no further 
interpretation thereafter. It may therefore be used to read from the keyboard in a shell script. 

SEE ALSO 

BLGS 

cshO ), killpg(2). sigsys(2). signal(2), jobs(3), sigset(3). tty(4) 

Command sequences of the form "a ; b ; c" aie not handled gracefully when stopping is 
attempted. If you suspend "b". the shell will ihen immediately execute "c". This is especially 
noticeable if this expansion results from an alias. It suffices to place the sequence of commands 
in 0 's to force it to a subshell, i.e. " ( a ; b ; c ) ", but see the next bug. 

Shell builtin functions are not stoppable/restartable. 

Control over output is primitive; perhaps this will inspire someone to work on a good virtual 
terminal interface. In a virtual terminal interface much more interesting things could be done 
with output control. 
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NAME 
newgrp - log in to a new sroup 

SYNOPSIS 
newgrp group 

DESClUPTION 
Newgrp changes the group identification of its caUer. analogously to logln(l). The same person 
remains logged in, and the current directory is 1.mchanged, but calculations of access permis· 
sions to rues are performed with respect to the new sroup ID. 

FILES 

A password is demanded if the group has a password and the user himself does not. 

Newgrp is known to the sheH, which executes it directly without a fork. 

/etc/group, /etc/passwd 

SEI ALSO 
lo1inO), group(S) 

BUGS 
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NA:\iE 
nice, nohup - run a command at low priority (sh only) 

SY~OPSIS 

nice [ - number ] command [ arguments ] 

nohup command [ arguments ] 

DESCRIPTION 

FILES 

Nice executes command with low scheduling priority. If the number argument is present, the 
priority is incremented (higher numbers mean lower priorities) by that amount up to a limit of 
20. The default number is 10. 

The super-user may run commands with priority higher than normal by using a negative prior
ity, e.g. ' - -1 O'. 

Nolwp executes command immune to hangup and terminate signals from the controlling termi
nal. The priority is incremented by 5. Nohup should be invoked from the shell with '&' in 
order to prevent it from responding to interrupts by or stealing the input from the next person 
who logs in on the same terminal. The syntax of nice is also diff erenL 

nohup.out standard output and standard error file under nohup 

SEE ALSO 
csh(l), nice{2), renice(8) 

D L~ G "liOS TICS 

BLGS 

,Vice returns the exit status of the subject command. 

Nice and 11ohup are particular to shO). If you use csh(l), then commands executed with "&" 
are automatically immune to hangup signals while in the background. There is a builtin com
mand nohup which provides immunity from terminate, but it does not redirect output to 
11ohup. out. 

Nice is built into csh(l) with a slightly different syntax than described here. The form "nice 
+ 10" nices to positive nice, and "nice -10" can be used by the super-user to give a process 
more of the processor. 
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nm - name list 

SYNOPSIS 
nm [ - agnopru l [ file ... l 

DESCRIPTION 
Nm prints the name list (symbol each object file in the argument list. If an argument 
is an archive, a listing for each object file in archive will be produced. If no file is given, 
the symbols 'a.out' are listed. 

by its value (blanks if undefined) and one of the letters U 
(undefined), A , T {text segment symbol), D segment symbol), B (bss segment 
symbol), C (common symbol), f file name., or - for sdb symbol table entries -a below). 
If the symbol is local (non-extemai) the type letter is in lower case. The output is sorted alpha
beticaily. 

Options are:: 

-a Include aH symbols in candidates for printing~ normally symbois destined for sdb(l} are 
excluded. 

-g only global (external) 

-n Sort rn.ther than 

-o Prepend file or archive element name to each output line rather than only once. 

-p Don't sort~ prim in symbol-table order. 

-r Sort in reverst order. 

-u only 

SEE ALSO 
arO). ad5), , stab(5) 
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NAME 
num - nun:iber lines 

SYNOPSIS 
nam [file ... 1 

DESCRIPTION 

UNIX Programmer's Manual NUM ( 1) 

The lines in the specified files, or the standard input, are copied to the standard output pre· 
ceded by line numbers. Tabs remain aligned in the output as the lines are printed preceded by 
the number blank padded to six digits and then 2 spaces. 

Num is actually just the -n option of the car(l) command. 

SEE ALSO 
cat (1). pr(l) 
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NAME 
od - octal dump 

SYNOPSIS 
od [ -akdoxDOXw] [ft.le l [ [ + lotrset[ . H b] 1 

DESCRIPTION 
Oddumps 
missing. - o is 

b Interpret bytes in 0<.."W. 

as selected by the first argument. if the first argument is 
u!11;<urnuJ!l;l! of the argument characters are: 

c Interpret bytes in ASCII. Certain non~graphic characters appear as C escapes: null• \O, 
b<a\ckspace formf ee-d-\f, -\n. return -\r, tab-\t; others appear as 3§digit octal 
numbers. 

d Interpret {16 bit in decimal. 

o Interpret shorts 0 6 bit in octal. 

w Produce wide column) output. 

:r Interpret shorts 

D Interpret longs 
bit words) in hex. 

0 Interpret longs bit words) in octal. 

X Interpret longs words) in hex. 

The file argument specifies which file is to be dumped. If no file argument is specified, the 
standard input is 1.1.sed. 

The offset argument specifies the in the file where dumping is to commence. This argu-
ment is normally hncrpreted liS octal If '.' is appended, the offset is interpreted in 
decimal. If 'b' is appended, the offset is interpreted in blocks of 512 bytes. If the file argument 
is omiued, the offset argument must be preceded ' + '. 
Dumping 

SEE ALSO 
adb(D 
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NAME 
passwd - change login password 

SYNOPSIS 
passwd [ name ] 

DESCRIPTION 

FILES 

This command changes (or installs) a password associated with the user name (your own name 
by default). 

The program prompts for the old password and then for the new one. The caller must supply 
both. The new password must be typed twice, to forestall mistakes. 

New passwords must be at least four characters long if they use a sufficiently rich alphabet and 
at least six characters long if monocase. These rules are relaxed if you are insistent enough. 

Only the owner of the name or the super-user may change a password; the owner must prove 
he knows the old password. 

/etc/passwd 

SEE ALSO 
login(l), passwd(5), crypt(3) 
Robert Morris and Ken Thompson, UNIX password security 
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NAME 
pc - Pascal compiler 

5i\'NOPSIS 
pc [option ] [ -I name ... ) name ... 

DESCRIPTION 
Pc is a Pascal compiler. If given an argument file ending with .p. it will compile the file and 
load it into an executable file called, by default, a.out. 

A program may be separated into more than one .p file. Pc will compile a number of argument 
.p files into object files (with the extension .o in place of .p). Object files may then be loaded 
into an executable a.out file. Exactly one object file must supply a proaram statement to suc
cessfully create an executable a.out file. The rest of the files must consist only of declarations 
which logically nest within the program. References to objects shared between separately com
piled files are allowed if the objects are declared in included header files. whose names must 
end with .h. Header files may only be included at the outermost level. and thus declare only 
1lobally available objects. To allow functions and procedures to be declared. an external direc
tive has been added. whose use is similar to the forward directive but restricted to appear only 
in .h files. Function and procedure bodies may not appear in .b files. A binding phase of the 
compiler checks that declarations are used consistently. to enforce the type checking rules of 
Pascal. 

Object files created by other language processors may be loaded together with object files 
created by pc. The functions and procedures they define must have been declared in .h files 
included by all the .p files which call those routines. Calling conventions are as in C. with var 
parameters passed by address. 

See the Berkeley Pascal User's Manual for details. 

The following options have the same meaning as in cc(l) and /770). See Id( l) for load-time 
options. 

-c Suppress loading and produce '.o· file(s) from source file(s). 

-1 Have the compiler produce additional symbol table information for sdb( I). 

-w Suppress warning messages. 

- p Prepare object files for profiling. see prof( 1). 

-o Invoke an object-code improver. 

-s Compile the named program, and leave the assembler-language output on the 
corresponding file suffixed '.s'. (No '.o' is created.>. 

-o output 
Name the final output file output instead of a.out. 

The following options are peculiar to pc. 

-c Compile code to perform runtime checks. verify assert statements. and initialize all vari-
ables to zero as in pi. 

-b Block buffer the file ourpur. 

-i Produce a listing for the specified procedures. functions and include files. 

-I Make a program listing during translation. 

-s Accept standard Pascal only; non-standard constructs cause warning diagnostics. 

-z Allow execution profiling with pxp by aenerating statement counters. and arranging for 
the creation of the profile data file pmon.our when the resultina object is executed. 
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FILES 

UNIX Programmer's Manual PC ( 1) 

Other arguments are taken to be loader option arguments, perhaps libraries of pc compatible 
routines. Certain flags can also be controlled in comments within the program as described in 
the Berkeley Pascal User's Manual. 

file.p 
/usr/lib/pcO 
/lib/fl 
/usr/lib/pc2 
/lib/c2 
/usr/lib/pc3 
/usr/lib/pc2.0strings 
/usr/lib/how _pc 
/usr/lib/libpc.a 
/usr /Ii b/libm.a 
/lib/libc.a 

pascal source files 
compiler 
code generator 
runtime integrator Online expander) 
peephole optimizer 
separate compilation consistency checker 
text of the error messages 
basic usage explanation 
intrinsic functions and 1/0 library 
math library 
standard Ii brary. see i111ro(3) 

SEE ALSO 
Berkeley Pascal User's Manual 
pi(l), pxp(l), pxref(l), sdb(l) 

DIAG~OSTICS 

For a basic explanation do 

pc 

See pi (1). for an explanation of the error message format. Internal errors cause messages con
taining the word SNARK. 

AlTHORS 

Bl GS 

Charles B. Haley. William N. Joy. and Ken Thompson 
Retargetted to the second pass of the portable C compiler by Peter Kessler 
Runtime library and inline optimizer by M. Kirk McKusick 
Separate compilation consistency checking by Louise Madrid 

The keyword packed is recognized but has no effect. 

The binder is not as strict as described here. with regard to the rules about external declarations 
only in '.h' files and including '.h' files only at the outermost level. It will be made to perform 
these checks in its next incarnation. so users are warned not to be sloppy. 

The - z flag doesn't work for separately compiled files. 

Because the -s option is usurped by the compiler. it is not possible to pass the strip option to 
the loader. Thus programs which are to be stripped. must be run through srrip(l) after the are 
compiled. 
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NAME 
pi - Pucal interpreter code translator 

SYNOPSIS 
pt [ -blnpstuwz] [ -1 name ... ] aame.p 

DESCJlJPTION 

nLES 

Pi translates the program in the file na1M.p leavin1 interpreter code in the file obj in the current 
directory. The interpreter code can be executed usin1 px. Pix performs the functions of pi and 
px for 'load and 10' Pascal. 
The f ollowin1 flass are interpreted by pi: the associated options can also be controlled in com
ments within the proaram as described in the Berkeley Pascal US#r 's kfanWJL 

-b Block buft"er the tile ourput 

-l Enable the listin1 for any specified procedures and functions and while processin1 any 
specified include files. 

-I Make a program listing during translation. 

-n Begin each listed indude file on a new pqe with a banner line. 

-p Suppress the post-mortem control tlow becktrace if an error oa:urs; suppress statement 
limit counting. 

-s Accept standard Pascal only; non-standard constructs cause warn.in& diagnostics. 

-t Suppress runtime tests of subrange variables and treat usert statements as comments. 

-a Card imqe mode; only the first 72 characters of input lines are used. 

-w Suppress wamin1 diagnostics. 

-z Allow execution proftlin1 with pxp by 1eneratin11 statement counters, and arranain1 for 
the creation of the profile data file pmon.out when the resultin1 object is executed. 

file.p 
file.i 
/usr /lib/ pi_ strinss 
lust /lib/how _pi• 
obj 

input ftle 
include file(s) 
text of the error messages 
basic usaae explanation 
interpreter code output 

SIE ALSO 
Berkeley Pascal User's Manual 
pix(l), px(l), pxp(l), pxref(l) 

DIAGNOSTICS 
For a basic explanation do 

pi 

In the diagnostic output of the translator, lines containin1 syntax errors are listed with a tlaa 
indicatin1 the point of error. Diaanostic messages indicate the action which the recovery 
mechanism took in order to be able to continue parsing. Some diagnostics indicate only that 
the input is •malformed.' This oci:ms if the recovery can find no simple correction to make tbe 
input syntactically valid. 

Semantic error diaanostics indicate a line in the source text near the point" of error. Some 
errors evoke more than one diaanostic to help pinpoint the error. the follow-up messaps bqin 
with an ellipsis • .•. •. 
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The first character of each error message indicates its class: 

E Fatal error; no code will be generated. 
e Non-fatal error. 
w Warning - a potential problem. 
s Non-standard Pascal construct warning. 

If a severe error occurs which inhibits further processing, the translator will give a diagnostic 
and then 'QUIT'. 

AUTHORS 

BUGS 

Charles B. Haley, William N. Joy, and Ken Thompson 
Ported to VAX-11 by Peter Kessler 

Formal parameters which are procedures and functions are not supported. 

The keyword packed and the function dispose are recognized but have no effect. 

For clarity, semantic errors should be flagged at an appropriate place in the source text, and 
multiple instances of the 'same' semantic error should be summarized at the end of a procedure 
or function rather than evoking many diagnostics. 

When Include files are present, diagnostics relating to the last procedure in one file may appear 
after the beginning of the listing of the next. 
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NAME 
pix - Pascal interpreter and executor 

SY~OPSIS 
pix [ -blnpstuwz] [ -i name ... J name.p [argument ... 

DESCRIPTION 

PIX (1) 

Pix is a 'load and go' version of Pascal which combines the functions of the interpreter code 
translator pi and the executor px. It uses pi to translate the program in the file name.p and, if 
there were no fatal errors during translation, causes the resulting interpreter code to be exe
cuted by px with the specified arguments. A temporary file is used for the object code; the file 
obj is neither created nor destroyed. 

FILIS 
/usr/bin/pi 
/usr/bin/px 
/tmp/pix????? 
/usr /lib/how _pix 

SEE ALSO 
Berkeley Pascal User's Manual 
pi{l), px(l) 

DIAGNOSTICS 
For a basil: explanation do 

pix 

AlJTHORS 

Pascal translator 
Pascal executor 
temporary 
basic explanation 

Susan L. Graham and William N. Joy 
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SAME 
plot - graphics filters 

SYNOPSIS 
plot [ -Tterminal [ raster ] ] 

DESCRIPTION 

FILES 

These commands read plotting instructions (see plot(5)) from the standard input, and in gen
eral produce plotting instructions suitable for a particular terminal on the standard output. 

If no terminal type is specified, the environment parameter $TERM (see environ (5)) is used. 
Known terminals are: 

4014 Tektronix 4014 storage scope. 

450 DASI Hyterm 450 terminal (Diablo mechanism). 

300 DASI 300 or GS! terminal (Diablo mechanism). 

3005 DASI JOOS terminal (Diablo mechanism). 

ver Versatec Dl200A printer-plotter. This version of plot places a scan-converted image in 
'/usr/tmp/ra.ster' and sends the result directly to the plotter device rather than to the 
standard output. The optional argument causes a previously scan-converted file raster 
to be sent to the plotter. 

/usr/bin/tek 
/usr /bin/t450 
/usr/bin/t300 
/usr/bin/t.300s 
/usr/bin/vpiot 
/usr/tmp/raster 

SEE ALSO 
plot (3), plot (5) 

BUGS 
There is no lockout protection for /usr/tmp/raster. 
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NA.MI 
pmerge - pa.seal We merger 

SYNOPSIS 
pmef'le name.p ... 

DESClUPTION 

Programmer's Manual PMERGE ( l) 

Pmerge named Pascal files a single standard Pascal program. The resulting 
program is listed on the standard 01 . .uput h is intended to be used to merge a collection of 
separately compiled modules so that they can be run through pi , or exported to other sites. 

FILES 
/wr/tmp/MG .. files 

SEE ALSO 
), pi(l), 

Auxiliary documentation J:Jl!1·1t:1>1~•v User's Manual. 

AUTHOR 
M. Kirk Mc.Kusick 

BUGS 
Very minimal error checking is done, so incorrect programs will produce unpredictable results. 
Block comments should be the keyword to which they ref er or they a.re likely to 
end up in bizarre places. 
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NAME 
pr - print file 

SYNOPSIS 
pr [ option J •.. [ file ] ... 

DESCRIPTION 

FILES 

Pr produces a printed listing of one or more files. The output is separated into pages headed by 
a date, the name of the file or a specified header, and the page number. If there are no file 
arguments, pr prints its standard input. 

Options apply to all following files but may be reset between files: 

- n Produce n-column output. 

+ n Begin printing with page n. 

-h Take the next argument as a page header. 

-wn For purposes of multi-column output, take the width of the page to be n characters 
instead of the default 72. 

-r Use formfeeds instead of newlines to separate pages. A formfeed is assumed to use up 
two blank lines at the top of a page. (Thus this option does not affect the effective 
page length.) 

-In Take the length of the page to be n lines instead of the default 66. 

- t Do not print the 5-line header or the 5-line trailer normally supplied for each page. 

-sc Separate columns by the single character c instead of by the appropriate amount of 
white space. A missing c is taken to be a tab. 

-m Print all files simultaneously, each in one column, 

Inter-terminal messages via wri1e(l) are forbidden during a pr. 

/dev/tty? to suspend messages. 

SEE ALSO 
cat(l) 

DIAGNOSTICS 
There are no diagnostics when pr is printing on a terminal. 
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NAME 
printenv - print out the environment 

SYNOPSIS 
printenv [ name 1 

DESCRIPTION 

PRINTENV ( 1 ) 

Prinrenv prints out the values of the variables in the environment. If a name is specified, only 
its value is printed. 

If a name is specified and it is not defined in the environment, printenv returns exit status 1, 
else it returns status 0. 

SEE ALSO 
sh (1), environ (5), csh ( 1) 

BUGS 
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NAME 
prmail - print out mail in the post office 

SYNOPSIS 
prmail [ user ... ] 

DESCRIPTION 

PRMAIL ( 1) 

Prmail prints the mail which waits for you, or the specified user, in the post office. The mail is 
not disturbed. 

FJLES 
/usr/spoo!/maill* post office 

SEE ALSO 
biffO). mai!OL from(l), binmail(l) 

Bl GS 
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NAME 
prof -- profile 

SY~OPSIS 
prof -~·~ J ( -i J [ -11 ] [ -z l [ -s l [ -v [ -low [ -high] ] J [a.out [ mon.out ... l J 

DESCRIPTIO!'l 

FU.ES 

Prof interprets the produced the monitor subroutine. Under default modes, the symbol 
in the named object file fa.out default) is read and correlated with the profile file (mon.out 

default). symbol, the percentage of time spent executing between that sym
bol and. the next is printed {in decreasing order), together with the number times that rou
tine was called and the number of milliseconds per call. If more than one profile file is 
specified. the output represents !he sum the profiles. 

In order the number of to a routine to be tallied, the -p option of cc. j77 or pc must 
have been given when the file containing the routine was compiled. This option also arranges 
for the profile file to be produced automatically. 

Options are: 

-a aH symbols are reported rather than just external symbols. 

- i the output is sorted symbol value. 

-n the is sorted number 

a summary is produced in mon.sum. This is really only useful when more 
than one profile file is specified. 

all and a version of the profile is produced on the stan-
dard display by the plot( 1) filters. When plotting, the numbers /o..,,,· and high, 
by O and IOO, may be given to cause a selected percent.age of the profile to be 

with accordingly higher resoluiion. 

have zero usage fas indicated by call counts and accumulated time) are 
in the 

mon.out profile 
a.out for name!lst 
men.sum for summary profile 

SEE ALSO 
, cdl), plot(D 

BUGS 
Beware of quantization errors. 

Is by which the entry points at the bottom of subroutines and functions. 
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NAME 
ps - process status 

SYNOPSIS 
ps [ acegkistuvwx# ] 

DESClUPT!ON 

4th 

Ps prints information about processes. Normally, only your processes are candidates to be 
printed by ps; specifying a causes other users processes to be candidates to be printed; specify
ing x includes processes without control terminals in the candidate pool. 

AH output formats include, for each process, the process id PID, control terminal of the pro
cess TT, cpu time used by the process TIME (this includes both user and system time), the 
state ST AT process, and an indication of the COMMAND which is running. The state is 
given a sequence of four letters, e.g. "R WNA". The first letter indicates the runnability of 
the process: R for runnable processes, T for stopped processes, P for processes in page wait, D 
for those disk other short term) waits, S for those sleeping for less than about 20 
se(:on:as, and I idle longer than about 20 seconds) processes. The second letter 

whether a proceS! is swapped out, showing W if it is, or a blank if it is loaded Gn· 
core); a process which has specified a soft limit on memory requirements and which is exceed
ing that limit shows >; such a process is <necessarily) not swapped. The third letter indicates 

a process is running with altered CPU scheduling priority (nice>: if the processes prior-
is a N is sh.own, if the process priority has been artificially raised then a '<' is 

shown; process running without special treatment have just a blank. The final letter indicates 
the process for virtual memory replacement~ the letters correspond to 

currently the possibilities are A standing for VA ANOM, S for 
and blank for V A_NORM: an A typically represents a li.spO) in garbage collection, S 

image processing programs which are using virtual memory to sequernia:ly 
l'l!cu1r""'~"" voluminous data. 

a asks information about all processes with terminals fordinarily only one's own 
processes are displayed). 

c the command name, as stored internally in the system for purposes of accounting, 
rather th.an the command arguments, which are kept in the process' address space. This 
is more if less informative, since the process is free to destroy the latter informa-

mortem 

to be printed as weU as the arguments to the command. 

Without th.is option, p:s only prints "interesting" processes. 
uninteresting if they are process group leaders. This normally 

processes waiting for users to login on free 

place of /devlkmem and ldevlmem. This is used for post-

?PIO, CP, NI, ADDR, SIZE, RSS and WCHAN as 

the kernel stack each process (for use by system maintainers) to 

format 
to processes whose controlling tty is x (which should be specified as 

ps, e.g. uyJ, tro for console, tdO for ttydO, t? for processes with no tty, 
must be the last one given. 

output is produced. This includes fields USER, %CPU, NlCE, SIZE, and 
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below. 

a wide: output 
wide 

PS (l) 

stat1st1cs is output. This includes 
%CPU and %MEM, described 

columns rat.her than , if e.g. ww, use arbi@ 
,., .. , .. ..,., is used to decide how much of kmg commands to 

x ever1 about proces.se:s with no 

# A process m1y in which case the output is res-
to that process. 

{JS co1e if the k option is given, instead of /vmcore. 
to use instead of the /dev/drum. If a 

Otherwise, 

which are not common to aU 
name owner the process 
cpu the process~ is a decaying average over up to a minute of pre· 
vious the time base over which this is computed varies (since 
processes may be very it is possible the sum all %CPU fields to exceed 

NICE ,.,.., .. ,.,,!!> increment (see nK:e(2}) 
units) 

the process byte units) 
via a call to , if no limit has been 

TSIZ 

SL time 
PAGEIN number 

core. 

PPID 

WCHAN 

F 

STRC 

SU LOCK 

SKEEP 

references by the process to pages not loaded in 

in 
when in non-interruptible: wait) 

fan address in the system), with the initial part of 
oui,Art~J\Jv prints as 4000. 

process as in /usrlinclude/sys/proc.h: 
in core 
swapper or pager process 

i.iw:11nriea out 

process in page wait state 
another to swap out 
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FILES 

UNIX Programmer's Manual PS ( 1) 

SDL YU 000200 delayed unlock of pages 
SWEXIT 000400 workin& on exiting 
SPHYSIO 000800 doing physical i/o (bio.c) 
SVFORK 001000 process resulted from vforkO 
SVFDONE 002000 another vfork tlaa 
SNOVM 004000 no vm, parent in a vforkO 
SPAGI 008000 init data space on demand, from inode 
SANOM 010000 system detected anomalous vm behavior 
SUANOM 020000 user warned of anomalous vm behavior 
STIMO 040000 timing out during sleep 
SDET ACH 080000 detached inherited by init 
SNUSIG 100000 using new signal mechanism 

A process that has exited and has a parent, but has not yet been waited for by the parent is 
marked <defunct>; a process which is blocked trying to exit is marked <exiting>; Ps makes 
an educated guess as to the file name and arguments given when the process was created by 
examining memory or the swap area. The method is inherently somewhat unreliable and in any 
event a process is entitled to destroy this information, so the names caMot be counted on too 
much. 

/vmunix 
/dev/kmem 
/dev/drum 
/vmcore 
/dev 

system namelist 
kernel memory 
swap device 
core file 
searched to find swap device and tty names 

SEE ALSO 
t kilJO ), w(l) 

BUGS 
Things can change while psis running; the picture it gives is only a close approximation to real· 
ity. 

4th Berkeley Distribution 
1-1 91 



PTI (I) UNIX Programmer's Manual 

~AME 
pti - phototypesetter interpreter 

SY~OPSIS 
pti [ file ... J 

DESCRIPTIO~ 

PTI< l) 

Pt1 shows the commands in a stream from the standard output of tro.J]l. l) using troff's -1 
option. interpreting them as they would act on the typesetter. Horizontal motions shows as 
counts in internal units and are marked with • <' and · > • indicating left and right motion. 
Vertical space is called lead and is also indicated. 

SEE ALSO 
troff( 1) 

Bl'GS 
Too cryptic for normal users. who should use .. troff - a ... ". 
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ptx - permuted index 

SY'iOPSIS 
ptx [option] ... [input f output] l 

DESCRIPTIO'i 

FILES 

Bl GS 

Ptx generates a permuted index to file input on file output (standard input and output default). 
It has three phases: the first does the permutation. generating one line for each keyword in an 
input line. The keyword is rotated to the front. The permuted file is then sorted. Finally. the 
sorted lines are rotated so the keyword comes at the middle of the page. Prx produces output 
in the form: 

.xx "tail" "before keyword" "keyword and after" "head" 

where .xx may be an nroff or rroffi l) macro for user-defined formatting. The before keyword 
and ke_nrnrd and afier fields incorporate as much of the line as will fit around the keyword when 
il is printed at the middle of the page. Tat! and head. at least one of which is an empty string 
"M, are wrapped-around pieces small enough to fit in the unused space at the opposite end of the 
line. When original text must be discarded, '/' marks the spot. 

following options can be applied: 

-f Fold upper and lower case letters for sorting. 

-t Prepare the output for the phototypesetter; the default line length is I 00 characters. 

-w 11 Use the next argument, n, as the width of the output line. The default line length is 72 
characters. 

-g n Use the next argument, n. as the number of characters to allow for each gap among the 
four parts of the line as finally printed. The default gap is 3 characters. 

-o only 
Use as keywords only the words given in the 011~r file. 

-i ignore 
Do not use as keywords any words given in the ignore file. If the - i and -o options 
are missing. use /usr/lib/eign as the 1g11ore file. 

-b break 
Use the characters in the break file to separate words. In any case. tab, newline. and 
space characters are always used as break characters. 

-r Take any leading nonb!ank characters of each input line to be a reference identifier (as 
to a page or chapter) separate from the text of the line. Attach that identifier as a 5th 
field on each output line. 

The index for this manual was generated using ptx. 

/bin/sort 
/usr /lib/ eign 

Line length counts do not account for overstriking or proportional spacing. 
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NAME 
pwd - working directory name 

SYNOPSIS 
pwd 

DESCRIPTION 
Pwd prints the pathname the 

SEE AL.SO 

BUGS 

cdO), csh(l) 

In csh ( 1) the command 
case that the current 
into it). 

(current) directory. 

(although it can give a different answer in the rare 
or a containing directory was moved after the shell descended 
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NAME 
px - Pascal interpreter 

SYNOPSIS 
pi: [ obj [ argument ... ] ] 

DESCRIPTION 

FILES 

Px interprets the abstract machine code generated by pi. The first argument is the file to be 
interpreted. and defaults to obj; remaining arguments are available to the Pascal program using 
the built-ins argv and argc. Px is also invoked by pix when running 'load and go'. 

If the program terminates abnormally an error message and a control flow backtrace are printed. 
The number of statements executed and total execution time are printed after normal termina
tion. The p option of pi suppresses all of this except the message indicating the cause of abnor
mal termination. 

obj 
pmon.out 

default object file 
profile data file 

SEE ALSO 
Berkeley Pascal User's Manual 
pi(l). pix(l) 

DIAGNOSTICS 
Most run-time error messages are self-explanatory. Some of the morE 'unusual ones are: 

Reference to an inactive file 
A file other than input or output was used before a call to reset er r,e.imi1£. 

Statement count limit exceeded 
The limit of 500,000 executed statements (which prevents excessr~ looping or recur
sion) has been exceeded. 

Bad data found on integer read 
Bad data found on real read 

Usually, non-numeric input was found for .a number. For .reals, ?ascal requires digits 
before and after the decimal point so that numbers like • .l' .ar ":21 ... evoke the second 
diagnostic. 

panic: Some message 
Indicates a internal inconsistency detected in px probably due to a 'Pascal system ibug. 

AUTHORS 

BUGS 

Charles B. Haley, William Joy, and Ken Thompson 
V AX-11 version by Kirk McKusick 

Post-mortem traceback is not limited; infinite recursion leads to almost infinite tracebaclc. 
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NAME 
pxp - Pascal execution profiler 

SYNOPSIS 
pxp [ -acdefjnstuw_] [ -23456789] [ -z [name ... ]] name.p 

DESCRIPTION 

FILES 

Pxp can be used to obtain execution profiles of Pascal programs or as a pretty-printer. To pro
duce an execution profile all that is necessary is to translate the program specifying the z option 
to pi or pix, to execute the program, and to then issue the command 

pxp -z name.p 

A reformatted listing is output if none of the c, t, or z options are specified; thus 

pxp old.p > new.p 

places a pretty-printed version of the program in 'old.p' in the file 'new.p'. 

The use of the following options of pxp is discussed in sections 2.6, S.4, S.S and S.10 of the 
Berkeley Pascal User's Manual. 

-a Print the bodies of all procedures and functions in the profile; even those which were 
never executed. 

-c Extract profile data from the file core. 

-d Include declaration parts in a profile. 

-e Eliminate include directives when reformatting a file; the include is replaced by the 
reformatted contents of the specified file. 

-f Fully parenthesize expressions. 

- j Left justify all procedures and functions. 

-n Eject a new page as each file is included; in profiles, print a blank line at the top of the 
page. 

-s Strip ~omments from the input text. 

-t Print a table summarizing procedure and function call counts. 

-u Card image mode; only the first 72 characters of input lines are used. 

-w Suppress warning diagnostics. 

-z Generate an execution profile. If no names, are given the profile is of the entire pro-
gram. If a list of names is given, then only any specified procedures or functions and the 
contents of any specified incJude files will appear in the profile. 

Underline keywords. 

-d With d a digit, 2 ~ d ~ 9, causes pxp to use d spaces as the basic indenting unit. The 
default is 4. 

name.p 
name.i 
pmon.out 
core 

input file 
include file (s) 

profile data 

/usr /lib/how _pxp 
profile data source with -c 
information on basic usage 
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SEE ALSO 
Berkeley Pascal User's Manual 
pi (l), px (1) 

DIAGNOSTICS 
For a basic explanation do 

pxp 

PXP (I) 

Error diagnostics include 'No profile data in file' with the c option if the z option was not 
enabled to pi; 'Not a Pascal system core file' if the core is not from a px execution; 'Program 
and count data do not correspond' if the program was changed after compilation, before 
profiling; or if the wrong program is specified. 

AUTHOR 
William Joy 

BUGS 
Does not place multiple statements per line. 

1 -1 97 

3rd Berkeley Distribution 4/8179 



PXREF ( l) UNIX Programmer's Manual 

NAME 
pxref - Pascal cross-reference program 

SYNOPSIS 
pxref [ - ] name 

DESCRIPTION 

PXREF ( 1) 

Px.refmakes a line numbered listing and a cross-reference of identifier usage for the program in 
name. The optional ' - ' argument suppresses the listing. The keywords goto and label are 
treated as identifiers for the purpose of the cross-reference. Include directh.·es are not pro
cessed, but cause the placement of an entry indexed by '#include' in the cross-reference. 

SEE ALSO 
Berkeley Pascal User's Manual 

AUTHOR 
Niklaus Wirth 

Bl:GS 
Identifiers are trimmed to 10 characters. 
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NAME 
ranlib - convert archives to random libraries 

SYNOPSIS 
ranlib archive ... 

DESCRIPTION 
Ranlib converts each archive to a form which can be loaded more rapidly by the loader, by 
adding a table of contents named __ .SYMDEF to the beginning of the archive. It uses ar(l) 
to reconstruct the archive, so that sufficient temporary file space must be available in the file 
system containing the current directory. 

SEE ALSO 

BCGS 

!d(l), ar(l), iorder(l) 

Because generation of a library by ar and ra.11domization by ranl1b are separate, phase errors are 
possible. The loader Id warns when the modification date of a library is more recent than the 
creation of its dictionary; but this means you get the warning even if you only copy the library. 
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~A~IE 

ratfor - rational Fortran dialect 

SY~OPSIS 

rat!or [ option ... ] [ filename ... ] 

DESCRIPTION . 

RATFOR ( 1) 

Ratfor converts a rational dialect of Fortran into ordinary irrational Fortran. Ratfor provides 
control flow constructs essentially identical to those in C: 

statement grouping: 
l statement; statement; statement } 

decision-making: 
if (condition) statement [ else statement ] 
switch (integer value) I 

case integer: statement 

(default: ] statement 

loops: while (condition) statement 
for (expression; conditi~n; expression) statement 
do limits statement 
repeat statement [ until (condition) ] 
break 
next 

and some syntactic sugar to make programs easier to read and write: 

free form input: 
multiple statements/line; automatic continuation 

comments: 
# this is a comment 

translation of relationals: 
>.>-.etc .• become .GT .•. GE .• etc. 

return (expression) 
returns expression to caller from function 

define: define name replacement 

include: 
include filename 

Ratfor is best used with }77(1). 

SEE ALSO 
en u >. n1 u ) 
8. W. Kernighan and P. J. Plauger. SoftM.·ar~ Tools, Addison-Wesley. 1976. 

7th Edition 
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NAME 
refer, lookbib - find and insert literature references in documents 

SYNOPSIS 
rder [ option ] .. . 

look.bib [ file ] .. . 

DESCRIPTION 
lookbib accepts keywords from the standard input and searches a bibliographic data base for 
references that conta.in those keywords anywhere in title, author, journal name, etc. Matching 
references are printed on the standard output. Blank lines are ta.ken as delimiters between 
queries. 

Refer is a preprocessor for nroff or troff(!) that finds and formats references. The input files 
(standard input default) are copied to the standard output, except for lines between . [ and . ] 
command lines, which are assumed to contain keywords as for lookbib, and are replaced by 
information from the bibliographic data base. The user may avoid the search, override fields 
from it, or add new fields. The reference data, from whatever source, are assigned to a set of 
troff strings. Macro packages such as ms(7) print the finished reference text from these strings. 
A flag is placed in the text at the point of reference; by default the references are indicated by 
numbers. 

The following options are available: 

-u the first rauthor names <Jones, J. A. instead of J. A. Jones). If ris omitted all 
author names are reversed. 

-b Bare mode: do not put any flags in text <neither numbers nor labels). 

-csuing 
Capitalize (with CAPS SMALL CAPS) the fields whose key-letters are in suing. 

-~ Instead of leaving the references where encountered, accumulate them until a sequence 
of the form 

. [ 
SLISTS 
.J 

is encountered, and then write out all references collected so far. Collapse references to 
same source. 

- k.x Instead of numbering references. use labels as specified in a reference data line begin-
ning by default xis L. 

-· lm,n 
Instead of numbering references, use labe!!i made from the senior author's last name and 
the year of publication. Only the first m letters of the last name and the last n digits of 
the date are used. If either m or •" is omitted the entire name or date respectively is 
used. 

- p Take the next argument as a file of references to be searched. The default file is 
searched last 

- u Do not search the default file. 

-ikeys 
Sort references by fields whose key-letters are in the keys string; permute ref ere nee 
numbers in text accordingly. Implies -e. The key-letters in keys may be followed by a 

to indicate how many such fields are used. with + taken as a very large number. 
The default is AD which sorts on the ;;enior author and then date; to sort, for example, 
on ail authors and then title use -!IA +T. 

1. ~ 2 01 
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refer is used with eqn, neqn or should be to minimize volume data 
pipes. 

FILES 
/usr/dict/papers lists and indexes 

SEE ALSO 
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NAME 
reset - reset the teletype bits to a sensible state 

SYNOPSIS 
reset 

DESCRIPTION 
Reset sets the terminal to cooked mode, turns off cbreak and raw modes, turns on nl, and 
restores special characters that are undefined to their default values. 

This is most useful after a program dies leaving a terminal in a funny state; you have to type 
.. <LF>reset<LF>" to get it to work then to the shell, as <CR> often doesn't work; often 
none of this will echo. 

It isn't a bad idea to follow reset with rser(l) 

SEE ALSO 

BUGS 

stty(l), tset(l) 

Doesn't set tabs properly; it can't intuit personal choices for interrupt and line kill characters, 
so it leaves these the old UNIX standards ·? (delete) for interrupt and @ for line kill. 

It could well be argued that the shell should be responsible for insuring that the terminal 
remains in a sane state; this would eliminate the need for this program. 
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NAME 
rev - reverse lines of a 

SYNOPSIS 
rev [ l ... 

IlESCIUPT!ON 
the named to the standard output, reversing order of characters in every 

If no file is specified, the standard input is copied. 
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NAME 
rm, rmdir - remove (unlink) files 

SYNOPSIS 
rm [ - f ] [ - r ] [ - i ] [ - ] file ... 

rmdlr dir ... 

DESCRIPTION 
Rm removes the entries for one or more files from a directory. If an entry was the last link to 
the file, the file is destroyed. Removal of a file requires write permission in its directory, but 
neither read nor write permission on the file itself. 

If a file has no write permission and the standard input is a terminal, its permissions are printed 
and a line is read from the standard input. If that line begins with 'y' the file is deleted, other· 
wise the file remains. No questions are asked and no errors are reported when the -f (force) 
option is given. 

If a designated file is a directory, an error comment is printed unless the optional argument - r 
has been used. In that case, rm recursively deletes the entire contents of the specified direc· 
tory, and the directory itself. 

If the -i (interactive) option is in effect, rm asks whether to delete each file, and, under - r, 
whether to examine each directory. 

The null option - indicates that all the arguments following it are to be treated as file names. 
This allows the specification of file names starting with a minus. 

Rmdirremoves entries for the named directories, which must be empty. 

SEE ALSO 
unlink(2) 

DIAGNOSTICS 
Generally self-explanatory. It is forbidden to remove the file ' .. ' merely to avoid the antisocial 
consequences of inadvertently doing something like 'rm -r .• ·. 
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NAME 
rewind - rewind tape drive 

SYNOPSIS 
rewind [ tape l 

DESCRIPTION 

UNIX Programmer's Manual REWIND ( l) 

Rewind rewinds the tape drive, if a tape is mounted on it. This is done by opening and closing 
the tape drive, using a file name that will rewind when the file is closed. If an argument is 
given that is taken as the name of the tape drive rather than the default /dev/mtO. 

AUTHOR 
Mark Horton 

FILES 
/dev/mtO 
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NA!\tE 
script - make typescript of terminal session 

SYNOPSIS 
script [ -a ] [ -q] [ -S shell ] [file J 

DESCRIPTION 
Script makes a typescript of everything printed on your terminal. The typescript is saved in a 
file, and can be sent to the line printer later with !pr. If a file name is given, the typescript is 
saved there. If not, the typescript is saved in the file typescript. 

To exit script, type control D. This sends an end of file to all processes you have started up, 
and causes script to exit. For this reason, control D behaves as though you had typed an 
infinite number of control D's. 

This program is useful when using a crt and a hard-copy record of the dialog is desired. as for a 
student handing in a program that was developed on a crt when hard-copy terminals are in short 
supply. 

-S lets you specify the shell to use. The default depends on the system: If the variable 
SHELL is set in the environment, it is used if possible. 

The -q flag asks for "quiet mode", where the "script started" and "script done" messages are 
turned off. The -a flag causes script to append to the typescript file instead of creating a new 
file. 

At:THOR 

BUGS 

Mark Horton 

Since UNIX has no way to write an end-of-file down a pipe without closing the pipe. there is .no 
way to simulate a single control D without ending script. 

The new shell has its standard input coming from a pipe rather than a tty, so stty will not work. 
and neither will ttyname. In particular, this means that screen editors such as vi(l) and the job 
control faci Ii ties of csh ( 1) are inoperative. 

When the user interrupts a printing process, script attempts to flush the output backed up in the 
pipe for better response. Usually the next prompt also gets flushed. 
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a Print characters starting at the variable's address until a null is reached. 
p pointer to procedure 

The length specifiers are only effective with the formats d, u, o and x. If one of these 
formats is specified and I is omitted, the length defaults to the word length of the host 
machine~ 4 for the DEC V AX/11-780. The last variable may be redisplayed with the 
command'./'. 

The sh(l) metacharacters •and '! may be used within procedure and variable names, pro
viding a limited form of pattern matching. If no procedure name is given, both variables 
local to the current procedure and global (common for F77) variables are matched, while 
if a procedure name is specified then only variables local to that procedure and matched. 
To match only global variables (or blank common for F77), the form ':pattern' is used. 
The name of a common block may be specified instead of a procedure name for F77 pro
grams. 

variable= Im 
linenumber= Im 
number= Im 

Print the address of the variable or line number or the value of the number in the 
specified format. If no format is given, then 'Ix' is used. The last variant of this com
mand provides a convenient way to convert between decimal, octal and hexadecimal. 

variable !value 
Set the variable to the given value. The value may be a number, character constant or a 
variable. If the variable is of type float or double, the value may also be a floating con
stant. 

The commands for examining source files are 

e procedure 
e filename.c 

Set the current file to the file containing the named procedure or the named filename. Set 
the current line to the first line in the named procedure or file. All source files are 
assumed to be in directory. The default for directory is the working directory. If no pro
cedure or file name is given, the current procedure and file names are reported. 

/regular expression/ 
Search forward from the current line for a line containing a string matching the regular 
expression as in ed(l). The trailing'/' may be elided. 

?regular expression? 
Search backward from the current line for a line containing a string matching the regular 
expression as in ed (1). The trailing '?' may be elided. 

p Print the current line. 

z Print the current line followed by the next 9 lines. Set the current line to the last line 
printed. 

control-D 
Scroll. Print the next l 0 lines. Set the current line to the last line printed. 

w Window. Print the 10 lines around the current line. 

number 
Set the current line to the given line number. Print the new current line. 

count+ 
Advance the current line by count lines. Print the new current line. 
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FILES 

Announce. If linenumber is of the form 'proc:number', the command effectively does a 
'linenumber b !'. If linenumber is of the form 'proc:', the command effectively does a 
'proc: b T'. 

Miscellaneous commands. 

! command 
The command is interpreted by sh ( 1). 

newline 
If the previous command printed a source line then advance the current line by l line and 
print the. new current line. If the previous command displayed a core location then 
display the next core location . 

. • string 
Print the given string. 

q Exit debugger. 

The following commands also exist and are intended only for debugging the debugger. 

V Print the version number. 

X Print a list of procedures and files being debugged. 

Y Toggle debug output. 

a.out 
core 

SEE ALSO 
adbO) 

DIAG~OSTICS 

Bt:GS 

Error reports are either identical to those of adb(l) or are self-explanatory. 

If a procedure is called when the program is not stopped at a breakpoint (such as when a core 
image is being debugged), all variables are initialized before the procedure is started. This 
makes it impossible to use a procedure which formats data from a core image. 

Arrays must be of one dimension and of zero origin to be correctly addressed by sdb. 

The default type for printing F77 parameters is incorrect. Their address is printed instead of 
their value. 

Tracebacks containing F77 subprograms with multiple entry points may print too many argu
ments in the wrong order, but their values are correct. 

understands Pascal, but not its types. 
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NAME 
sed - stream editor 

SYNOPSIS 
sed [ -n J [ -e script ] [ -f stile ] [file ] ... 

DESCRIPTION 
Sed copies the named files (standard input default) to the standard output, edited according to a 
script of commands. The -f option causes the script to be taken from file Qile; these options 
accumulate. If there is just one -e option and no -rs, the flag -e may be omitted. The -n 
option suppresses the default output. 

A script consists of editing commands, one per line, of the fallowing form: 

[address [, address] } function [arguments] 

In normal operation sed cyclically copies a line of input into a pattern space (unless there is 
something left after a 'D' command), applies in sequence all commands whose addresses select 
that pattern space, and at the end of the script copies the pattern space to the standard output 
(except under -n) and deletes the pattern space. 

An address is either a decimal number that counts input lines cumulatively across files, a 'S' 
that addresses the last line of input, or a context address, '/regular expression/', in the style of 
ed(1) modified thus: 

The escape sequence '\n' matches a newline embedded in the pattern space. 

A command line with no addresses selects every pattern space. 

A command line with one address selects each pattern space that matches the address. 

A command line with two addresses selects the inclusive range from the first pattern space that 
matches the first address thr,ough the next pattern space that matches the second. (If the 
second address is a number less than or equal to the line number first selected, only one line is 
selected.) Thereafter the process is repeated, looking again for the first address. 

Editing commands can be applied only to non-selected pattern spaces by use of the negation 
function '!' (below). 

In the following list of functions the maximum number of permissible addresses for each func
tion is indicated in parentheses. 

An argument denoted text consists of one or more lines, all but the last of which end with '\' to 
hide the newline. Backslashes in text are treated like backslashes in the replacement string of 
an 's' command, and may be used to protect initial blanks and tabs against the stripping that is 
done on every script line. 

An argument denoted rfile or wfile must terminate the command line and must be preceded by 
exactly one blank. Each wfile is created before processing begins. There can be at most 10 dis
tinct wfile arguments. 

(1) a\ 
text 

Append. Place text on the output before reading the next input line. 

(2) b /Qbel 

(2) c\ 
/ext 

7th Edition · 

Branch to t!le ':' command bearing the label. If label is empty, branch to the end of the 
script. 

Change. Delete the pattern space. With 0 or l address or at the end of a 2-address 
range, place text on the output. Start the next cycle. 
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(2) d Delete the pattern space. Start the next cycle. 

(2) D Delete the initial segment of the pattern space through the first newline. Start the next 
cycle. 

(2) g Replace the contents of the pattern space by the contents of the hold space. 

(2) G Append the contents of the hold space to the pattern space. 

(2) h Replace the contents of the hold space by the contents of the pattern space. 

(2) H Append the contents of the pattern space to the hold space. 

(1) i\ 
text 

Insert. Place text on the standard output. 

(2) n Copy the pattern space to the standard output. Replace the pattern space with the next 
line of input. 

(2) N Append the next line of input to the pattern space with an embedded newline. (The 
current line number changes.) 

(2) p 

(2) p 
Print. Copy the pattern space to the standard output. 

Copy the initial segment of the pattern space through the first newline to the standard 
output. 

( 1) q Quit. Branch to the end of the script. Do not start a new cycle. 

(2) r rfile 
Read the contents of rfile. Place them on the output before reading the next input line. 

(2) slregular expressionlreplacement/jfags 
Substitute the replacement string for instances of the regular expression in the pattern 
space. Any character may be used instead of 'I'. For a fuller description see ed( 1). 
Flags is zero or more of 

g Global. Substitute for all nonover!apping instances of the regular expression 
rather than just the first one. 

p Print the pattern space if a replacement was made. 

w wfile Write. Append the pattern space to wfile if a replacement was made. 

(2) t label 
Test. Branch to the ':' command bearing the label if any substitutions have been made 
since the most recent reading of an input line or execution of a 't'. If label is empty, 
branch to the end of the script. 

(-:!) w vifi!e 
Write. Append the pattern space to wfile. 

(2) x Exchange the contents of the pattern and hold spaces. 

(2) ylstringl/srring2/ 
Transform. Replace all occurrences of characters in string 1 with the corresponding 
character in string2. The lengths of string] and string] must be equal. 

(2) ! function 
Don't. Apply the function (or group, if junction is '{') only to lines nor selected by the 
address(es). 

(0): label 
This command does nothing; it bears a label for 'b' and 't' commands to branch to. 

(1) - Place the current line number on the standard output as a line. 
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(2){ Execute the a matching 'l' only pattern space is 
selected. 

An empty is 

SEE ALSO 
edO), ), 1) 
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NAME 
see - see what a file has in it 

SYNOPSIS 
see [name ... 1 

DESCRIPTION 

SEE ( 1) 

See prints a file which contains non-printing characters in a readable format. Control characters 
print as "x, for some x~ delete prints as "?. For full information see car(l), as see is a synonym 
for the -,- option to cat. 

SEE ALSO 
cat(l) 

4th Berkeley Distribution 
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The following words are only recognized as the first word of a command and when not quoted. 

lf then else elif ft case in esac for while until do done { } 

Command substitution. 
The standard output from a command enclosed in a pair of grave accents (' ') may be used as 
part or all of a word; trailing newlines are removed. 

Parameter substitution. 
The character $ is used to introduce substitutable parameters. Positional parameters may be 
assigned values by set. Variables may be set by writing 

name• value [ name• value] ... 

$(parameter} 
A parameter is a sequence of letters, digits or underscores (a name), a digit, or any of 
the characters • @ # ? - $ ! . The value, if any, of the parameter is substituted. The 
braces are required only when parameteris followed by a letter, digit, or underscore that 
is not to be interpreted as part of its name. If parameter is a digit then it is a positional 
parameter. If parameter is • or e then all the positional parameters, starting with SI. 
are substituted separated by spaces. SO is set from argument zero when the shell is 
invoked. 

$ {parameter -word} 
If parameter is set then substitute its value; otherwise substitute word. 

${parameter- word} 
If parameter is not set then set it to word; the value of the parameter is then substituted. 
Positional parameters may not be assigned to in this way. 

${parameter? word} 
If parameter is set then substitute its value; otherwise, print word and exit from the 
shell. If wordis omitted then a standard message is printed. 

S {.parameter+ word} 
If parameter is set then substitute word: otherwise substitute nothing. 

In the above word is not evaluated unless it is to be used as the substituted string. (So that, for 
example, echo S{d- 'pwd'} will only execute pwdif dis unset.) 

The following parameters are automatically set by the shell. 

# The number of positional parameters in decimal. 
Options supplied to the shell on invocation or by set 

? The value returned by the last executed command in decimal. 
$ The process n~rn!:.,er ~1f :>~rd~. 

The .,rocess number of the last background command invoked. 

The following parametersare used but not set by the shell. 

HOME The def a ult argument (home directory) for the cd command. 
PATH The search path for commands (see execution). 
MAIL If this variable is set to the name of a mail file then the shell informs the user 

of the arrival of mail in the specified file. 
PSI Primary prompt string, by default ·s '. 
PS2 Secondary prompt string, by default • > '. 
IFS Internal field separators, normally space, tab, and newline. 

Blank interpretation. 
Mter parameter and command substitution, any results of substitution are scanned for internal 
field separator characters (those found in SIFS) and split into distinct arguments where such 
characters are found. Explicit null arguments (•• or ") are retained. Implicit null arguments 
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continue [ n] 
Resume the next iteration of the enclosing for or while loop. If n is specified then 
resume at the n-th enclosing loop. 

cd [ argl 
Change the current directory to arg. The shell parameter SHOME is the default arg. 

enl [ arg ... ] 
The arguments are read as input to the shell and the resulting command (s) executed. 

exec [ arg ... ] 
The command specified by the arguments is executed in place of this shell without 
creating a new process. Input output arguments may appear and if no other arguments 
are given cause the shell input output to be modified. 

exit l nl 
Causes a non interactive shell to exit with the exit status specified by n. If n is omitted 
then the exit status is that of the last command executed. (An end of file will also exit 
from the shell.) 

export [ name ... ] 
The given names are marked for automatic export to the environment of subsequently· 
executed commands. If no arguments are given then a list of exportable names is 
printed. 

loain _( arg ... ] 
Equivalent to 'exec login arg .. .'. 

newarp [ arg ... ] 
Equivalent to 'exec newgrp arg .. .'. 

read name ... 
One line is read from the standard input; successive words of the input are assigned to 
the variables name in order, with leftover words to the last variable. The return code is 
0 unless the end-of-file is encountered. 

readonly [ name ... ] 
The given names are marked readonly and the values of the these names may not be 
changed by subsequent assignment. If no arguments are given then a list of all 
readonly names is printed. 

set [ - eknptuvx [ arg ... 1 ] 
-e If non interactive then exit immediately if a command fails. 
- k All keyword arguments are placed in the environment for a command, not just 

those that precede the command name. 
-n Read commands but do not execute them. 
- t Exit after reading and executing one command. 
- u Treat unset variables as an error when substituting. 
-Y Print shell input lines as they are read. 
- x Print commands and their arguments as they are executed. 

Turn off the - x and - v options. 

These flags can also be used upon invocation of the shell. The current set of flags may 
be found in $-. 

Remaining arguments are positional parameters and are assigned, in order, to $1, $2, 
etc. If no arguments are given then the values of all names are printed. 

shift The positional parameters from $2... are renamed Sl ... 

tJmes Print the accumulated user and. system times for processes run from the shell. 

trap [ arg] [ n) ••• 
A.rg is a command to be read and executed when the shell receives signal (s) n. (Note 
that arg is scanned once when the trap is set and once when the trap is taken.> Trap 
commands are executed in order of signal number. If arg is absent then all trap(s) n 
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FILES 

UNIX Programmer's Manual SH ( 1) 

are reset to their original values. If arg is the null string then this signal is ignored by 
the shell and by invoked commands. If n is 0 then the command arg is executed on 
exit from the shell, otherwise upon receipt of signal n as numbered in signa/(2). Trap 
with no arguments prints a list of commands associated with each signal number. 

umask [ nnn] 
The user file creation mask is set to the octal value nnn (see umask(2)). If nnn is omit
ted, the current value of the mask is printed. 

wait [ n] 
Wait for the specified process and report its termination status. If n is not given then 
all currently active child processes are waited for. The return code from this command 
is that of the process waited for. 

Invocation. 
If the first character of argument zero is - , commands are read from SHOME/. profile, if such a 
file exists. Commands are then read as described below. The following flags are interpreted by 
the shell when it is invoked. 
-c string If the -c flag is present then commands are read from string. 
- s If the - s flag is present or if no arguments remain then commands are read from 

the standard input. Shell output is written to file descriptor 2. 
- i If the - i flag is present or if the shell input and output are attached to a terminal 

(as told by grry) then this shell is interactive. In this case the terminate signal 
SIG TERM (see signa/(2)) is ignored (so that 'kill O' does not kill an interactive 
shell) and the interrupt signal SIGINT is caught and ignored (so that wait is inter
ruptable). In all cases SIGQUIT is ignored by the shell. 

The remaining flags and arguments are described under the set command. 

$HOME/ .profile 
/tmp/sh• 
/dev/null 

SEE ALSO 
csh (1), test ( 1), exec(2), 

DIAGNOSTICS 
Errors detected by the shell, such as syntax errors cause the shell to return a non zero exit 
status. If the shell is being used non interactively then execution of the shell file is abandoned. 
Otherwise, the shell ret.Jms the exit status of the last command ex•;:.;,;uted (see also exit). 

IF < < is used to provide standard input to an asynchronou!:: process invoked by &, the shell 
gets miv.ed up about naming the input ctoc11ment. A garbage file /tmp/sh• is :rtltc.d, and the 
shell complains aboui not being able to tind the file by another name. 
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size - size of an object file 

SYNOPSIS 
{object ... ] 

DESCRIPTION 

Manual (l) 

prints the (decimal) number bytes required by the text, data, and bss portions, and their 
sum in hex and decimal, object-file argument. If no is specified, a.out is used. 

SEE ALSO 
a.out(S) 
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NAME 
sleep - suspend execution for an interval 

SYNOPSIS 
sleep time 

DESCRIPTION 

SLEEP ( 1) 

Sleep suspends execution for time seconds. It is used to execute a command after a certain 
amount of time as in: 

(sleep 105; command)& 

or to execute a command every so often, as in: 

while true 
do 

done 

command 
sleep 37 

SEE ALSO 
alarm(2), sleep(3) 

BUGS 
Time must be less than 2147483647 seconds. 

7th Edition 

1-223 



SOELIM ( 1) UNIX Proarammer's Manual SOELIM ( 1) 

NAME 
soelim - eliminate .so's from nrotf input 

SYNOPSIS 
soellm [ file ... ] 

DESCllIPTION 
Soelim reads the specified files or the standard input and performs the textual inclusion implied 
by the nroff directives of the form 

.so somefile 

when they appear at the beginning of input lines. This is useful since programs such as tbl do 
not normally do this; it allows the placement of individual tables in separate files to be run as a 
pan of a large document. 

Note that inclusion can be suppressed by using ••• instead of •.', i.e. 

·so /usr/lib/tmac.s 

A sample usage of soelim would be 

soclim exum? .n I tbl I nrotf - ms I col I lpr 

SEE ALSO 
colcrt (1 ) , more (1) 

AUTHOR 
William Joy 

Bl' GS 
The format of the source commands must involve no strangeness - exactly one blank must 
precede and no blanks follow the file name. 
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NAME 
sort - sort or merge 

SYNOPSIS 
sort [ -

DESCRIPTION 

name '-·' means the standard 

b 

d 

f 

r 

characters outside 

SORT (l) 

] j ... r -o name J directory ] [ name ] ... 

in 

result on the standard output. The 
are named, the standard input is sorted. 

is by bytes in machine 
by the following options, one or more of 

and blanks are significant in comparisons. 

case. 

in normumeric comparisons. 

minus sign, and zero or 
arithmetic value. Option n implies 

beginning at posl and ending just 
followed by one or more of the 

of the line and n tells 

understood: 

imd 

in. a list 

- u +or +o list 

Print user id number Jrd 

no unless 

the standard 

be made. 

keys do 

words. Capitalized 

field). 
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sort -t: +2n /etc/passwd 

Print the first instance of each month in an already sorted file of (month day) entries. The 
options -um with just one input file make the choice of a unique representative from a set of 
equal lines predictable. 

sort -um +O -1 dates 

FILES 
/usr/tmp/stm•, /tmp/• first and second tries for temporary files 

SEE ALSO 
uniq(l), comm(l), rev(l), join(l) 

DIAGNOSTICS 
Comments and exits with nonzero status for various trouble conditions and for disorder 
discovered under option -c. 

BUGS 
Very long lines are silently truncated. 
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:'l!AME 
errors 

SYNOPSIS 
] ... ] ... 

DESCRIPTION 

FILES 

collects words named documents, and looks them up in a spelling list. Words 
that occur among nor are certain inflections, prefixes or suffixes) 

words in the list are printed on the standard output. If no files are named, words 
are collected from the standard 

1nost tbl and eqn 0) 

is '"'"·'"'""'"· 
upon -1~,e in words like 

list are and plausible deriva-

centre, colour, speciality, 
Fowler and the OED to the 

each word. 

than an ordinary diction
technical words. Coverage of 

is light. 

below with their default 
The stop list filters out 

lists used by expect a list of words, one per 
adds the words on the standard input to the preexisting 

a new list on the standard output. If no list is the new list is created 
looks up each word in the standard input and prints on the standard out-

on, with the list. 

& 

wish to monitor the out-
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NAME 

SYNOPSIS 

DESCRJPTlON 
standard as and ordinates of a It 

equally spaced and the set, on the 

as a separate 

·-1. abscissas are '"" .... u.•ei 

next argumem, or is assumed to be 1 if next 

-k constant k used in the value 

is set by the next 

-x 

SEE ALSO 
(1} 

DJAG~OSTICS 

When data is not 

BUGS 
A of 

7th Edition 
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Numerical Methods for Scientists and 
and sufficiently many to 

the input); is 
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occur between the lower and upper :x: 
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NAME 
split - split a file into pieces 

SYNOPSIS 
splU [ - n J [ file [ name ] ] 

DESCRIPTION 

lJNIX Programmer's Manual SPLIT ( 1) 

Split reads file and writes it in n-Iine pieces (default 1000), a.5 many as necessary, onto a set of 
output files. The name of the first output file is name with u appended, and so on !exicograph
kal!y. If no output name is given, xis default. 

If no input file i.s given, or if -- is given in its stead, then the standard input file is used. 
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NAME 
in a. 

SY NO PS JS 

DESCRIPTION 

random and many other 

SEE ALSO 

AUTHOR 

BUGS 
is 
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NAME 
strip - remove symbols and relocation bits 

SYNOPSIS 
strip name ... 

DESCRIPTION 

STRIP ( 1) 

Strip removes the symbol table and relocation bits ordinarily attached to the output of the 
assembler and loader. This is useful to save space after a program has been debugged. 

The effect of strip is the same as use of the -s option of Id. 

FILES 
/tmp/stm? 

SEE ALSO 
ld(l) 

7th Edition 

temporary file 
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BUGS 
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NAME 
stty - set terminal options 

SYNOPSIS 
1Uy [ option ... l 

DESCRIPTION 
Sny sets certain l/O options on the current output terminal, placing its output on the diagnostic 
output. With no argument, it reports the speed of the terminal and the settings of the options 
which are different from their defaults. With the argument "all", all normally used option set· 
tings are reported. With the argument "everything", everything stty knows about is printed. 
The option strings are selected from the following set: 

enn allow even pari"ty input 
-enn disallow even parity input 
odd allow odd parity input 
-odd disallow odd parity input 
raw raw mode input (no input processing (erase, kill, interrupt, .. .); parity bit passed 

back) 
negate raw mode 
same as • - raw' 
make each character available to read(2) as received: no erase and kill processing, 
but all other processing (interrupt, suspend, .. J is performed 
make characters available to read only when newline is received 
allow carriage return for new-line, and output CR-LF for carriage return or new·line 
accept only new-line to end lines 
echo bade every character typed 
do not echo characters 
map upper case to lower case 
do not map case 

lease 
-kase 
tandem enable flow control, so that the system sends out the stop character when its internal 

queue is in danger of overflowing on input, and sends the start character when it is 
ready to accept further input 

- tandem disable flow control 
- tf£bs replace tabs by spaces when printing 
tabs preserve tabs 
ek set erase and kill characters to # and @ 
For the following commands which take a character argument c, you may also specify c as the 
"u" or "undef', to set value to be undefined. A value of "·x", a 2 character sequence, is 

interpreted as a ,,,A delete. 

erase c set erase character to r: (default '#', but often reset to ·H.) 
km c set kill character to r (default '@' but often reset to ·u.) 
intr c set interrupt character to c (default DEL or·? (delete), but often reset to ·c.) 
quit c set quit character to c (default control \.) 
start c set start character to c (default control Q.) 
stop c set stop character to c (default control SJ 
~f c set end of file character to c (default control DJ 
brk c set break character to c (default undefined.) This character is an extra wakeup caus· 

ir1g character. 
trO al cr2 crJ 

select style of delay for carriage return (see iocti(2)) 
nil 

select style delay for linefeed 
tabO tabl tab2 tab.3 
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lltout 
-Utout 
no bang 
-nobiu1g 
etuu:k 

UNIX Programmer's Manual 

Send output characters without any processing. 
Do normal output processing, inserting delays, etc. 
Don't send hangup signal if carrier drops. 
Send hangup signal to control process group when carrier drops. 
Diab lo style etx/ ack handshaking (not implemented). 

STIY (1) 

The following special characters are applicable only to the new teletype driver and are not nor
mally changed. 

susp c 
dsusp c 
rpmt c 
ftusb c 
werue c 
lnext c 

SEE ALSO 

set suspend process character to c (default control Z.) 
set delayed suspend process character to c (default control Y.) 
set reprint line character to c (default control R.) 
set flush output character to c (default control 0.) 
set word erase character to c (default control W.) 
set literal next character to c (default control V.) 

ioctl(2), tabs(l), tset(l), newtty(4), tty(4) 

4th Berkeley Distribution 11/81 
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NAME 

SYNOPSIS 
[

DESCRIPTION 

all senlences with 

-e all sentences that 

-P 
SEE ALSO 

BUGS 

7th Edition 
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NAME 
su - substitute user id temporarily 

SYNOPSIS 
su [ userid J 

DESCRIPTION 
Su demands the password of the specified userid, and if it is given, changes to that userid and 
invokes the Shell sh (1) without changing the current directory. The user environment is 
unchanged except for HOME and SHELL, which are taken from the password file for the user 
being substituted (see environ(5)). The new user ID stays in force until the Shell exits. 

If no userid is specified. 'root' is assumed. To remind the super-user of his responsibilities, the 
Shell substitutes '#' for its usual prompt. 

SEE ALSO 
sh(l) 

BUGS 
Local administrative rules cause restrictions to be placed on who can su to 'root', even with the 
root password. These rules vary from site to site. 
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NAME 
sum - sum and count blocks in a file 

SYNOPSIS 
sum file 

DESCRIPTION 

(1) 

Sum calculates and prims a 1 the named file, and al.so prints the number of 
blocks in file. It is typically used to look for bad spots, or to validate a file communicated 
over some transmission line. 

SEE ALSO 
wc(l) 

DIAGNOSTICS 
'Read error' is indistinuishable from end 

7th Edition 

on most devices; check the count. 
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~AME 

symorder - rearrange name list 

SY~OPSIS 

symorder orderlist symbol.file 

DESCRIPTIO'.°"I 

SYMORDER ( 1 ) 

Orderlist is a file containing symbols to be found in symbol.file, 1 symbol per line. 

Symbo/fife is updated in place to put the requested symbols first in the symbol table. in the 
order specified. This is done by swapping the old symbols in the required spots with the new 
ones. If all of the order symbols are not found, an error is generated. 

This program was specifically designed to cut down on the overhead of getting symbols from 
/vmunix. 

SEE ALSO 
nlist(3) 

3rd Berkeley Distribution 
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NAME 
tabs - set terminaJ tabs 

SYNOPSIS 
tabs [ - n ] ( terminal J 

DESCRIPTION 

UNIX Programmer's Manual TABS(l} 

Tabs sets the tabs on a variety of terminals. Various terminal names given in term(7) are 
recognized; the default is. however. suitable for most 300 baud terminals. If the -n flag is 
present then the left margin is not indented as is normal. 

SEE ALSO 
stty (1), term (7) 

BVGS 
It• s much better to use t.ter< 1). 
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NAME 
tail - deliver the last part of a file 

SYNOPSIS 
tail [ ±number[lbc][fr] ] [file] 

DESCRIPTION 
Tail copies the named file to the standard output beginning at a designated place. If no file is 
named, the standard input is used. 

Copying begins at distance +number from the beginning, or -number from the end of the 
input. Number is counted in units of lines, blocks or characters, according to the appended 
option l, b or c. When no units are specified, counting is by lines. 

Specifying r causes tail to print lines from the end of the file in reverse order. The default for r 
is to print the entire file this way. Specifying f causes tail to not quit at end of file, but rather 
wait and try to read repeatedly in hopes that the file will grow. 

SEE ALSO 
dd(l) 

BUGS 
Tails relative to the end of the file are treasured up in a buffer, and thus are limited in length. 

Various kinds of anomalous behavior may happen with character special files. 
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NAME 
w - tape archiver 

SYNOPSIS 
tu ( key ] [ name ... 1 

DESCRIPTION 
Tar saves and restores files on magtape. Its actions arc controlled by the key argument. The 
key is a string of characters containin& at most one function letter and possibly one or more 
function modifiers. Other arguments to the command are file or directory names specifying 
which files arc to be dumped or restored. In all cases, appearance of a directory name refers to 
the files and (recursively) subdirectories of that directory. 

The function portion of the key is specified by one of the following letters: 

r The named files are written on the end of the tape. The c function implies this. 

x The named files are extracted from the tape. If the named file matches a directory 
whose contents had been written onto the tape, this directory is <recursively) 
extracted. The owner, modification time, and mode are restored (if possible). If no 
file argument is given. the entire content of the tape is extracted. Note that if multiple 
entries specifying the same file are on the tape. the last one overwrites all earlier. 

t The names of the specified files are listed each time they occur on the tape. If no file 
argument is given, all of the names on the tape are listed. 

u The named files are added to the tape if either they are not already there or have been 
modified since last put on the tape. 

c Create a new tape~ writing begins on the beginning of the tape instead of after the last 
file. This command implies r. 

o On output, tar normally places information specifying owner and modes of directories 
in the archive. Former versions of tar, when encountering this information will give 
error message of the form · 

·<name>/: cannot create•. 
This option will suppress the directory information. 

p This option says to restore files to their original modes, ignoring the present umask (2). 
Setuid and sticky information will also be restored to the super-user. 

The following characters may be used in addition to the letter which selects the function 
desired. 

0, ••• , 7 

w 

f 

It 

This modifier selects an alternate drive on which the tape is mounted. (The default 
is drive 0 at 1600 bpi. which is normally /dev/rmt8.) 

Normally tar does its work silently. The ,. (verbose) option causes it to type the 
name of each file it treats preceded by the function letter. With the t function. v 
gives more information about the tape entries than just the name. 

causes tar to print the action to be taken followed by file name. then wait for user 
confirmation. If a word beginnin& with •y' is given, the action is performed. Any 
other input means don't do it. 

causes tar to use the next argument as the name of the archive instead of 
/dcv/rmt?. If the name of the file is·-·. w writes to standard output or reads from 
standard input, whichever is appropriate. Thus, tar can be used as the head or tail of 
a filter chain Tar can also be used to move hierarchies with the command 

cd f romdir; w cf • . I (cd todir. w xf ·) 

causes tar to use the next argument as the blocking factor for tape records. The 
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FILES 

default is 20 (the maximum). This option should only be used with raw magnetic 
tape archives (See f above). The block size is determined automatically when read
ing tapes (key letters •x• and •t'). 

I tells tar to complain if it cannot resolve all of the links to the files dumped. If this is 
not specified, no error messages are printed. 

m tells tar to not restore the modification times. The mod time will be the time of 
extraction. 

Previous restrictions dealing with tar's inability to properly handle blocked archives have been 
lifted. 

/dev/rmt? 
/tmp/W• 

DIAGNOSTICS 

BUGS 

Complaints about bad key characters and tape read/write errors. 
Complaints if enough memory is not available to hold the link tables. 

There is no way to ask for the n-th occurrence of a file. 
Tape errors are handled ungracefully. 
The a option can be slow. 
The current limit on file name length is 100 characters. 

4th Berkeley Distribution 4/1/81 
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NAME 
tbl - format tables 

SYNOPSIS 

or troff 

tbl [ files l ... 
DESCRIPTION 

Tbl is a preprocessor for formatting tables for nroff or troff( The input files are copied to the 
standard output, lines between .TS and .TE command lines, which are assumed to 
describe tables and reformatted. Details are given in the reference manual. 

As an example, letting \t represent a tab (which should be typed as a genuine tab) the input 

.TS 

yields 

c s s 
c c s 
CCC 
inn. 
Household Population 
Town \tHouseholds 
\tNumber\tSize 
Bedminster\t789\t3.26 
Bernards Twp.\t3087\t3. 74 
Bernardsville\ t2018\ t3. 30 
Bound Brook\t3425\t3.04 
Branchburg\t l 644\t3.49 
Bridgewater\t7897\t3.8 l 
Far Hills\t240\t3.19 
.TE 

Household Population 
Town Households 

Bedminster 
Bernards Twp. 
Bernardsville 
Bound Brook 
Branchburg 
Bridgewater 
Far Hills 

Number Size 

2018 
3425 
1644 
7897 

240 

3.26 
3.74 
3.30 
3.04 
3.49 
3.81 
3.19 

If no arguments are given, tbi reads the standard input, so it may be used as a filter. When it is 
used with eqn or neqn tbl command should be first, to minimize the volume of data passed 
through pipes. 

SEE ALSO 
troff(l), eqn (l) 
M. E. Lesk, TBL. 

7th Edition 
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NAME 
tc - photypesetter simulator 

SYNOPSIS 
tc [ - t ] [ - sN 1 [ - pL ] [ file l 

DESCRIPTION 
Tc interprets its input (standard input default) as device codes for a Graphic Systems photo
typesetter (cat). The standard output of tc is intended for a Tektronix 4015 (a 4014 teminal 
with ASCII and APL character sets). The sixteen typesetter sizes are mapped into the 4014's 
four sizes; the entire TROFF character set is drawn using the 4014's character generator, using 
overstruck combinations where necessary. Typical usage: 

troff - t file I tc 

At the end of each page tc waits for a newline (empty line) from the keyboard before continu
ing on to the next page. In this wait state, the command e will suppress the screen era5e before 
the next page; sN will cause the next N pages to be skipped; and !line will send line to the 
shell. 

The command line options are: 

-t Don't wait between pages; for directing output into a file. 

-sN Skip the first N pages. 

- pL Set page length to L. L may include the scale factors p (points), i (inches), c (centime-
ters), and P (picas); default is picas. 

' - l w' Multiply the default aspect ratio, 1.5, of a displayed page by l/w. 

SEE ALSO 

BUGS 

troff(l); plot(l) 

Font distinctions are lost. 
tc 's character set is limited to ASCII in just one size. 
The aspect ratio option is unbelievable. 

7th Edition 
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tee - pipe fitting 

SYNOPSIS 
tee [ - i ] [ - m ] I file l ... 

DESCRIPTION 

UN1X Programmer's Manual TEE (1) 

Tee transcribes the standard input to the standard output and makes copies in the Option 
-i ignores interrupts~ option - a causes the output to be appended to the files rather than 
overwriting them. 
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NAME 
test - condition command 

SYNOPSIS 
test expr 

DESCRIPTION 
test evaluates the expression expr, and if its value is true then returns zero exit status~ other
wise, a non zero exit status is returned. test returns a non zero exit if there are no arguments. 

The following primitives are used to construct expr. 

- r file true if the file exists and is readable. 

-w file true if the file exists and is writable. 

-f file true if the file exists and is not a directory. 

-d file true if the file exists exists and is a directory. 

- s file true if the file exists and has a size greater than zero. 

-t [ fi.ldes ] 
true if the open file whose file descriptor number is fildes (1 by default) is associated 
with a terminal device. 

-z sl true if the length of string sl is zero. 

-n sl true if the length of the string sl is nonzero. 

sl = s2 true if the strings sl and s1 are equal. 

s 1 ! = s2 true if the strings sl and s2 are not equal. 

sl true if sl is not the null string. 

nl -eq n2 
true if the integers nl and n2 are algebraically equal. Any of the comparisons - ne, 
-gt, -ge, -h, or -le may be used in place of -eq. 

These primaries may be combined with the following operators: 

unary negation operator 

- a binary and operator 

-o binary or operator 

{ expr) 
parentheses for grouping. 

- a has higher precedence than -o. Notice that all the operators and flags are separate argu
ments to test. Notice also that parentheses are meaningful to the Shell and must be escaped. 

SEE ALSO 
sh(!), find(l) 
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time - time a command 

SYNOPSIS 
time command 

DESCRIPTION 

BUGS 

The given command is executed~ aftet it is complete, time prints the elapsed time during the 
command, the time spent in the system, and the time spent in execution of the command. 
Times are reported in seconds. 

On a PDP-11, the execution time can depend on what kind of memory the program happens to 
land in~ the user time in MOS is often half what it is in core. 

The times are printed on the diagnostic output stream. 

Elapsed time is accurate to the second, while the CPU times are measured to the 60th second. 
Thus the sum of the CPU times can be up to a second larger than the elapsed time. 

Time is a built-in command to csh(l), with a much different syntax. This command is available 
as "/bin/time" to csh users. 

1-248 
1th Edition 



TK(l) UNIX Programmer's Manual TK(l) 

N&'\fE 
tk - paginator for the Tektronix 4014 

SYNOPSIS 
tk [ -t ] [ -N] [ -pl] [ file ] 

DESCRIPTION 
The output of tk is intended for a Tektronix 4014 terminal. Tk arranges for 66 lines to fit on 
the screen, divides the screen into N columns, and contributes an eight space page offset in the 
(default) single-column case. Tabs, spaces, and backspaces are collected and plotted when 
necessary. Teletype Model 37 half- and reverse-line sequences are interpreted and plotted. At 
the end of each page tk waits for a newline (empty line) from the keyboard before continuing 
on to the next page. In this wait state, the command !command will send the command to the 
shell. 

The command tine options are: 

-t Don't wait between pages; for directing output into a file. 

- N Divide the screen into N columns and wait after the last column. 

- pl Set page length to L lines. 

SEE ALSO 
pr(l) 

7th Edition 
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NAME 
touch - update date last modified of a file 

SYNOPSIS 
touch [ -c 1 file ... 

DESCRIPTION 

TOUCH ( 1} 

Touch attempts to set the modified date of each file. This is done by reading a character from 
the file and writing it back. 

If a file does not exist, an attempt will be made to create it unless the -c option is specified. 

SEE ALSO 
utime(2) 

7th Edition 
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NAME 
tp - manipulate tape archive 

SYNOPSIS 
tp [ key ] [ name ; .. J 

DESCRIPTION 
Tp saves and restores files on DECtape or magtape. Its actions are controlled by the key argu
ment. The key is a string of characters containing at most one function letter and possibly one 
or more function modifiers. Other arguments to the command are file or directory names 
specifying which files are to be dumped, restored, or listed. In all cases, appearance of a direc
tory name refers to the files and (recursively) subdirectories of that directory. 

The function portion of the key is specified by one of the following letters: 

r The named files are written on the tape. If files with the same names already exist, 
they are replaced. 'Same' is determined by string comparison, so './abc' can never be 
the same as '/usr/dmr/abc' even if '/usr/dmr' is the current directory. If no file argu
ment is given, '.' is the default. 

u updates the tape. u is like r, but a file is replaced only if its modification date is later 
than the date stored on the tape; that is to say, if it has changed since it was dumped. 
u is the default command if none is given. 

d deletes the named files from the tape. At least one name argument must be given. 
This function is not permitted on magtapes. 

x extracts the named files from the tape to the file system. The owner and mode are 
restored. If no file argument is given, the entire contents of the tape are extracted. 

t lists the names of the specified files. If no file argument is given, the entire contents 
of the tape is listed. 

The following characters may be used in addition to the letter which selects the function 
desired. 

m 

0, ... ,7 

v 

c 

f 

w 

Specifies magtape as opposed to DECtape. 

This modifier selects the drive on which the tape is mounted. For DECtape, x is 
default; for magtape 'O' is the default. 

Normally tp does its work silently. The v (verbose) option causes it to type the 
name of each file it treats preceded by the function letter. With the t function, v 
gives more information about the tape entries than just the name. 

means a fresh dump is being created; the tape directory is cleared before beginning. 
Usable only with rand u. This option is assumed with magtape since it is impossible 
to selectively overwrite magtape. 

Errors reading and writing the tape are noted, but no action is taken. Normally, 
errors cause a return to the command level. 

Use the first named file, rather than a tape, as the archive. This option currently 
acts like m~ i.e. r implies c, and neither d nor u are permitted. · 

causes tp to pause before treating each file, type the indicative letter and the file 
name (as with v) and await the user's response. Response y means 'yes', so the file 
is treated. Null response means 'no', and the file does not take part in whatever is 
being done. Response x means 'exit'; the tp command terminates immediately. In 
the x function, files previously asked about have been extracted already. With r, 11, 

and d no change has been made to the tape. 
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FILES 
/dev/tap? 
/dev/rmt? 

UNIX Programmer's Manual TP (1) 

SEE ALSO 
ar(l), tar{l) 

DIAGNOSTICS 

BUGS 

Several; the non-obvious one is 'Phase error', which means the file changed after it was 
selected for dumping but before it was dumped. 

A single file with several links to it is treated like several files. 

Binary-coded control information makes magnetic tapes written by tp difficult to carry to other 
machines; tar( 1) avoids the problem. 
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N'AME 
tr - translate characters 

SYNOPSIS 
tr [ -eds ] [ string! [ string2 l] 

DESCRIPTION 
Tr copies the standard input to the standard output with substitution or deletion of selected 
characters. Input characters found in string] are mapped into the corresponding characters of 
string]. When string] is short it is padded to the length of string] by duplicating its last charac
ter. Any combination of the options -eds may be used: -c complements the set of characters 
in string] with respect to the universe of characters whose ASCII codes are 01 through 0377 
octal~ -d deletes all input characters in string]; -s squeezes all strings of repeated output char
acters that are in string] to single characters. 

In either string the notation a- b means a range of characters from a to b in increasing ASCII 
order. The character '\' followed by 1, 2 or 3 octal digits stands for the character whose ASCII 
code is given by those digits. A '\' followed by any other character stands for that character. 

The following example creates a list of all the words in 'filel' one per line in 'file2', where a 
word is taken to be a maximal string of alphabetics. The second string is quoted to protect '\' 
from the Shell. 012 is the ASCII code for newline. 

tr -cs A-Za-z '\012' <filel >file2 

SEE ALSO 
ed(l), ascii(7) 

BUGS 
Won't handle ASCII NUL in string] or stringl; always deletes NUL from input. 
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NAME 
trman - translate version 6 manual macros to version 7 macros 

SYNOPSIS 
trmau [ file ] 

DESCRIPTION 
Trman reads the input file, which should be nroff /troff input and attempts to translate the ver, 
sion 6 manual sections therein to version 7 format. It is largely successful, but seems to have 
trouble with indented paragraphs and complicated font control. You should expect to have to 
fix up long sections by hand somewhat. 

SEE ALSO 
man(7) 

BUGS 

3rd Berkeley Distribution 2/24179 1-254 
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NAME 
troff, nroff - text formatting and typesetting 

SYNOPSIS 
troff [ option ] ... [ file ] .. . 

nroff [ option ] ... [ file ] .. . 

DESCRIPTION 
Troff formats text in the named files for printing on a Graphic Systems Cl A/T phototypesetter; 
nroff for typewriter-like devices. Their capabilities are described in the Nro.ffeTroff user's manual. 

If no file argument is present, the standard input is read. An argument consisting of a single 
minus ( - ) is taken to be a file name corresponding to the standard input. The options, which 
may appear in any order so long as they appear before the files, are: 

-olist Print only pages whose page numbers appear in the comma-separated list of numbers 
and ranges. A range N- M means pages N through M; an initial -N means from 
the beginning to page N; and a final N- means from N to the end. 

-nN Number first generated page N. 

-sN Stop every N pages. Nroffwil! bait prior to every N pages (default N-1) to allow 
paper loading or changing, and will resume upon receipt of a newline. Troff will stop 
the phototypesetter every N pages, produce a trailer to allow changing cassettes, and 
resume when the typesetter's start button is pressed. 

-mname Prepend the macro file /usr/Hb/tmac/tmac.name to the input files. 

-raN Set register a (one-character) to N. 

-i Read standard input after the input files are exhausted. 

-q Invoke the simultaneous input-output mode of the rd request. 

Nroff only 

-Tname Prepare output for specified terminal. Known names are 37 for the (default) Tele
type Corporation Model 37 terminal, tn300 for the GE TermiNet 300 (or any termi
nal without half-line capability), 300S for the DASI-300S, 300 for the DASI-300, and 
450 for the DASI-450 (Diablo Hyterm). 

-e Produce equally-spaced words in adjusted lines, using full terminal resolution. 

- h Use output tabs during horizontal spacing to speed output and reduce output charac-
ter count. Tab settings are assumed to be every 8 nominal character widths. 

Troff only 

-t Direct output to the standard output instead of the phototypesetter. 

-f Refrain from feeding out paper and stopping phototypesetter at the end of the run. 

-w Wait until phototypesetter is available, if ..:urrentiy busy. 

-b Report whether the phototypesetter is busy or available. No text processing is done. 

-a Send a printable ASCH approximation of the results to the standard output. 

-pN Print all characters in point size N while retaining all prescribed spacings and 
to reduce phototypesetter elasped time. 

-1 Prepare output for a GCOS phototypesetter and direct it to the standard output (see 
)). 

If the file /usrladmltracct is writable, troff keeps phototypesetter accounting records there. The 
integrity of that may be secured by making troff a 'set user-id' program. 
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Fil ES 
/usr/lib/suftab 
/tmp/ta* 
/usr/lib/tmac/tmac. • 
I usr /Ii blterm/ .. 
/usr/lib/font/• 
/dev/cat 
/usr/adm/tracct 

suffix hyphenation tables 
temporary file 
standard macro files 
terminal driving tables for nroff 
font width tables for troff 
phototypesetter 

. / 
accounting statistics for /dev/cat 

SEE ALSO 
J. F. Ossanna. NrofflTroff user's manual 
B. W. Kernighan. A TROFF Tutorial 
vtroff(l). eqn(l), tb!(l), ptiO). ms(7), me(7), man(7), soelim(l) 
col (l). tk ( l) (nroff only) 
td 1) (irojf" only) 

7th J:rlitil""\n 

TROFF ( l) 
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NAME 
true, false - provide truth values 

SYNOPSIS 
true 

false 

DESCRIPTION 

TRUE(l) 

True does nothing, successfully. False does nothing, unsuccessfully. They are typically used in 
input to sh (1) such as: 

SEE ALSO 
sh(l) 

DIAGNOSTICS 

while true 
do 

command 
done 

True has exit status zero, false nonzero. 
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NAME 
tset - set terminal modes 

SYNOPSIS 
tset [ options l [ - m [ idend [test baudrate1: type... ] [ type J 

DESCRIPTION 
Ts.et causes terminal dependent processing such as setting erase and kill characters. setting or 
reseuing delays, and the like. It first determines the rype of terminai involved, names for which 
are specified by the /etc/termcap data base, and then does necessary initializations and mode set
tings. In the case where no argument types are specified, tset simply reads the terminal type out 
of the environment variable TERM and re-initializes the terminal. The rest of this manual con
cerns itself with type initialization, done typically once at login, and options used at initialization 
time to determine the terminal type and set up terminal modes. 

When used in a startup script .profile (for sh{l} users) or . login (for csh(l) users) it is desirable 
to give information about the types of terminal usually used on terminals which are not 
hardwired. These ports are initially identified as being dialup or plugboard or arpaner etc. 
specify what terminal type is usually used on these ports - m is followed by the appropriate 
port type identifier, an optional baud~rate specification, and the terminal type to be used if the 
mapping conditions are satisfied. If more than one mapping is specified, the first applicable 
mapping prevails. A missing type identifier matches all identifiers. 

Baud rates are specified as with stry(l), and are compared with the speed of the diagnostic out
put (which is almost always the ccmtroi terminal). The baud rate test may be any combination 
of: > .... , <. @. and !; @ is a synonym for """ and ! inverts the sense of the test. To avoid 
problems with metacharacters. it is best to place the entire argument to - m within ..... charac
ters; users of csh(l) must also put a"\" before any"!" used here. 

Thus 

tset -m 'dialup>JOO:admJa' -m diaiup:dw2 -m 'plugboard:?adm3a' 

causes the terminal type to be set to an admJa if the port in use is a dialup at a speed greater 
than 300 baud; to a dw2 if the port is fotherwise) a dialup 0.e. at 300 baud or less). If the rype 
above begins with a question mark, the user is asked if s/he really wants that type. A null 
response means to use that type; otherwise, another type an be entered which will be used 
instead. Thus. in this case, the user win be queried on a plugboard port as 10 whether they are 
using an admJa. For other ports the port type will be taken from the /etc/ttytype file or a finai, 
default rype option may be given on the command. line not preceded by a - m. 

It is often desirable to return the terminal type, as specified by the - m options, and informa~ 
tion about the terminal to a shell's environment. This can be done using the - s option~ using 
the Bourne shell, sh( l): 

eval 'ts.ct -s options •. .' 

or using the C shell, cshO): 

set noglob; eval 'tset -s options..: 

These commands cause tset to generate as output a sequence of shell commands which place 
the variables TERM and TERMCAP in the environment~ see envinm(5). 

Once the terminal type is known, l'.st'tengages in terminal mode setting. This normaliy involves 
sending an initialization sequence to the terminal and setting the single character erase fand 
optionally the line-kill (full line erase)) characters. 

On terminals that can backspace but not overstrike (such as a CRT), and when the erase charac
ter is the default erase character (' #' on standard systems), the erase character is changed to a 
Control-H (backspace). 
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FILES 

The options are: 

-e set the erase character to be the named character con all terminals, the default being 
the backspace character on the terminal, usually "H. 

-k is similar to -e but for the line kill character rather than the erase character; c defaults 
to ·x (for purely historical reasons); ·u is the preferred setting. No kill processing is 
done if - k is not specified. 

- I supresses outputting terminal initialization strings. 

-Q supresses printing the "Erase set to" and "Kill set to" messages. 

-S Outputs the strings to be assigned to TERM and TERMCAP in the environment rather 
than commands for a shell. 

I etc/ uytype 
I etc/ termcap 

terminal id to type map database 
terminal capability database 

SEE ALSO 
cshO), setenv(l), shO), sttyO), environ(5), ttytype(5), termcap(5) 

AUTHOR 

lU.JGS 

NOTES 

Eric Allman 

Should be merged with .my(l). 

For compatibility with earlier versions of rser a number of flags are accepted whose use is 
discouraged: 

-d. type equivalent to - m dialup:type 

- p type equivalent to - m plugboard:type 

- a type equivalent to - m arpanet:type 

- E c Sets the erase character to c only if the terminal can backspace. 

prints the terminal type on the standard output 

- r prints the terminal type on the diagnostic output. 

1-259 

4th Berkeley Distribution 411/81 



TSORT ( 1) 

NAME 
tsort - topological sort 

SY~OPSIS 

tsort [ file ] 

DESCRIPTION 

UNIX Programmer's Manual ( 1) 

Tsort produces on the standard output a totally ordered list of items consistent with a partial 
ordering of items mentioned in the input file. If no file is specified, the standard input is 
understood. 

The input consists of pairs of items (nonempty strings) separated by blanks. Pairs of different 
items indicate ordering. Pairs of identical items indicate presence, but not ordering. 

SEE ALSO 
lorder(l) 

DIAGNOSTICS 
Odd data: there is an odd number of fields in the input file. 

BUGS 
Uses a quadratic algorithm; not worth fixing for the typical use of ordering a library archive file. 
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:'llAME 
tty - get terminal name 

SYNOPSIS 
Uy 

DESCRIPTION 

UNIX Programmer's Manual 

Tty prints the pathname of the user's terminal. 

DIAGNOSTICS 
'not a tty' if the standard input file is not a terminal. 

TTY(l) 
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NAME 
ul - do underlining 

SY:"!OPSIS 
ul [ -i J [ -t terminal] [ name ... ] 

DESCRIPTION 
Ul reads the named files (or standard input if none are given) a.'1d translates occurances of 
underscores to the sequence which indicates underlining for the terminal in use, as specified by 
the environment variable TERM. Tne -t option overrides the terminal kind specified in the 
environment. The file /ercllermcap is read to determine the appropriate sequences for underlin
ing. If the terminal is incapable of underlining, but is capable of a standout mode then that is 
used instead. If the terminal can overstrike, or handles underlining automatically, ul degen
erates to cat(l). If the terminal cannot underline, underlining is ignored. 

The - i option causes ul to indicate underlining onto by a separate line containing appropriate 
dashes ' - '; this is useful when you want to look at the underlining which is present in an nroff 
output stream on a crt-terminal. 

SEE ALSO 
man (1), nroff (1), colcrtO) 

AUTHOR 

BUGS 

Mark Horton wrote u!; the - i option was originally a option of the editor ex, then a iu! com
mand. 

Nroff usually outputs a series of backspaces and underlines intermixed with the text to indicate 
underlining. No attempt is made to optimize the backward motion .. 
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NAME 
uniq - report repeated lines in a file 

SYNOPSIS 
uniq [ -udc [ +n] [ -n) ] [input [output] ] 

DESCRIPTION 
Uniq reads the input file comparing adjacent lines. In the normal case, the second and succeed
ing copies of repeated lines are removed; the remainder is written on the output file. Note that 
repeated lines must be adjacent in order to be found; see sorr(l). If the -u flag is used, just 
the lines that are not repeated in the original file are output. The -d option specifies that one 
copy of just the repeated lines is to be written. The normal mode output is the union of the 
-u and -d mode outputs. 

The -c option supersedes -u and -d and generates an output report in default style but with 
each line preceded by a count of the number of times it occurred. 

The n arguments specify skipping an initial portion of each line in the comparison: 

- n The first n fields together with any blanks before each are ignored. A field is defined 
as a string of non-space, non-tab characters separated by tabs and spaces from its 
neighbors. 

+ n The first n characters are ignored. Fields are skipped before characters. 

SEE ALSO 
sort (1), comm (1) 
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NAME 
units - conversion program 

SYNOPSIS 
units 

DESCRIPTION 

FILES 

BUGS 

Units converts quant1t1es expressed in various standard scales to their equivalents in other 
scales. It works interactively in this fashion: 

You have: inch 
You want: cm 

.. 2.54000e+OO 
I J. 93701e-01 

A quantity is specified as a multiplicative combination of units optionally preceded by a numeric 
multiplier. Powers a.re indicated by suffixed positive integers, division by the usual sig...-:1: 

You have: 15 pounds force/in2 
You want: atm 

"1.02069e+OO 
I 9. 79730e-Ol 

Units only does multiplicative scale changes. Thus it can convert Kelvin to Rankine, but not 
Centigrade to Fahrenheit. Most familiar units, abbreviations, and metric prefixes are recog-
nized, together with a generous leavening exotica and a few constants of nature including: 

pi ratio of circumf er:;:nce to diameter 
c speed of light 
e charge on an electron 
g acceleration of gravity 
force same as g 
mole Avogadro's number 
water pressure head per unir height of water 
au astronomicai unit 

'Pound' is a unit of mass. Compound names are run together, e.g. 'lightyear'. British units 
that differ from their US counterparts are prefixed thus: 'brgallon'. Currency is denoted 'be!gi
umfranc', 'britainpound', ... 

For a complete list of units, 'cat /usr /lib/units'. 

/usr/lib/units 

Don't base your financial plans on the currency conversions. 
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NAME 
uptime - show how long system has been up 

SYNOPSIS 
uptime 

DESCRIPTION 

UPTIME ( 1) 

Uptime prints the current time, the length of time the system has been up; and the average 
number of jobs in the run queue over the last 1, 5 and 15 minutes. It is, essentially, the first 
line of a w (1) command. 

FILES 
/vmunix 

SEE ALSO 
w(l) 

system name list 
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NAME 
users - compact list users who are on 

SY~OPSIS 

users 

DESCRIPTION 
Users lists the login names the users 

FILES 
/etc/t..nmp 

SEE ALSO 
finger(l), who{l) 

Bt:GS 

3rd Berkeley Distribution 

system 

on the system in a compact, 

USERS ( l) 

format. 
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NAME 
uuclean - uucp spool directory clean-up 

SYNOPSIS 
uucJean [ option ] ... 

DESCRIPTION 

UUCLEAN (IC) 

Uuclean will scan the spool directory for files with the specified prefix and delete all those which 
are older than the specified number of hours. 

FILES 

The following options are available. 

- ppre Scan for files with pre as the file prefix. Up to 10 -p arguments may be specified. A 
- p without any pre following will cause all files older than the specified time to be 
deleted. 

- n time Files whose age is more than time hours will be deleted if the prefix test is satisfied. 
(default time is 72 hours) 

- m Send mail to the owner of the file when it is deleted. 

This program will typically be started by cron (8). 

/usr/lib/uucp 

/usr/Iib/uucp/spool 

SEE ALSO 

directory with commands used by uuclean internally 

spool directory 

uucp(lC), uux(IC) 
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uucp, to 1.mix copy 

SYNOPSIS 
uucp r option ] .... source·file ... 

1.rnlog r option ] ... . 

DESCRIPTION 

FILES 

Uucp copies named the to the destination-file A file 
name may be a path name on your machine, or may have form 

'system-name' is taken a names which uucp knows about. Shell 
metacharacters ? * [J in the pathname part will expanded on the appropriate system. 

Pathnames may be one of 

(1) 

(2) 
a fuil pathname; 

a pathname 
replaced 

user is a userid on the 

anything else is prefixed the current directory. 

system and is 

If the result is an erroneous pathname for the remote system the copy will f aiL If the 
destination-file is a director1, the last part of the name is used. 

Uucp preserves execute permissions across the transmission and gives 0666 read and write per
missions (see chmod(2)). 

The following are interpreted by u1Jcp. 

-d Make all necessary the file copy. 

- c Use the source file when copying out rather than copying the file to the spool directory. 

- m Send mail to the requester when 

maintains a summary 
'/usr/spooi/uucp/LOG FILE' 

" "' It removes the 

copy is complete. 

uu..~o) 
from 

options cause to information: 

-ssys Print information about work sys. 

-uuser 
Print information about work done the specified user. 

/usr/spoo!/uucp ~ directory 
/usr/hb/uucp/'" ~other data and program 

transactions in the 
named 

SEE ALSO 
uux(l), mail(l) 
D. A. Uucp 

WARNING 
The domain of remotely security reasons, usually should) 
be restricted. will very not be able to files by pa!hname~ ask a respon-
si b!e person on the remote system to send them to you. For the same reasons you wm prob
ably not be able to send files to arbitrary paihnames. 
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BUGS 
All files received by uucp will be owned by uucp. 
The -m option will only work sending files or receiving a single file. (Receiving multiple files 
specified by special shell characters ?• [] will not activate the - m option.) 
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NAME 
uudiff - directory comparison between machines 

SYNOPSIS 
uudlff [ -d ] local-name remote-name 

DESCRIPTION 

FILES 

Uudiff compares the files in the directory local-name and the directory remote-name. (where 
remote-name may be of the form system-name/directory-name and system-name is a uucp Unix 
name). It reports (via mail) which files are added, deleted, or changed, and provides a diff(l) 
of altered printable files. 

If a part of remote-name is omitted (either the system or the directory) the corresponding part 
of local-name is used. If local-name is a file, rather than a directory, remote-name is also 
assumed to be a file and the program degenerates into diff(l). 

The option -d does not diff altered files; only the summary by file names is prepared. 

Lots. Files zz [abcdeglmn]????? are used for scratch space; files brought back from the remote 
machine for diffing are stored (and left around) as name.????? and the final report is left in 
uudiff. ? ? ? ? ? (the exact name is reported by mail). 

SEE ALSO 
diff (l), uucp (1) 

DI..\GNOSTICS 

BUGS 

Almost none. Anything more serious than misspelling local-name causes unpredictable and 
obscure results. 

In addition to the standard uucp requirements a hook is needed at the remote system, and at 
present is only installed on the systems "research" and "inter". 
This program is written in shell and should be translated to C so it could give diagnostics. 
Even if "remote-system" is the local system, uudiff is subject to delays in uucp traffic. 
It should probably write the standard output, instead of insisting on going into the background. 
Since checksums are used there is a probability of 1 in 2 .. 32 of missing differences between 
files. 
The ·userid syntax is not recognized. 
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uuencode,uudecode - encode/decode a binary file for tranmission via mail 

SY'iOPSlS 
1..mencode [source] remotedest I mail sysl !sys2! .. !decode 
uudecode [ file ] 

DESCRIPTIO'l 
Uuencode and uudecode are used to send a binary file ·via uucp (or other) mail. This combina
tion can be used over indirect mail links even when uusend(J) is not available. 

Uuencode takes the named source file (default standard input) and produces an encoded version 
on the standard output. The encoding uses only printing ASCII characters, and includes the 
mode of the and the remotedes1 for recreation on the remote system. 

Uudecode reads an encoded file, strips off any leading and trailing lines added by mailers, and 
recreates the original file with the specified mode and name. 

The intent is that all mail to the user "decode" should be filtered through the uudecode pro
gram. This way the file is created automatically without human intervention. This is possible 
on the uucp network by either using delivermail or by making rmai! be a link to 11ivfail instead of 
mail. In each case, an alias must be created in a master file to get the automatic invocation of 
uudecode. 

If these facilities are not available, the file can be sent to a user on the remote machine who 
can uudecode it manually. 

The encode file has an ordinary text form and can be edited by any text editor to change the 
mode or remote name. 

SEE ALSO 
uuencode(5), uusend(l), uucp(l), uux(l). mail(l) 

ALTHOR 

Bl GS 

Mark Horton 

The file is expanded by 35% (3 bytes become 4 plus control information) causing it to take 
longer to transmit. 

The user on the remote system who is invoking uudecode (often uucp) must have write permis
on the specified file. 
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NAME 
uusend - send a file to a remote host 

SYNOPSIS 
uusend [ -m mode 1 sourcefile sysl !sys2! .. !remotefile 

DESCRIPTION 
Uusend sends a file to a given location on a remote system. The system need not be directly 
connected to the local system, but a chain of uucp(]) links needs to connect the two systems. 

If the - m option is specified, the mode of the file on the remote end will be taken from the 
octal number given. Otherwise, the mode of the input file will be used. 

The sourcefile can be " - ,, , meaning to use the standard input. Both of these options are pri
marily intended for internal use of uusend. 

The remotefile can include the -userid syntax. 

DIAGNOSTICS 
If anything goes wrong any further away than the first system down the line, you will never 
hear about it. 

SEE ALSO 
uuxO), uucp(l), uuencode(l) 

AUTHOR 

BUGS 

Mark Horton 

This command shouldn't exist, since uucp should handle it. 

All systems along the line must have the uusend command available and allow remote execu
tion of it. 

Some uucp systems have a bug where binary files cannot be the input to a uux command. If 
this bug exists in any system along the line, the file will show up severly munged. 
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NAME 
uux - unix to 1..1nix command execution 

SYNOPSIS 
uux { - ] com.111and-string 

DESCRIPTION 

FILES 

Uux will gather 0 or more files from various systems, execute a command on a specified system 
and send standard output to a file on a specified system. 

The command-string is made up of one or more arguments that look like a shell command line, 
except that the command and file names may be prefixed by system-name!. A null system
name is interpreted as the local system. 

File names may be one of 

(1) a full pathname; 

preceded by -xx.x; where xxx is a use rid on the specified system and is 
by that user's login directory; 

(3) else is prefixed by the current directory. 

' - ' option will cause the standard input to the uu.x command to be the standard input to 
the command-string. 

the command 

uux usg!/usr/dan/fl pwba!/a4/dan/fl > !fi.diff" 

from the usg and pwba machines, execute a di.ff command and put the 
in the local directory. 

Any shell characters such as <>;I should be quoted either by quoting the entire 
command-string, or quoting the special characters as individual arguments. 

/usr/uucp/spool · spool directory 
• other data and programs 

SEE ALSO 
Ul.lCP (1) 
D. A. Nowitz, Uucp implementation description 

WARNING 
An 

BUGS 

may, and for security reasons generally will, limit the list of commands execut-
request uu.l!:. Typically, a restricted site will permit iittle 

mail via uu.x. 

the first command of a shell pipeline may have a system~name!. All other commands are 
the first command. 

the shell 111 will probably not do what you want it to do. 
tokens < < and > > are not implemented. 

execution on the remote machine. 

1-27 3 



VFONTINFO ( 1) UNIX Programmer's Manual VFONTINFO ( 1 ) 

NAME 
vfontinfo - inspect and print out information about unix fonts 

SY~OPSIS 

vfontinfo [ -v ) fontname [ characters ] 

DESCRIPTION 
Vfontinfo allows you to examine a font in the unix format. It prints out all the information in 
the font header and information about every non-null (width > 0) glyph. This can be used to 
make sure the font is consistent with the format. 

The fontname argument is the name of the font you wish to inspect. It writes to standard out
put. If it can't find the file in your working directory, it looks in /usr/lib/vfonr (the place most 
of the fonts are kept). 

The characters, if given, specify certain characters to show. If omitted, the entire font is 
shown. 

If the -v (verbose) flag is used, the bits of the glyph itself are shown as an array of X's and 
spaces, in addition to the header information. 

SEE ALSO 
vpr(l ), vfont(5) 
The Berkeley Font Catalog 

Al:THORS 
Mark Horton 
Andy Hertzf eld 

4th Berkelev Distribution 
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NAME 
vgriad -

SYNOPSIS 
[ - t ] [ - n ] [ - i: ] [ - W ] [ - e I [ - m l [ - p ] [ - i l [ - !Ul ] [ - b header ] name 

DESCRIPTION 

FJLES 

Vgrind formats the C. MODEL. or PASCAL programs which are arguments in a nice style 
(1). Comments are placed in italics. keywords in bold face, and the name of the 

current function is listed down the margin each page as it is encountered. 

sends the output to a 4 page wide raster plotter~ normally, the output is printed 
on a nMrow plotter. 

-t 
dard output. 

- p, md - I options select C. MODEL, PASCAL or ISP respectively as the 
-c switch is the default and need not be specified. 

the -s The argument n is the point size (same as the 

a header to be placed at the top of each page. If the program is not 
like the vgrind, the - a option should be specified. 

is ~u .. :uv1l!lvtl~ to the - t option of troJ!( 1) placing typesetter codes on the st.an-

create an index, it is necessary to create an empty file index in the current directory. 
A!:i you run the index will be automatically kept up to date. The index of function 

can then be run via giving, vgrind the - x option and the file index as argument. 

file where source for index is created 
macro package 

/usr/!ib/vfontedpr 

AUTHOR 

preprocessor 

William 

SEE ALSO 
) 

BUGS 

4th 

programming style is followed: 

name the function in column one, and lines defining func-
name is followed immediately a "(" with no intervening 

, .. ,., .. ,.. .. names need to appear on the same line as the keywords fimction and 
end aa the begjm'.ling of a line is interpreted a! the end of the current 

,,..,.1,,,.,.., names need to appear on the same line as the keywords is b#!ginproc. 

the indexing and marginal function name comment 

1rbitrary formauin& styles for programs mostly look bad. The use of spaces to 

411/!H 

your program you should use tabs. This 
variable width. 
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Should be able to be used as a preprocessor 

The mechanism of ct.a gs in recognizing functions should be used here. 
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NAME 
vi - screen oriented (visual) display editor based on ex 

SYNOPSIS 
vi [ - t tag ] [ - r ] [ +command] [ - l ] [ -w n ] name ... 

DESCRIPTION 

FILES 

Vi (visual) is a display oriented text editor based on ex(l). Ex and vi run the same code; it is 
possible to get to the command mode of ex from within vi and vice-versa. 

The Vi Quick Reference card and the Introduction to Display Editing with Vi provide f ul! details on 
using vi. 

See ex(l). 

SEE ALSO 
ex (1), edit (1), "Vi Quick Reference" card, "An Introduction to Display Editing with Vi". 

AUTHOR 

B'CGS 

William Joy 
Mark Horton added macros to visual mode and is maintaining version 3 

Software tabs using QT work only immediately after the auroindent. 

Left and right shifts on intelligent terminals don't make use of insert and delete character 
operations in the terminal. 

The wrapmargin option can be fooled since it looks at output columns when blanks are typed. 
If a long word passes through the margin and onto the next line without a break, then the line 
won't be broken. 

Insert/delete within a line can be slow if tabs are present on intelligent terminals, since the ter
minals need help in doing this correctly. 

Saving text on deletes in the named buffers is somewhat inefficient. 

The source command does not work when executed as :source; there is no way to use the 
:append, :change, and :insert commands, since it is not possible to give more than one line of 
input to a : escape. To use these on a :global you must Q to ex command mode, execute 
them, and then reenter the screen editor with vi or open. 
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NA.Ml: 
vmstat - report virtual memc•ry statistics 

SYNOPSIS 
vmstilt [ - fs l [ interval [ count l ] 

DESCRIPTION 
delves into the reports certain about process, virtual 

memory, and cpu a -f argument, it in.stead reports on the number 
of forks and since system startup •md the number of pages virtuaJ memory involved in 
each kind of If the contents the sum structure, 

the total number events which have occurred since 
boot. 

If none are iterative on the vir-
imerval argument causes 11ms1ar to 

will what the system is every five 
secomis~ this is a choice interval since this is how often some the 
are sampled in the system; others vary every a while wm make 
it apparent which am every second. ff a count is are repeated 
coum times. The 

about numbers processes in various states. 

in run queue 
b blocked rescmrces 

n.mnable or short 

Memory: information al:x11H the usage virtual and real memory. pages are considered 
active if to processes which a.re or have run in the seconds. A 
"page,. here is 

avm active virtual pages 
size the list 

Pa1e: about page and 
and given in units per second. 

re 
pi 
po 
fr 

Sf 

page reclaims 
in 
out 
per second 

short term memory 
pages scanned dock 

are 

Faults: trap/intern.1pt rate averages per second over last 5 second~. 

device 
system calls per second 
cpu context 

breakdown 

user normal arid low 
system time 
cpu idle 

4th Berkeley Distribution 

each seconds, 

will be 
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FILES 
/dev/kmem, /vmunix 

SEE ALSO 

UNIX Programmer's Manual VMSTAT (1) 

The sections starting with .. Interpreting system activity" in Setting up 4.lbsdby W. Joy. 

AUTHORS 

BUGS 

William Joy and Ozalp Babaoglu 

There should be a screen oriented program which combines vmstat and ps( l) in real time as 
well as reporting on other system activity. 
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'.'!AME 
vpr, vprm. vpq, vprint - raster printer/plotter spooler 

SY:"IOPSIS 
vpr [ -W ] [ -I ] [ -v ] [ -t [ -1234 font ] ] [ -w ] [ -w width ] [ - m ] [ name ... ] 
vprm [ id ... ] [ filename ... ] [ owner ... ] 
vpq 
vprint [ -W] file ... 

DESCRIPTIO:"I 
Vpr causes the named files to be queued for printing or typeset simulation on one of the avail
able raster printer/plotters. If no files are named, the standard input is read. By default the 
input is assumed to be line printer-like text. For very wide plotters, the input is run through 
the filter lusrlliblsidebyside giving it an argument of -w106 which arranges it four pages adjacent 
with 90 column lines (the rest is for the left margin). Since there are 8 lines per inch in the 
default printer font, vpr thus produces 86 lines per page (the top and bottom lines are left 
blank). 

The following options are available: 

-I 

-w 

-12.34 

-m 

-w 

-w\\"idrh 

-v 

Print the input in a more literal manner. Page breaks are not inserted, and 
most control characters (except format effectors: \n, \f. etc.) are printed (many 
control characters print special graphics not in the ASCII character set.) Tab 
and underline processing is still done. If this option is not given. control char
acters which are not format effectors are ignored, and page breaks are inserted 
after an appropriate number of lines have been printed on a page. 

Queues files for printing on a wide output device. if available. Normally, file~ 
are queued for printing on a narrow output device. 

Specifies a font to be mounted on font position i. The daemon will construct a 
.railmag file referencing /11sr/liblv/0111/11ame.s1;e. 

Report by mail( l J when printing is complete. 

(Applicable only to wide output devices.) Do not run the input through sideby
side. Such processing has been done already, or full (440 character) printer 
width is desired. 

Use width Y•1dth rather than 90 for sidebyside. 

Use the filter /usrlliblvrasr to convert the vectors to raster. The named files 
must be a parameter and vector file (in that order) created by versaplot(3x) 
routines. 

- r Use the filter /usrlliblvcat to typeset the input on the printer/plotter. The input 
must have been generated by tro.ff( l) run with the -t option. This is not 
normally run directly to wide output devices, since it is wasteful to run only 
one page across. The program wro.ff( l) is normally used and arranges. using 
i·sort( l) for printing to occur four pages across. conserving paper. 

Vprm removes entries from the raster device queues. The id, filename or owner should be that 
reported by vpq. All apropriate files will be removed. Both queues are always searched. The id 
of each file removed from the queue will be printed. 

Vpq prints the queues. Each entry in the queue is printed showing the owner of the queue 
entry, an identification number, the size of the entry in characters, and the file which is to be 
printed. The id is useful for removing a specific entry from the printer queue using ~prm 
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FILES 

Vprint is a shell script which pr 's a copy of each named file on one of the electrostatic 
printer/plotters. The files are normally printed on a narrow device; -W option causes them to 
be printed on a wide device. 

/usr/spool/v?d/" 
/usr/lib/v?d 
/usr/lib/vpd 
/usr/lib/vpf 
/usr/lib/•vcat 
/usr /li b/vrast 
/usr/lib/sidebyside 

device spool areas 
daemons 
Versatec daemon 
filter for printer simulation 
filter for typeset simulation 
filter for versaplot 
filter for wide output 

SEE ALSO 
troff(l), vfont(5), vp(4), ptiO), vtroff(l}, versaplot(3x) 

You can't run bit maps in a queued fashion to the plotters. This is because the volume of the 
data (more than l Megabyte per vertical foot) is unwieldy. Instead you must follow the 
instructions in vp(4) and run your program when the plotter is idle, or run it in the background 
and have it wait for the device to become idle. 

Queued jobs print in directory (seemingly random) order. The plotters are fast enough that 
this is not a real problem. 

1 's (one's) and l's (lower-case el's) in a Benson-Varian's standard character set look very 
similar; caution is advised. 

Vprm should have options allowing just one of the queues to be searched. 

A versa.tee's hardware character set is rather ugly. Vprmt should use one of the constant width 
fonts to produce prettier listings. 
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NAME 
to a raster 

SYN OPS JS 

vtroff' ! -w l I - r" 
DESCRIPTION 

Manual 

] [ - 123 minorfont l { - i [ -x J arguments 

I 1 \ 
\ :. ) 

1) various programs 10 output on a 

fl LES 

raster plotter such as a 
output device be used; 
causes the output to be 
l l ". 

or or a The -W 
is to use a narrow device. 

onto successive pages every inches rather than the default 

If some cnher font is desired you can 
and then italic and bold 
tions 1, 2, and 3. 
form - ri and the minor font name. A .r will be added name 
Thus "vtroff -ms paper" will set a paper in the -F nonie -ms 
paper" will set the paper in the nonie - x asks for exact simula-
tion of photo-typesetter output using the width tables for the C.A.T. 

I usr I Ii b/ trnac/ tmac. vcat 
I usrllib/ fontinfo/» 
/usr/lib/vforu 

Sf.E ALSO 
troffO), nettrnff(l), vfom(5), vpr\1) 

BUGS 
some macro packages work if the named and S are 

and since the Versatec fonts have widths for individual characters than the fonts 
on the typesetter, the dodge was necessary: If you don't use the " 
then you get the widths of the standard typesetter fonts suitable for 
over the network to the computer center A machine for If, 
remount the I, B and S fonts, then you get the width tables for the Versatec. 
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NAME 
w - who is on and what they are doing 

SYNOPSIS 
w [ - h ] [ -s ] [ user ] 

DESCRIPTION 

FILES 

W prints a summary of the current activity on the system, including what each user is doing. 
The heading line shows the current time of day, how long the system has been up, the number 
of users logged into the system, and the load averages. The load average numbers give the 
number of jobs in the run queue averaged over 1, 5 and IS minutes. 

The fields output are: the users login name, the name of the tty the user is on, the time of day 
the user logged on, the number of minutes since the user last typed anything, the CPU time 
used by all processes and their children on that terminal, the CPU time used by the currently 
active processes, the name and arguments of the current process. 

The -h flag suppresses the heading. The -s flag asks for a short form of output. In the short 
form, the tty is abbreviated, the login time and cpu times are left off, as are the arguments to 
commands. -I gives the long output, which is the default. 

If a user name is included, the output will be restricted to that user. 

/etc/utmp 
/dev/kmem 
/dev/drum 

SEE ALSO 
who(l), finger(l), ps(l) 

AUTHOR 

BUGS 

Mark Horton 

The notion of the "current process" is muddy. The current algorithm is "the highest num
bered process on the terminal that is not ignoring interrupts, or, if there is none, the highest 
numbered process on the terminal". This fails, for example, in critical sections of programs 
like the shell and editor, or when faulty programs running in the background fork and fail to 
ignore interrupts. (In cases where no process can be found, w prints " - ".) 

The CPU time is only an estimate, in particular, if someone leaves a background process run
ning after logging out, the person currently on that terminal is "charged" with the time. 

Background processes are not shown, even though they account for much of the load on the 
system. 

Sometimes processes, typically those in the background, are printed with null or garbaged argu
ments. In these cases, the name of the command is printed in parentheses. 

W does not know about the new conventions for detection of background jobs. It will some-
times find a background job instead of the right one. ' 
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NAME 
wait - await completion of process 

SYNOPSIS 
wait 

DESCRIPTION 

WAIT(l) 

Wait until all processes started with & have completed, and report on abnormal terminations. 

Because the wait(2) system call must be executed in the parent process, the Shell itself exe
cutes wait, without creating a new process. 

SEE ALSO 
sh(l) 

BUGS 
Not all the processes of a 3- or more-stage pipeline are children of the Shell, and thus can't be 
waited for. (This bug does not apply to csh (1).) 
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NAME 
wall - write to all users 

SYNOPSIS 
wall 

DESCRIPTION 

UNIX Programmer's Manual WALL ( 1) 

Wall reads its standard input until an end-of-file. It then sends this message, preceded by 
'Broadcast Message ... ', to all logged in users. 

FILES 

The sender should be super-user to override any protections the users may have invoked. 

/dev/tty? 
/etc/utmp 

SEE ALSO 
mesg(l), write(l) 

DIAGNOSTICS 
'Cannot send to .. .' when the open on a user's tty file fails. 
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NAME 

~OPSIS 

WC l -
DESCRlPT!ON 

counts 

count 

[ -bbaud [ -

and 
or in the standard 

B GS 

imited spaces, tabs or newiines. 

The -b 
baud. 

The -s 

--u 
as normal. 

The -
defa.ult. 

asks that the 

that pages are 

asks that the 

asks a verbose output 

v [ n.arne ·"· ] 

is present. 
I, w, 

at 

lines 

be based on 

with headers and 

The times given do not take into account variable such as system 
or tty driver which can be a factor with cu; or 

or the 

4th 

I ' 
\ l 

the 

pages 
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NAME 
what - show what versions of object modules were used to construct a file 

SYNOPSIS 
what name ... 

DESCRIPTION 

Bl' GS 

What reads each file and searches for sequences of the form "@(#)" as inserted by the source 
code control system. It then prints the remainder of the string after this marker, up to a null 
character, newline, double quote, or">" character. 

As SCCS is not licensed with UNIX/32V, this is a rewrite of the what command which is part 
SCCS, and may not behave exactly the same as that command does. 
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NAME 
whatis - describe what a command is 

SYNOPSIS 
'~hatis command ... 

DESCRIPTION 
Whatis looks up a given command and gives the header line from the manual section. You can 
then run the man (1) command to get more information. If the line starts 'name (section) .. .' 
you can do 'man section name' to get the documentation for it. Try 'whatis ed' and then you 
should do 'man 1 ed' to get the manual. 

Whatis is actually just the -r option to the man(l) command. 

FILES 
/usr/lib/whatis Data base 

SEE ALSO 
apropos(l), man{l), catman(8) 

AUTHOR 
William Joy 

4th Berkeley Distribution 
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NAME 
who - who is on the system 

SYNOPSIS 
who [ who-file ] [ am I ] 

DESCRIPTION 

FILES 

Who, without an argument, lists the login name, terminal name, and login time for each 
current UNIX user. 

Without an argument, who examines the /etc/utmp file to obtain its information. If a file is 
given, that file is examined. Typically the given file will be /usr/adm/wtmp, which contains a 
record of all the logins since it was created. Then who lists logins, logouts, and crashes since 
the creation of the wtmp file. Each login is listed with user name, terminal name (with '/dev I' 
suppressed), and date and time. When an argument is given, logouts produce a similar line 
without a user name. Reboots produce a line with 'x' in the place of the device name, and a 
fossil time indicative of when the system went down. 

With two arguments, as in 'who am I' ·(and also 'who are you'), who tells who you are logged 
in as. 

/etc/utmp 

SEE ALSO 
getuid(2), utmp(S) 
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NAME 
whoam.i - print effective current user id 

SYNOPSIS 
wb.oami 

DESCRIPTION 

WHOAMI { l) 

Whoami prints who you are. It works even if you are su'd, whiie 'who am i' does not since it 
uses /etc/utmp. 

FILES 
/etc/passwd 

SEE ALSO 
who (1) 

Name data base 
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NAME 
write - write to another user 

SYNOPSIS 
write user [ ttyname ] 

DESCRIPTION 

FILES 

lines from your terminal to that of another user. When first called, it sends the 
message 

Message from youmame yourttyname ... 

recipient of the message should write back at this point. Communication continues until 
an end is read from the terminal or an interrupt is sent. At that point write writes 'EOT' 
on the other terminal and exits. 

If you want to write to a user who is logged in more than once, the tryname argument may be 
used to indicate the appropriate terminal name. 

Permission to write may be denied or granted by use of the mesg command. At the outset writ· 

the 

i.s allowed. commands, in particular nroff and pr(l) disallow messages in order to 
messy output. 

'!' is found at the beginning of a line, write calls the shell to execute the rest of 
as a command. 

is suggested for using write: when you first write to another user, wait 
him to write back before starting to send. Each party should end each message with a dis· 

fo) 'over' is conventional-that the other may reply. (oo) for 'over and 
when conversation is about to be terminated. 

to find user 
/bin/sh to execute T 

SEE ALSO 
mesg{l), who(!), maii(l) 

1-293 



XSEND ( 1) UNIX Programmer's Manual XSEND ( 1) 

NAME 
xsend, xget, enroll - secret mail 

SY~OPSIS 

xseod person 
xget 
enroll 

DESCRIPTION 

FILES 

These commands implement a secure communication channel; it is like maiJ(l), but no one can 
read the messages except the intended recipient. The method embodies a public-key cryptosys
tem using knapsacks. 

To receive messages, use enroll; it asks you for a password that you must subsequently quote in 
order to receive secret mail. 

To receive secret mail, use xget. It asks for your password, then gives you the messages. 

To send secret mail, use xsend in the same manner as the ordinary mail command. (However, 
it will accept only one target). A message announcing the receipt of secret mail is also sent by 
ordinary mail. 

/usr/spool/secretmail/* .key: keys /usr/spool/secretmailr. [0-9]: messages 

SEE ALSO 

BUGS 
mail (1) 

It should be integrated with ordinary mail. The announcement of secret mail makes traffic 
analysis possible. 
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NAME 
xstr - extract strings from C programs to implement shared strings 

SYNOPSIS 
xstr [ -c ] [ - ] [ file ] 

DESCRIPTION 

FILES 

Xstr maintains a file strings into which strings in component parts of a large program are hashed. 
These strings are replaced with references to this common area. This serves to implement 
shared constant strings, most useful if they are also read-only. 

The command 

xstr -c name 

will extract the strings from the C source in name, replacing string references by expressions of 
the form (&xstr[number]) for some number. An appropriate declaration of xstr is prepended to 
the file. The resulting C text is placed in the file x.c, to then be compiled. The strings from 
this file are placed in the strings data base if they are not there already. Repeated strings and 
strings which are suffices of existing strings do not cause changes to the data base. 

After all components of a large program have been compiled a file x:s.c declaring the common 
xstr space can be created by a command of the form 

xstr 

This x.s.c file should then be compiled and loaded with the rest of the program. If possible, the 
array can be made read-only (shared) saving space and swap overhead. 

Xstr can also be used on a single file. A command 

xstr name 

creates files x.c and x:s.c as before, without using or affecting any strings file in the same direc
tory. 

It may be useful to run xstr after the C preprocessor if any macro definitions yield strings or if 
there is conditional code which contains strings which may not, in fact, be needed. X:srr reads 
from its standard input when the argument '-' is given. An appropriate command sequence 
for running xstr after the C preprocessor is: 

cc - E name.c I x.str -c -
cc -c x.c 
mv x.o name.a 

·,·sir does not touch the string•; !!' · 

,s tJ unless truly necessary. 

x.c 
Data base of strings 
Massaged C source 
C source for definition of array 'xstr' 

::>dd1c.d. \1-: rnake can avoid remaking 

xs.c 
/tmp/xs" Temp file when 'xstr name' doesn't touch strings 

SEE ALSO 
mkstr(l) 

AlJlri0k 

BUGS 

William Joy 

If a string is a suffix of another string in the data base, but the shorter string is seen first by x.str 
both strings will be placed in the data base, when just placing the longer one there will do. 
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NAME 
yacc - yet another compiler-com"iier 

SYNOPSIS 
yacc [ - vd I grammar 

DESCIUPTION 

FU.ES 

Yacc converu a context-free grammar into a set of tables fpr a simple automaton which exe
cutes an LR ( l) parsing algorithm. The grammar ~Y be ambiguous~ specified precedenci: rules 
are used to break ambiguities. 

The output file, y.tab.c. mu.st be compiled by the C compiier to produce a program yyparse. 
This program must be ioaded with the lexical analyzer program, yylex., as wen as main and yyer
ror, an error handling routine. Th• routines must be supplied by the user~ Lex< l) is useful 
for creating lexical analyzers wsab!e by yacc. 

If the - v flag is given. the file y.eutput is prepared. which contains a description of the parsing 
tables and a report on conffic:ts generated by ambiguities in the grammar. 
If the -d flag is used. the file y.tab.h is generated with the define stau:ments that associ1ue the 
yacc-assigned 'token codes' with the uscr·d~lared 'token names'. This allows source files other 
than y.1ab.c to access the token codes. 

y.output 
y.tab.c 
y .tab.h defines for token names 
yacc.tmp. yacc.acts temporary tiles 
/usr/tib/yaccpar parser prototype for C programs 

SEE ALSO 
a(l) 
LR Parsing by A. V. Aho and S. C. Johnson, Computing Surveys, June, 197 4. 
YACC - Yet Another Compiler Compikrby S. C. Johnson. 

DIAGNOSTICS 

B.UGS 

The number of reduce-reduce and shift-reduce conflicts is reported on the standard output: a 
more detailed report is found in the )'.output file. Similarly, if some rules are not reachable 
from the start symbol. this is al.so reported. 

Because file names are fixed. it most one yacc process can be active in a given direl:tory at a 
time. 

1lb Edition 
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SAME 
yes - be repetitively affirmative 

SYNOPSIS 
yes [ expletive 1 

DESCRIPTION 

YES (1) 

Yes repeatedly outputs "y", or if expletive is given, that is output repeatedly. Termination is 
by rubout. 

BtJGS 
Boring. 
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NAME 
intro, errno - introduction to system calls and error numbers 

SYNOPSIS 
#include < errno.b> 

DESCRIPTION 
Section 2 of this manual describes all the entries into the system. Distinctions as to the status 
of the entries are made in the headings: 

(2) System call entries which are standard in Version 1 UNIX systems. 

(2J) System call entries added in suppon of the job control mechanisms of cshO ) . These 
system calls are not available in standard Version 7 UNIX systems, and should be used 
only when necessary~ to prevent inexplicit use they are contained in the jobs library 
which must be specifically requested with the - Uobs loader option. The use of condi
tional compilation is recommented when possible so that programs which use these 
features will gracefully degrade on systems which lack job control. 

(2V) System calls added for the Vinual Memory version of UNIX distributed by Berkeley. 
Some of these calls are likely to be replaced by new facilities in future versions; in cases 
where this is imminent, this is indicated in the individual manual pages. 

An error condition is indicated by an otherwise impossible returned value. Almost always this 
is -1; the individual sections specify the details. An error number is also made available in the 
external variable errno. Errno is not cleared on successful calls, so it should be tested only after 
an error has occurred. 

There is a table of messages associated with each error, and a routine for printina the message; 
See perror(3). The possible error numbers are not recited with each writeup in section 2, since 
many errors are possible for most of the calls. Here is a list of the error numbers, their names 
as defined in <errno.h>, and the messages available using perror. 

0 Error 0 
Unused. 

EPERM Not owner 
Typically this error indicates an attempt to modify a file in some way forbidden except 
to its owner or super-user. It is also returned for attempts by ordinary users to do 
things allowed only to the super-user. 

2 ENOENT No such file or directory 
This error occurs when a file name is specified and the file should exist but doesn't, or 
when one of the directories in a path name does not exist. 

3 ESRCH No such process 
The process whose number was given to signal and ptrace docs not exist, or is already 
dead. 

4 EINTR Interrupted system call 
An asynchronous signal (such as interrupt or quit), which the user has elected to catch, 
occurred during a system call. If execution is resumed after processing the signal, it 
will appear as if the interrupted system call returned this error condition. 

S EIO UO error 
Some physical UO error occurred during a r«Jd or wri~. This error may in some cases 
occur on a call following the one to which it actually applies. 

6 ENXIO No such device or address 
UO on a special file refers to a subdevice which does not exist. or beyond the limits of 
the device. It may also occur when, for example, a tape drive is not dialed in or no 

4th Berkeley Distribution 4/1/81 
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bytes is presented to ex«. 

to no open file, or a read (resp. write) request is made to 
frcsp. 

no living or um111aited-for children. 

more proce~s 
a process table is f uU or the user is not allowed to create any more 

proce~s. 

12 ENOMEM core 
a program ask.s for more core than the system is able to sup

ply. This is not a the maximum core is a system parameter. 
The error may al§O occur if the arnu11ement of text, data., and stack segments requires 
too many ~l!l~m1::nunu;1n 

13 EACCES 
An •nM.,•u1p• a way forbidden by protection system. 

14 EFAULT 
a hardware faul.t in attempting to access the arguments of a 

where a block device was required. e.ifl. ir. mount.. 

16 EBUSY 
An to mount a device that was mounted or an attempt was made to 
dismount 1 device on which there is an active file directory. (open file. current direc-
tory, mounted'"on active text 5elfl1ent). 

17 EEXlST 
An e:iustm& im inappropriate context. e.g. Jilfk. 

U EXDEV 

such device 
was made to apply an inappropriate system can to a device; e.3. read a 

21 

22 
,....,, ...... ,.,. •. dismouru.ina 1 m>n·mounted device, mentioning an unknown 

signal or writing a file for which seek has generated a negative pointer. 
Also set by math functions. see muo(l). 
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23 ENFILE File table overflow 
The system's table of open files is full, and tempbrarily no more opens can be accepted. 

24 EMFILE Too many open files 
Customary configuration limit is 20 per process. 

25 ENOTTY Not a typewriter 
The file mentioned in stry or gtty is not a terminal or one of the other devices to which 
these calls apply. 

26 ETXTBSY Text file busy 
An attempt to execute a pure-procedure program which is currently open for writing 
(or reading!). Also an attempt to open for writing a pure-procedure program that is 
being executed. 

27 EFBIG File too large 
The size of a file exceeded the maximum (about 109 bytes). 

28 ENOSPC No space left on device 
During a write to an ordinary file, there is no free space left on the device. 

29 ESPIPE Illegal seek 
An I.seek was issued to a pipe. This error should also be issued for other non-seekable 
devices. 

30 EROFS Read-only file system 
An attempt to modify a file or directory was made on a device mounted read-only. 

31 EMLINK Too many links 
An attempt to make more than 32767 links to a file. 

32 EPIPE Broken pipe 
A write on a pipe for which there is no process to read the data. This condition nor
mally generates a signal~ the error is returned if the signal is ignored. 

33 EDOM Math argument 
The argument of a function in the math package (3M) is out of the domain of the 
function. 

34 ERANGE Result too large 
The value of a function in the math package (3M) is unrepresentable within machine 
precision. 

SEE ALSO 
intro(3) 

ASSEMBLER (PDP-11) 
as /usr/include/sys.s ftle ••• 

The PDPl 1 assembly language interface is given for each system call. The assembler symbols 
are defined in '/usr/include/sys.s'. 

Return values appear in registers rO and rl~ it is unwise to count on these registers being 
preserved when no value is expected. An erroneous call is always indicated by turning on the 
c-bit of the condition codes. The error number is returned in rO. The presence of an error is 
most easily tested by the instructions bes and bee ('branch on error set (or clear)'). These are 
synonyms for the bes and bee instructions. 

On the Interdata 8/32, the system call arguments correspond well to the arguments of the C 
routines. The sequence is: 

la %2,errno 
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BlJGS 

~.Acdno 
svc o.aras 

Thus resister 2 points to a word iftto which llle error hMbef 'lrill be stored as needed~ it is 
cleared if no error occurs. leatsu:r 0 contains tbt system call nuntber; the nomenclatu're is 
identical to that on the POPI l. The argument or the ~is the address of the arauments. laid 
out in storage as in the C calling .-nee. fie rttum vatue is in rtaistcr 2 (pO!sibly 3 also. a5 
in ~) and is -1 iA ~ of ettOr. Tb c>ivetfto• bit ift the proaram status word is also set 
when errors occur. 
On the V AX-11 a system call follows exactly the same conventions as a C procedure. Namely, 
register ap points to a long word containing the number of arauments, and the arguments fo1· 
low in successive Iona words. Values are returned in 1't&isters rO and rl. An error is indicated 
by settina the C (carry) bit in the processor status word; the error number is placed in rO. 

The message "Mount device busy" is rePorted when a terminal is inaccessible because the 
.. exclusive use .. bit is set; this is conf usina. 

4th Berkeley Distribution 2-4 
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NAME 
access - determine accessibility of file 

SYNOPSIS 
access (name, mode) 
char •name; 

DESCRIPTION 
Access checks the given file name for accessibility according to mode. which is 4 (read), 2 
(write) or l (execute) or a combination thereof. Specifying mode 0 tests whether the direc
tories leading to the file can be searched and the file exists. 

An appropriate error indication is returned if name cannot be found or if any of the desired 
access modes would not be granted. On disallowed accesses -1 is returned and the error code 
is in errno. 0 is returned from successful tests. 

The user and group IDs with respect to which permission is checked are the real UID and G ID 
of the process, so this call is useful to set-UID programs. 

Notice that it is only access bits that are checked. A directory may be announced as writable by 
access. but an attempt to open it for writing will fail (although files may be created there); a file 
may look executable, but exec will fail unless it is in proper format. 

SEE ALSO 
stat(2) 

ASSEMBLER (PDP-11) 
<access - 3 3.) 
sys access; name; mode 

7th Edition 
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'.'!AME 
acct - tum accounting on or 

SY'.'IOPSJS 
acct <file) 
char .. file; 

D ESC'IU PT JO~ 

UNIX Programmer's Manual ACCT ( 2) 

The system is prepared to a record in an accounting file for each process as it terminates. 
call. with a null-terminated string naming an existing file as argument. turns on account· 

ing; records for each terminating process are appended to file. An argument of 0 causes 
accounting to be turned off. 

The accounting file format is given in acct(S). 

SEE ALSO 
acct (5), sa (8) 

DIAGNOSTICS 
On error -· 1 is returned. The file must exist and the call may be exercised only by the super$ 
user. It is erroneous to try to turn on accounting when it is already on. 

BUGS 
No accounting is produced for programs running when a crash occurs. In particuiar nonter
minating programs are never acc,ounted for. 

ASSE:YIBLER <PDP-11) 
(acct - SU 
sys acct; file 
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NAME 
alarm - schedule signal after specified time 

SYNOPSIS 
alarm (seconds) 
unsigned seconds; 

DESCRIPTION 

ALARM ( 2) 

Alarm causes signal SIGALRM, see signa/(2), to be sent to the invoking process in a number 
of seconds given by the argument. Unless caught or ignored, the signal terminates the process. 

Alarm requests are not stacked~ successive calls reset the alarm clock. If the argument is 0, any 
alarm request is canceled. Because the clock has a I-second resolution, the signal may occur up 
to one second early~ because of scheduling delays, resumption of execution of when the signal 
is caught may be delayed an arbitrary amount. The longest specifiable delay time is 214 7 48364 7 
seconds. 

The return value is the amount of time previously remaining in the alarm clock. 

SEE ALSO 
pause(2), signal(2), sigsys(2), sigset(3), sleep(3) 

ASSEMBLER (PDP-11) 
(alarm ... 27.) 
(seconds in Ii)) 

sys alarm 
(previous amount in rO) 
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!\JAME 
brk, sbrk. break - change core am:.ca11on 

SYNOPSIS 
char •brkfaddr) 

duu •sbrk Oner> 

DESCRIPTION 
Brk sets the system's idea of lowest location not used by the program (called the break) to 
addr (rounded up to the next of 64 bytes on the PDPl 1. 256 bytes on the Interdata 
8/32, and l 024 bytes cm a VAX· 1 i). Locations not less than addr and below the stack pointer 
are not in the address space and will thus cause a memory violation if accessed. 

In the alternate function sbrk, incr more bytes are added to the program's data space and a 
pointer to the start the new area is returned. 

When a program begins execution via ex2c break is set at the highest location defined by 
the program and data storage areas. Ordinarily, therefore. only programs with growing data 
areas need to use break. 

The vlimir(2) system call may be used to determine the maximum permissible size of the data 
region; it will not be possible to set the break beyond "etext + vlimit(UM_DAT A. - n." 
I See e11d(3) for the definition of et ext.) 

SEE ALSO 
exed2), vlimit(2). mallod3). end(3) 

DIAG~OSTICS 

BLGS 

Zero is returned if the brk could be set~ - l if the program requests more memory than the sys
tem limit or if too many segmentation registers would be required to implement the break. 
Sbrk returns - l if the break could not be set. 

Seuing the break in the range 0177701 to Ol 77777 (on the PDP11) is the same as setting it to 
zero. 

ASSE~1BLER IPDP-10 
(break ,.,. 17 J 
sys break: addr 

Break performs the function of brk. The name of the routine differs from that in C for histori
cal reasons. 
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NAME 
chdir - change current working directory 

SYNOPSIS 
chdiddirname) 
char •dirname; 

DESCRIPTION 

CHOIR ( 2) 

Dirname is the address of the pathname of a directory, terminated by a null byte. Chdir causes 
this directory to become the current working directory, the starting point for path names not 
beginning with'/'. 

SEE ALSO 
cd(l) 

DIAGNOSTICS 
Zero is returned if the directory is changed; -1 is returned if the given name is not that of a 
directory or is not searchable. 

ASSEMBLER 
(chdir - 12.) 
sys chdir; dirname 

2-9 
7th Edition 



CHMOO (2) UNlX Prograrnmer's Manual 

NAME 
chmod - change mode of file 

SYNOPSIS 
i:bmod (o:une. mode) 
duu •1:u1me; 

DESCRIPTION 

CHMOD (2) 

The file whose name is as the null-terminated string pointed to by name has its mode 
changed to mode. Modes are constructed oring together some combination the following: 

04000 set user on execution 
02000 set group ID on "'"'"'""''"""" 
01000 save text image 
00400 read by owner 
00200 write by owner 
00100 execute (search on directory} by owner 
00070 read, write, execute (se.arch) group 
00007 read, write, execute (search) by others 

If an executable file is set up for sharing is the default) then mode 1000 prevents the sys-
tem from abandoning the swap-spi:u::e image the program-text portion of the file when its last 
user terminates. Ability to set this bit is restricted to the super-user since swap_ space is con
sumed by the images. See sricky(8). 

Only the owner of a 
the l 000 mode. 

(or the super-uSl:r) may change the mode. Only the super-uSl:r can set 

On some writing or the owner of a file turns off the seHJser-id. bit. This 
makes the system somewhat more secure by protecting Sl:t-user-id from remaining set-
user-id if they are modified, at the expense a degree of compatibility. 

SEE ALSO 
chmod{l) 

DIAGNOSTIC 
Zero is returned if the mode is changed; -1 is returned if name cannot be found or if the 
current user is neither the owner the nor the super-u..<rer. 

ASSEM:BLER (PDP-11) 
(chmod - 15.} 
sys cbmod; name; mode 
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NAME 
chown - change owner and group of a file 

SYNOPSIS 
chown(name, owner, group) 
char •name; 

DESCRIPTION 

CHOWN ( 2) 

The file whose name is given by the null-terminated string pointed to by name has its owner and 
group changed as specified. Only the super-user may execute this call. because if users were 
able to give files away. they could def eat the (nonexistent) file-space accounting procedures. 

On some systems. chown clears the set-user-id bit on the file to prevent accidental creation of 
set-user-id programs owned by the super-user. 

SEE ALSO 
chown(l), passwd(5) 

DIAGNOSTICS 
Zero is returned if the owner is changed; -1 is returned on illegal owner changes. 

ASSEMBLER (PDP-11) 
(chown - 16.) 
sys chown; name; owner; group 
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NA.ME 
close - close a file 

SYNOPSIS 
doseHlldes) 

DESCRIPTION 

UNIX Programmer's Manual CLOSE ( 2) 

Given a file descriptor such as returned from an open. creat, dup or pipe(2) call, close doses the 
associated file. A dose of all files is automatic on exit, but since there is a limit on the number 
of open files per process, close is necessary for programs which deal with many files. 

Files are closed upon termination of a process, and certain high-numbered file descriptors are 
dosed by exil!'d2), and it is possible to arrange for others to be closed (see FIOCLEX in 
ioct/(2)). 

SEE ALSO 
creat(2), open(2), pipe{2), exec(2), ioctl{2) 

DIAGNOSTICS 
Zero is returned if a file is dosed; -1 is returned for an unknown file descriptor. 

ASSEMBLER <PDP-11) 
(close ... 6.) 

Bl!GS 

(file descriptor in rO) 
sys close 

A file cannot be closed while there are pages which have been vread but 

4th Berkeley Distribution 
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NAME 
creat - create a new file 

SYNOPSIS 
creat(name, mode) 
char •name; 

DESCRIPTION 
Creat creates a new file or prepares to rewrite an existing file called name, given as the address 
of a null-terminated string. If the file did not exist, it is given mode mode, as modified by the 
process's mode mask (see umask(2)). Also see chmod(2) for the construction of the mode 
argument. 

If the file did exist, its mode and owner remain unchanged but it is truncated to 0 length. 

The file is also opened for writing, and its file descriptor is returned. 

The mode given is arbitrary~ it need not allow writing. This feature is used by programs which 
deal with temporary files of fixed names. The creation is done with a mode that forbids writing. 
Then if a second instance of the program attempts a creat, an error is returned and the program 
knows that the name is unusable for the moment. 

SEE ALSO 
write(2), closd2), chmod(2), umask (2) 

DIAGNOSTICS 
The value - l is returned if: a needed directory is not searchable: the file does not exist and the 
directory in which it is to be created is not writable: the file does exist and is unwritable: the file 
is a directory: there are already too many files open. 

ASSEMBLER <PDP-11) 
(creat ... 8.) 

BUGS 

7th 

sys creat; name; mode 
(file descriptor in rO) 

A file cannot be truncated while any process has pages set up by a vread on that file which have 
not been referenced. 

2-13 



DUP (2) UNIX Programmer's Manual 

NAME 
dup, dup2 - duplicate an open descriptor 

SYNOPSIS 
dup(fildes) 
int fildes; 

d1.1pl (fildes, fildes2) 
int fildes, fildes2; 

DESCRIPTION 

DUP (2) 

Given a file descriptor returned from an open. pipe, or creat call, dup allocates another file 
descriptor synonymous with original. new file descriptor is returned. 

In the second form of the cal!, fildes is a file descriptor referring to an open file, and fildes2 is a 
non~negative integer less than the maximum value allowed for file descriptors (approximately 
19). Dup2 causes fildes2 to refer to the same file as fildes. If fildes2 already referred to an open 
file, it is closed first. 

SEE ALSO 
creat(2), open(2). close(2), pipe(2) 

DIAGNOSTICS 
The value -1 is returned if: the given file descriptor is invalid; there are already too many 
open files. 

ASSEMBLER (PDP-11) 
(dup - 4U 

BUGS 

(file descriptor in rO) 
(new file descriptor in rl) 
sys dup 
(file descriptor in rO) 

The dup2 entry is implemented adding 0100 to fildes. 

Dup2 fails if fildes2 was vread from and some of the pages have not been referenced. 

7th Edition 
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NAME 
execl, execv, execle, execve, execlp, execvp, exec. exece, environ - execute a file 

SYNOPSIS 
execHname, arsO, arsl, ••• , •ran, 0) 
char •name, •arsO, •1111, ••• , •U1n; 
exea-(name, arsv) 
char •name, •arsvll; 

execlefoame, aq0, lfll, .•• , aflD, 0, IDYp) 
char •name, •araO, •1111, .•• ,••ran, •envpll; 
execn(name, •rs•, envp) 
char •name, •aravlJ, •envp(); 

extern char ••enYiron; 

DESCRIPTION 
F.xec in all its forms overlays the calling process with the named file, then transfers to the entry 
point of the core image of the file. There can be no return from a successful exec; the calling 
core image is lost. 

Files remain open across exec unless explicit arrangement has been made; see ioct/(2). 
Ignored/held signals remain ignored/held across these calls. but signals that are caught (see sig
na/(2)) are reset to their default values. 

Each user has a real user ID and group ID and an effective user ID and group ID. The real ID 
identifies the person usina the system; the effective ID determines his access privileges. Exec 
chanaes the effective user and croup ID to the owner of the executed file if the file has the 
•set-user-ID' or •set-group-ID' modes. The real user ID is not affected. 

The name araument is a pointer to the name of the file to be executed. The pointers arg{ OJ, 
arg{ 11 ... address null-terminated strin15. Conventionally arg{ O} is the name of the file. 

From C, two interfaces are available. uecl is useful when a known file with known arguments 
is being called; the arguments to txecl are the character strings constitutina the file an~ the 
arguments; the first argument is conventionally the same as the file name <or its last com
ponent). A 0 argument must end the argument list. 

The ex«Y version is useful when the number of arguments is unknown in advance; the argu· 
ments to execv are the name of the file to be executed and a vector of strings containing the 
arguments. The last argument string must be followed by a 0 pointer. 

When a C program is executed, it is called as follows: 

main(argc, argv, envp) 
int arac; 
char ••arav, ••envp; 

where argc is the argument count and argv is an array of character pointers to the arguments 
themselves. As indicated, argc is conventionally at least one and the first member of the array 
points to a strina containina the name of the file. 

Argv is directly usable in another txecv because argv{argcl is 0. 

Envp is a pointer to an array of strinas that constitute the environment of the process. Each 
strina consists of a name, an ...... and a null-terminated value. The array of pointers is ter
minated by a null pointer. The shell .sh(l) passes an environment entry for each alobaJ shell 
variable defined when the program is called. See tnviron(S) for some conventionally used 
names. The C run-time start-off routil\e places a copy of envp in the global cell environ. which 
is used by txecv and tx«/ to pass the environment to any subprograms executed by the current 
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FILES 

pro1ram. The e:ar:: routines use lower·level n)Utines as follows to pass an environment expii· 
citly: 

execve (file, argv, environ); 
execle(file, argO, arsl, ...• arsn. 0, environ)~ 

Execlp and aecvp are called with the same ~rguments as exec/ and aecv. but duplicate the 
$hell's actions in searching for an executable rue in a list of directories. The directory list is 
obtained from the environment. 

To aid execution of command files of various programs, if the first two characters of the exe
cutable file are '#!' then exec attempts to read a pathname from the executable file and use that 
program as the command files command interpreter. For exampie, the following command file 
sequence would be used to begin a c:;h script: 

#! /bin/csh 
#This shell script computes the checksum on /dev/foobar 
# 

A single parameter may be passed the interpreter, specified after the name of the interpreter; its 
length and the length of the name of the interpreter combined must not exceed J2 characters. 
The space (or tab) following the '#!' is mandatory, and the pathname must be explicit (no 
paths are searched). 

/bin/sh shell, invoked if command file found by aec!por aecvp 

SIE ALSO 
fork(2), environ(S), cshO) 

DIAGNOSTICS 

BUGS 

lf the file cannot be found. if it is not executable, if it does not st.art with a valid magic number 
(see a.out(S)), if maximum memory is exceeded, or if the arguments require too much space, 
a return constitutes the diagnostic; the return value is -1. Even for the super-user, at least 
one of the exec1.ue-permission bits must be set for a file to be executed. 

If aecvp is caUed to execute a file that turns out to be a shell command file, and if it is impossi
ble to execute the shell, the values of argv[O} and argv(-1] will be modified before return. 

ASSEMBLER <PDP-tU 
(exec - lU 
sys n~; name; usv 

(exece - 59.) 
s1s txK1!; name; argv; envp 

Plain exec is obsoleted by aece, but remains for historical reasons. 

When the called file sta.ru execution on the PDPll, the stack pointer points to a word contain
ing the number of arguments. Just above this number is a list of pointers to the argument 
strings. followed by a null pointer. followed by the pointers to the environment strings and then 
another null pointer. The strings themselves foUov. a 0 word is left at the very top of memory. 

sp- narp 
arsO 

4/l/81 
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envm 
0 

ar10: < argO\O > 

envO: <env0\0> 
0 

UNIX Programmer· s Manual EXEC (2) 

On the Interdata 8/32, the stack begins at a conventional place (currently OxDOOOO) and grows 
upwards. After exec, the layout of data on the stack is as follows. 

int 0 
argO: byte 

argpO: int argO 

int 0 
envpO: int envO 

int 0 
%2- space 40 

int nargs 
int argpO 
int envpO 

%3-

This arrangement happens to conform well to C calling conventions. 

On a V AX-11. the stack begins at Ox 7fl'ff'OOO and grows towards lower numbered addresses. 
After exec. the layout of data on the stack is as follows. 

ap
fp-
sp - .long nargs 

.long argO 

.long argn 

.long O 

.long envO 

.long envn 

.long 0 
argO: .byte •argO\o• 

envn: .byte •envn\o• 
.long 0 

4th Berkeley Distribution 
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NAME 
exit - terminate process 

SY!'IOPSIS 
nit (status) 
Int status; 

_exit (status) 
int status; 

DESCRIPTION 

UNIX Programmer's Manual EXIT ( 2) 

Exit is the normal means of terminating a process. Exit closes all the process's files and notifies 
the parent process if it is executing a wait. The low~order 8 bits of s1a1us are available to rhe 
parent process. 

This call can never return . 

. The C function ex11 may cause cle1.mup actions before the final 'sys exit'. The function _exit cir· 
cumvems all cleanup, and should be used to terminate a child process after a /ork.(2) or 
vfork(2) to avoid flushing buffered output twice. 

SEE ALSO 
fork(2L vfork(2), wait(2) 

ASSE~BLER (PDP-lU 
(exit - 1.) 
(status in r0) 

sys exit 

4th Berkeley Distribution 
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NAME 
fork - spawn new process 

SYNOPSIS 
forkO 

DESCRIPTION 
Fork and vfork(2) are the only ways new processes are created. With fork • the new process's 
core image is a copy of that of the caHer of fork. The only distinction is the fact that the value 
returned in the old (parent) process contains the process ID of the new (child) process, while 
the value returned in the child is 0. Process ID's range from I to 30,000. This process ID is 
used by wait(2). 

Files open before the fork are shared, and have a common read-write pointer. In particular, 
this is the way that standard input and output files are passed and also how pipes are set up. 

Vfork is the most efficient way of creating a new process when the fork is to be followed shortly 
by an exec, but is not suitable when the fork is not to be followed by an exec. 

SEE ALSO 
wait(2), exec(2), vfork(2) 

DIAGNOSTICS 
Returns -1 and fails to create a process if: there is inadequate swap space, the user is not 
super-user and has too many processes, or the system's process table is full. Only the super
user can take the last process-table slot. 

ASSEMBLER (PDP-11) 
{fork - 2.) 
sys fork 
(new process return) 
(old process return, new process ID in rO) 

The return locations in the old and new process differ by one word. The C-bit is set in the old 
process if a new process could not be created. 

.. 
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'.'llAME 
getpid - get process idemification 

SYNOPSIS 
getpidO 

DESCRIPTION 

GETPID (2) 

Getpid returns the process 
uniquely-named temporary 

of the current process. Most often it is used to generate 

SEE ALSO 
mktemp(3) 

ASSD1BLER CPDP-11) 
(getpid """ 20.) 
sys getpid 
(pid in r0) 

7th Edition 
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NAME 
getuid, getgid, geteuid, getegid - get user and group identity 

SYNOPSIS 
getuidO 

geteuidO 

getgidO 

getegidO 

DESCRIPTION 

GETUID ( 2) 

Geruid returns the real user ID of the current process, gereuid the effective user ID. The real 
user ID identifies the person who is logged in, in contradistinction to the effective user ID. 
which determines his access permission at the moment. It is thus useful to programs which 
operate using the 'set user ID' mode, to find out who invoked them. 

Gergid returns the real group ID, getegid the effective group ID. 

SEE ALSO 
setuid(2) 

ASSEMBLER (PDP-H) 
(getuid ... 24.) 
sys getuid 
(real user ID in rO. effective user ID in rl) 

(getgid .... 41.) 
sys getgid 
(real group ID in rO, effective group ID in rl) 
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NAME 
- control 

SYNOPSIS 
#include< > 
fod I rn ides, T"'4'!n11>••f argp) 

DESCRIPTION 
of on special files writeups of vari-

ous 4 discuss how ioctl .. ,,,,.,, .. ,,, to ihem. 

For certain status about terminal devices, the functions stty and guy 
are equivalent to 

ioctWHdes, 
ioctHnldes, TIOCGETP, argp) 

respectively; see try ( 4). 

following two standard calls, apply to any open file: 

ioctl NULL); 
ioctl FIONCLEX, NULL); 

The causes the file to be dosed automatically during a successful exec operation~ the 
second reverses the effect the 

to the Berkeley implementation, and aiso applies to any open file: 

FIONREAD, 

returning, in the 

SEE ALSO 

coum the number of characters available reading from filde:s. 

st~yO ), tty(4)., exed2) 

DIAGNOSTICS 

Bt..'GS 

is returned if the call was successful; -1 if the file descriptor does not refer to the kind of 
file for which it was or if request .attempts to modify state a terminal when fildes 
is not writeable. 

lacrl calls which attempt to modify the state of a process control terminal while a process is not 
in the process group of the control terminal will cause a SIGTIOU signal to be sent to the pro-
cess' process group. ioctls are allowed, however. if SIGTIOU is held, ignored. if 
the process is an orphan been inherited by inif, or is the child an incomplete vfork 
(see Jobs(3)) 

Strictly speaking, since ioctl may be extended in different ways to devices with different proper
ties, argp should have an open-ended declaration like 

union I struct sgttyb ... ; ... } *'argp; 

The 

ASSD1BLER (PDP-H) 
(ioctl - 54.) 
sys ioctl; 

is that the sizi; is fixed by 'struct sgu.yb'. 

request; argp 

2? 
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(stty - 31.) 
(file descriptor in rO) 
stty; argp 

(gtty ... 32.) 
{file descriptor in rO) 
sys gtty; argp 

4th Berkeley Distribution 
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NAME 
km - send signal to a process 

SYNOPSIS 
km (pid, sig) 

DESCRIPTION 

Manual 

Kill sends the signal sig to the process specified by the process number 
list of signals. 

KILL ( 2} 

sigsys(2) for a 

The sending and receiving processes must have the same effective user ID, otherwise th.is call 
is restricted to the super·user. single exception is the signal SIGCONT which may be sent 
as described in although it is usually sent using killpg rather than 

If the process number is 0., the sig...'1al is sent to all other processes in the process 
group; see tzy(4) and also 

If the process number is -1, and the user is super-user, the ls universally 
except to processes 0, 1, 2, .the scheduler initialization, and pageout processes, and the process 
sending the signal. 

Processes may send signals to themselves. 

SEE ALSO 
sigsys(2), signal kiUO}, kil~pg(2), init(8) 

DIAGNOSTICS 
Zero is returned if the process is killed; -1 is returned if the process does not have the same 
effective user ID and the user is not super-user, or if the proi;ess does not exist. 

ASSEMBLER (PDP-U) 
(kill - .) 
(proces.s number in 
sys ldU; sig 

4th Berkeley Distribution 
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NAME 
kil!pg - send signal to a process or a process group 

SYNOPSIS 
k.Hipg(pgrp, sig) 

cc ... -!jobs 

DESCRIPTION 
Killpg sends the signal sig to the specified process group. See sigsys(2) for a list of signals: see 
jobs(3) for an explanation of process groups. 

The sending process and members of the process group must have the same effective user ID, 
otherwise this call is restricted to the super-user. As a single special case the continue signal 
SIGCONT may be sent to any process which is a descendant of the current process. This 
allows a command interpreter such as csh(l) to restart set-user-id processes stopped from the 
keyboard with a stop signal. 

The calls 

killpg(O, sig) 

and 

kill (0, sig) 

have identical effects, sending the signal to all members of the invoker's process group (includ
ing the process itself). It is preferable to use the call involving kill in this case, as it is portable 
to olher UNIX systems. 

SEE ALSO 
jobs(3), kill(2), sigsys(2), signal(2), csh(l), ldll(l) 

DIAGNOSTICS 

BUGS 

Zero is returned if the processes are sent the signals; -1 is returned if any process in the pro
cess group cannot be sent the signal, or if there are no members in the process group. 

The job· control facilities are not available in standard version 7 UNIX. These facilities are still 
under development and may change in future releases of the system as better inter-process 
communication facilities and support for virtual terminals become available. The options and 
specifications of this system call and even the call itself are thus subject to change. 

\ 
' 
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NAME 
link - link to a file 

SYNOPSIS 
link (namel, name2) 
char •namel, •name2; 

DESCRIPTION 

UNIX Programmer's Manual LINK (2) 

A link to namel is created; the link has the name name]. Either name may be an arbitrary path 
name. 

SEE ALSO 
ln(l), unlink(2) 

DIAGNOSTICS 
Zero is returned when a link is made; -1 is returned when name 1 cannot be found; when 
namel already exists; when the directory of name2 cannot be written; when an attempt is made 
to link to a directory by a user other than the super-user; when an attempt is made to link to a 
file on another file system; when a file has too many links. 

On some systems the super-user may link to non-ordinary files. 

ASSEMBLER (PDP-11) 
(link - 9.) 
sys link; namel; name2 

4th Berkeley Distribution 
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NAME 
!seek, tell - move read/write pointer 

SYNOPSIS 
long lset!k (fildes, offset, whence) 
long offset; 

long tell (fildes) 

DESCRIPTION 
The file descriptor refers to a file open for reading or writing. The read (resp. write) pointer for 
the file is set as follows: 

lf whence is 0, the pointer is set to offiet bytes. 

If whence is 1, the pointer is set to its current location plus offiet. 

If whence is 2, the pointer is set to the size of the file plus offiet. 

The returned value is the resulting pointer location. 

The obsolete function tell(fildes} is identical to lseek(fildes, OL, 1). 

Seeking far beyond the end of a file, then writing, creates a gap or 'hole', which occupies no 
physical space and reads as zeros. 

SEE ALSO 
open(2), creat(2), fseek(3) 

DIAGNOSTICS 

BUGS 

-1 is returned for an undefined file descriptor, seek on a pipe, or seek to a position before the 
beginning of file. 

L.seek is a no-op on character special files. 

ASSEMBLER (PDP-11) 
Oseek .... 19.) 
(file descriptor in rO) 
sys lse-ek; otfseU; offset2; whence 

Offeetl and offietl are the high and low words of offier, rO and r l contain the pointer upon 
return. 
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NA-1\fE 
mknod - make a directory or a special file 

SYNOPSIS 
mknod(name, mode, addr) 
char •name; 

DESCRIPTION 

MK.NOD(2) 

Mknod creates a new file whose name is the null-terminated string pointed to by name. The 
mode of the new file (including directory and special file bits) is initialized from mode. (The 
protection part of the mode is modified by the process's mode mask:; see umask(2)). The first 
block ·pointer of the i·node is initialized from addr. For ordinary files and directories addr is 
normally zero. In the case of a special file, addr specifies which special file. 

Mknod may be invoked only by the super-user. 

SEE ALSO 
mkdir(l), mknod(l), filsys(5) 

DIAGNOSTICS 
Zero is returned if the file has been made; -1 if the file already exists or if the user is not the 
super-user. 

ASSEMBLER CPDP-11) 
(mknod - 14.) 
sys mknod; name; mode; addr 

7th Edition 
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NAME 
mount, umount - mount or remove file system 

SYNOPSIS 

-

mo1mt(special, name, rwftag) 
char •special, •name; 

umount(speciaD 
char •special; 

DESCRIPTION 
li4ount announces to the system that a removable file system has been mounted on the block
structured special file special; from now on, references to file name will ref er to the root file on 
the newly mounted file system. Special and name are pointers to null-terminated strings con
taining the appropriate path names. 

Name must exist already. Name must be a directory (unless the root of the mounted file system 
is not a directory). Its old contents are inaccessible while the file system is mounted. 

The r11:ffar;e argument determines whether the file system can be written on; if it is 0 writing is 
allowed, if non-zero no writing is done. Physically write-protected and magnetic tape file sys
tems must be mounted read-only or errors will occur when access times are updated, whether 
or not any explicit write is attempted. 

Umoum announces to the system that the special file is no longer to contain a removable file 
system. The associated file reverts to its ordinary interpretation. 

SEE ALSO 
mount(8) 

DIAGNOSTICS 

Bl'GS 

Mount returns 0 if the action occurred; -1 if special is inaccessible or not an appropriate tile; if 
name does not exist; if special is already mounted; if name is in use; or if there are already too 
many file systems mounted. 

Umoum returns O if the action occurred; -1 if if the special file is inaccessible or does not have 
a mounted file system, or if there are active files in the mounted file system. 

If a file containing holes (unallocated blocks) is read, even on a file system mounted read-only, 
the system will attempt to fill in the holes by writing on the device. 

ASSDtBLER (PDP-11) 
(mount - 21.) 
sys mount; special; name; rwflag 

(umount - 22.) 
sys umo1.rnt: special 
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NAME 
mpx - create and 

SYNOPSIS 
mpx 

extract 

DESCRIPTION 

mpx 

> 

ved is the system call described below. Cmd 
Vee is the address of a structure con-values 

the command. 

access creat(2)) and returns a 
- 1 is returned if the file cannot be created, 

or if the operating system data structures are f u!I. The 
for use with other routines. 

is returned as described but no entry is created in the file system. 

Once created an mpx open any process. This provides a form of 
"'rr'n"r"'<'~ communication a process B can "call' process A opening an mpx file 

created by A. the file is with one the connect primitive could be 
to it Otherwise the described below are used only in process A and descen-

dants that the open mpx 

a process opens an mpx the owner 
file is next read. method for 'answering' 

"""''''"'""'"' a control message when the 
call involves using attach and detach 

as described in more detail below. 

A"'s mpx file it is said to have a channel to A. A channel is a pair of data 
B to A and the other A to B. Several processes may open 

multiple within the one mpx file. By accessing the 
A can communicate with B and any others. When A reads (see read(2)) 

from the mpx file data written to A the other processes appears in A's buff er a record 
format A (see ) on its mpx file the data must be 

The commands are used to manipulate mpx and channels, 

- adds a new on an mpx file to an open file F. I/O on the new channel is 
on F. 

chan- creates a new channel. 

2-30 
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extract- file descriptor maintenance. 
connect- similar to join except that the open file F is connected to an existing channel. 
attach and detach- used with call protocol. 
npgrp- manipulates process group numbers so that a channel can act as a control ter-
minal (see rry(4)). · 
ckill- send signal {see signa/(2)) to process group through channel. 

A maximum of 15 channels may be connected to an mpx file. They are numbered 0 through 
14. Join may be used to make one mpx file appear as a channel on another mpx file. A hierar
chy or tree of mpx files may be set up in this way. In this case one of the mpx files must be 
the root of a tree where the other mpx files are interior nodes. The maximum depth of such a 
tree is 4. 

An index is a 16-bit value that denotes a location in an mpx tree other than the root: the path 
through mpx •nodes' from the root to the location is expressed as a sequence of 4-bit nibbles. 
The branch taken at the root is represented by the low-order 4-bits of an index. Each succeed
ing branch is specified by the next higher-order nibble. If the length of a path to be expressed 
is less than 4, then the illegal channel number, 15, must be used to terminate the sequence. 
This is not strictly necessary for the simple case of a tree consisting of only a root node: its 
channels can be expressed by the numbers 0 through 14. An index i and file descriptor xd for 
the root of an mpx tree are required as arguments to most of the commands described below. 
Indices also serve as channel identifiers in the record formats given in mpxio(S). Since -1 is 
not a valid index, it can be returned as a error indication by subroutines that normally return 
indices. 

The operating system informs the process managing an mpx file of changes in the status of 
channels attached to the file by generating messages that are read along with data from the 
channels. The form and content of these messages is described in mpxio(5). · 

join (fd, xd) establishes a connection (channel) between an mpx file and another object. Fd is 
an open file descriptor for a character device or an mpx file and xd is the file descriptor of an 
mpx file. Join returns the index for the new channel if the operation succeeds and -1 if it 
does not. 

Following join, jd may still be used in any system call that would have been meaningful before 
the join operation. Thus a process can read and write directly to fd as well as access it via xd. If 
the number of channels required for a tree of mpx files exceeds the number of open files per
mitted a process by the operating system, some of the file descriptors can be released using the 
standard close(2) call. Following a close on an active file descriptor for a channel or internal 
mpx node, that object may still be accessed through the root of the tree. 

chan(xd) allocates a channel and connects one end of it to the mpx file represented by file 
descriptor xd. Chan returns the index of the new channel or a -1 indicating failure. The 
extract primitive can be used to get a non-multiplexed file descriptor for the free end of a chan
nel created by chan. 

Both chan and join operate on the mpx file specified by xd. File descriptors for interior nodes 
of an mpx tree must be preserved or reconstructed with extract for use with join or chan. For 
the remaining commands described here, xd denotes the file descriptor for the root of an mpx 
tree. 

extract(i, xd) returns a file descriptor for the object with index ion the mpx tree with root file 
descriptor xd. A -1 is returned by extract if a file descriptor is not available or if the arguments 
do not ref er to an existing channel and mpx file. 

attach (i, xd) 
detach (i, xd). If a process A has created an mpx file represented by file descriptor xd. then a 
process B can open (see open (2)) the mpx file. The purpose is to establish a channel between 
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Fl LES 

A and B through the mpx file. Auach and Derach are used by A to respond to such opens. 

An open request by B fails immediately if a new channei cannot be allocated on the mpx file, if 
the mpx file does not exist, or if it does exist but there is no process (A) with a multiplexed file 
descriptor for the mpx file xd as returned by mpx(2)). Otherwise a channel with index 
number i is allocated. The next A reads on file descriptor xd, the WATCH control mes-
sage (see mpxio(5)) will be on channel i. A responds to this message with attach or 
detach. The former causes the open to complete and return a file descriptor to B. The latter 
deallocates channel i and causes the open to fail. 

One mpx file may be placed in 'listener' mode. This is done by writing iocrl(xd, MXLSTN, 0) 
where xd is an mpx descriptor and MXLSTN is defined in lusrlincludelsgtty.h. The semantics 
of listener mode are all file names discovered by open(2) to have the syntax 
system.1pathname (see uucp(l)) are treated as opens on the mpx file. The operating system 
sends the process an OPEN message (see mpxio(5)) which includes the file name being 
opened. Anach and dewch then apply as described above. 

Detach has two other uses: it doses and releases the resources of any active channel it i$ applied 
to, and should be used to respond to a CLOSE message (see mpxio(5)) on a channel so the 
channel may be reused. 

connect (fd, ed. end). Fd is a character file descriptor and cd is a fiie descriptor for a channel, 
such as might be obtained via extract( chan(xd), xd) or by open(2) followed by attach. Connect 
splices the two streams together. If end is negative, only the output of fd is spliced to the input 
of ed. If end is positive, the output of cd is spliced to the input fd. If end is zero, then both 
splices are made. 

npgrp(i, xd, pgrp}. If xd is negative npgrp applies to the process executing it, otherwise i and 
xd are Interpreted as a channel index and mpx file descriptor and npgrp is applied to the process 
on the non-multiplexed end of the channel. If pgrp is zero, the process group number of the 
indicated process is set to the process number of that process, otherwise the value of pgrp is 
used as the process group numbe1. 

Npgrp normally returns the new process group number. ff I and xd specify a nonexistent chan
nel. npgrp returns - l. 

ckill(i, xd, signan sends the specified signal (see s1gnai(2)} through the channel specified by i 
and xd. If the channel is connected to anything other than a process, ckill is a null operation. If 
there is a process at the other end of the channel, the process group will be interrupted (see sig
na/(2), ki/1(2)). Ckill normally returns signal. If ch and xd specify a nonexistent channel, ckill 
returns -1. 

/usr/include/sys/mx.h 
/usr/include/sguy.h 

SEE ALSO 

BUGS 

mpxio(5) 

Mpx files are an experimental part of the operating system more subject to change and prone to 
bugs than other parts. 

Maintenance programs, e.g. icheck (1), diagnose mpx files as an illegal mode. 

Channels may only be connected to objects in the operating system that are accessible through 
the line discipline mechanism. 

Higher performance line disciplines are needed. 

4th Berkeley Distribution 
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The maximum tree depth restriction is not really checked. 

A non-destructive disconnect primitive (inverse of connect) is not provided. 

A non-blocking flow control strategy based on messages defined in mpxio(S) should not be 
attempted by novices; the enabling ioctl command should be protected. 

The join operation could be subsumed by connect. A mechanism is needed for moving a channel 
from one location in an mpx tree to another. 
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NAME 
nice - set program priority 

SYNOPSIS 
ukeHncr) 

DESCRIPTION 

UNIX Programmer's Manual NICE ( 2) 

The scheduling priority of the process is augmented by incr. Positive priorities get less service 
than normal. Priority 10 is recommended to users who wish to execute long·running programs 
without flak from the administration. 

Negative increments are ignored except on behalf of the super-user. The priority is limited to 
the range -20 (most urgent) to 20 Oeast). 

The priority of a process is passed to a child process by fork(2). For a privileged process to 
return to normal priority from an unknown state, nice should be called successively with argu
ments -40 (goes to priority -20 because of truncation), 20 (to get to 0}, then 0 (to maintain 
compatibility with previous versions of this call). 

SEE ALSO 
nice(l), forld2), renice(8) 

ASSEMBLER (PDP-U) 
(nice - 34.) 
(priority ln rO) 
sys nice 

7th Edition 
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NAME 
open - open for reading or writing 

SYNOPSIS 
open foame, mode) 
char •name; 

DESCRIPTION 
Open opens the file name for reading (if mode is 0), writing (if mode is 1) or for both reading 
and writing (if mode is 2). Name is the address of a string of ASCII characters representing a 
path name, terminated by a null character. 

The file is positioned at the beginning (byte 0). The returned file descriptor must be used for 
subsequent calls for other input-output functions on the file. 

SEE ALSO 
creat(2), read(2), write(2), dup(2), dose(2) 

DIAGNOSTICS 
The value -1 is returned if the file does not exist, if one of the necessary directories does not 
exist or is unreadable, if the file is not readable (resp. writable), or if too many files are open. 

ASSEMBLER (PDP-11) 
(open "" 5.) 

BUGS 

sys open; name; mode 
(file descriptor in rO) 

It should be possible to optionally open files for writing with exclusive use, and to optionally 
call open without the possibility of hanging waiting for carrier on communication lines. 
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NAME 
pause -- stop until signal 

SYNOPSIS 
pauseO 

DESCRIPTION 

UNIX Programmer's Manual PAUSE(2) 

Pause never returns normally. It is used to give up control while waiting for a signal from 
ki/1(2) or alarm(2). Upon termination of a signal handler started during a pause. the pause call 
will return. 

SEE ALSO 
kill(l), kill(2), alarm(2), sigsys(2). signa.1(2), sigsetOL setjmp(3) 

ASSEl\1BLER (PDP-11) 
(pause ... 29.) 
sys pause 
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NAME 
pipe - create an interprocess channel 

SYNOPSIS 
pipe (fildes) 
Int fildesl2l; 

DESCRIPTION 
The pipe system call creates an I/O mechanism called a pipe. The file descriptors returned can 
be used in read and write operations. When the pipe is written using the descriptor fildes[l] up 
to 4096 bytes of data are butf ered before the writing process is suspended. A read using the 
descriptor fildes[O) will pick up the data. 

It is assumed that after the pipe has been set up, two (or more) cooperating processes (created 
by subsequent fork calls) will pass data through the pipe with read and write calls. 

The Shell has a syntax to set up a linear array of processes connected by pipes. 

Read calls on an empty pipe (no buffered data) with only one end (all write file descriptors 
closed) returns an end-of-file. 

SEE ALSO 
sh(l), read(2), write{2), fork(2) 

DIAGNOSTICS 
The function value zero is returned if the pipe was created~ -1 if too many files are already 
open. A signal is generated if a write on a pipe with only one end is attempted. 

BUGS 
Should more than 4096 bytes be necessary in any pipe among a loop of processes, deadlock will 
occur. 

ASSEMBLER (PDP-11) 
(pipe - 42.) 
sys pipe 
(read file descriptor in rO) 
(write file descriptor in rl) 
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NAME 
profil - execution time profile 

SYNOPSIS 
profil (buff, bufsiz, offset, scale) 
char •buff; 
int bufsiz, offset, scale; 

DESCRIPTION 
Buff points to an area of core whose length (in bytes) is given by bufsiz. After this call. the 
user's program counter (pc) is examined each clock tick (60th second); offset is subtracted from 
it, and the result multiplied by scale. If the resulting number corresponds to a word inside buff. 
that word is incremented. 

The scale is interpreted as an unsigned, fixed-point fraction with binary point at the left: 
0177777(8) gives a 1-1 mapping of pc's to words in buff.· 077777(8) maps each pair of instruc
tion words together. 02(8) maps all instructions onto the beginning of buff (producing a non
interrupting core clock). 

Profiling is turned off by giving a scale of 0 or 1. It is rendered ineffective by giving a bufsiz of 
0. Profiling is turned off when an exec is executed. but remains on in child and parent both 
after a fork. Profiling may be turned off if an update in buff would cause a memory fault. 

SEE ALSO 
monitor (3), prof (I) 

ASSEMBLER <PDP-11> 
(profil - 44.) 
sys profil; buff; bufsiz; offset; scale 

BUGS 
Profiling does not work for interpreters; if a signal were given to a process when its cpu-time 
clock ticked then profiling interpreters would be possible. 
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NAME 
ptrace - process trace 

SYNOPSIS 
#include <signal.h> 

ptrace(request. pid, addr, data) 
int •addr; 

DESCRIPTION 
Ptrace provides a means by which a parent process may control the execution of a child process, 
and examine and change its core image. Its primary use is for the implementation of break
point debugging. There are four arguments whose interpretation depends on a request argu
ment. Generally, pid is the process ID of the traced process, which must be a child (no more 
distant descendant) of the tracing process. A process being traced behaves normally until it 
encounters some signal whether internally generated like 'illegal instruction' or externally gen
erated like 'interrupt.' See signa/(2) for the list. Then the traced process enters a stopped state 
and its parent is notified via wait(2). When the child is in the stopped state, its core image can 
be examined and modified using ptrace. If desired, another ptrace request can then cause the 
child either to terminate or to continue, possibly ignoring the signal. 

The value of the request argument determines the precise action of the call: 

0 This request is the only one used by the child process; it declares that the process is to be 
traced by its parent. All the other arguments are ignored. Peculiar results will ensue if the 
parent does not expect to trace the child. 

1,2 The word in the child process's address space at addr is returned. If I and D space are 
separated, request 1 indicates I space. 2 D space. Addr must be eveo. The child must be 
stopped. The input data is ignored. 

3 The word of the system's per-process data area corresponding to addr is returned. Addr 
must be even and less than 512. This space contains the registers and other information 
about the process; its layout corresponds to the user structure in the system. 

4,5 The given data is written at the word in the process's address space corresponding to addr. 
which must be even. No useful value is returned. If I and D space are separated, request 
4 indicates I space, 5 D space. Attempts to write in pure procedure fail if another process 
is executing the same file. 

6 The process's system data is written, as it is read with request 3. Only a few locations can 
be written in this way: the general registers, the floating point status and registers, and cer
tain bits of the processor status word. 

7 The data argument is taken as a signal number and the child's execution continues at loca
tion addr as if it had incurred that signal. Normally the signal number will be either 0 to 
indicate that the signal that caused the stop should be ignored, or that value fetched out of 
the process's image indicating which signal caused the stop. If addr is (int •) 1 then execu
tion continues from where it stopped. 

8 The traced process terminates. 

9 Execution continues as in request 7; however, as soon as possible after execution of at 
least one instruction, execution stops again. The signal number from the stop is 
SIGTRAP. (On the PDP-11 and V AX-11 the T -bit is used and just one instruction is exe
cuted; on the Interdata the stop does not take place until a store instruction is executed.) 
This is part of the mechanism for implementing breakpoints. 

As indicated, these calls (except for request 0) can be used only when the subject process has 
stopped. The wait call is used to determine when a process stops; in such a case the 'termina
tion' status returned by wait has the value 0177 to indicate stoppage rather than genuine 
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termination. 

To forestall possible fraud, ptrace the set-user-id facility on subsequent exec(2) cans. If 
a traced process calls exec. it will stop before executing the first instruction of the new image 
showing signal SIGTRAP. 

On the Interdata 8/32, 'word' means a word and 'even' means 0 mod 4. On a VAX-11, 
'word' also means a 32-bit integer, but the 'even' restriction does not 

SEE ALSO 
wait (2), signal(2), adb(l) 

DIAG'IOSTICS 

BUGS 

The value -1 is returned if request is invalid, is not a traceable process, addr is out of 
bounds. or data an number. 

Ptrace is unique and arcane; it should be replaced with a special file which can be opened and 
read and written. The control functions could then be implemented with ioct/(2) calls on this 
file. This would be simpler to understand and have much higher performance. 

On the Interdata 8/32, 'as soon as "''J"'"''v''" 
has been executed.' 

(request 7) means 'as soon as a store instruction 

The request 0 call should be able to signals which are to be treated normally and not 
cause a stop. In this way, for example, programs with simulated !1oating point (which use 'ille-
gal instruction' signals at a very rate) could be efficientiy debugged. 

The error indication, -1, is a legitimate function value; errno. see intra(2), can be used to 
disambiguate. 

It should be possible to stop a process on occurrence of a system cali; in this way a completely 
controlled environment could be 

ASSE'.\1BLER 
(ptrace """ 26.) 
(data in rO) 
sys ptrace; pid; addr; 
(value in 
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NAME 
read - read from file 

SYNOPSIS 
read(fildes, buffer, nbytes) 
char •buffer; 

DESCRIPTION 
A file descriptor is a word returned from a successful open, creat, dup, or pipe call. Buffer is the 
location of nbytes contiguous bytes into which the input will be placed. It is not guaranteed that 
all nbyres bytes will be read; for example if the file refers to a typewriter at most one line will be 
returned. In any event the number of characters read is returned. 

If the returned value is 0, then end-of-file has been reached. 

Unless the reader is ignoring or holding SIGTTIN signals, reads from the control typewriter 
while not in its process group cause a SIGTIIN signal to be sent to the reader's process group; 
in the former case an end-of-file is returned. 

SEE ALSO 
open(2), creat(2), dup(2), pipe(2), vread(2) 

DIAGNOSTICS 
As mentioned, 0 is returned when the end of the file has been reached. If the read was other
wise unsuccessful the return value is -1. Many conditions can generate an error: physical I/O 
errors, bad buff er address, preposterous nbyres. file descriptor not that of an input file. 

ASSEMBLER (PDP-11) 
(read ... 3.) 

BUGS 

(file descriptor in rO) 
sys read; l:mffer; nbytes 
(byte count in rO) 

It should be possible to call read and have it return immediately without blocking if there is no 
input available. As a single special case, this is currently done on control terminals when the 
reading process has requested SIG TINT signals when input arrives (see uy(4)). 

Processes which have been orphaned by their parents and have been inherited by init(8) never 
receive SIGTIIN signals. Instead read returns with an end-of-file indication. 
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NAME 
reboot - reboot system or halt processor 

SYNOPSIS 
#include< 

reboot (bowto) 
int bowto; 

DESCRIPTION 
Reboot is used to cause a system 
erable system is a mask 
tern call 
gram~ the other are used in 
bootstrap procedures. When none these options (e.g. RB AUTOBOOT) is given, the system 
is reb.:ioted from "vmunix" in the root file system uri'it 0 a disk chosen in a processor 
specific way: on l by a line in the DEFBOO.CMD script on the console 
tloppy; on the l it is by the setting the front switch which picks the 
bootstrap device. An automatic consistency check the is then normally performed. 

The bits of howto are: 

RB_HALT 
the processor is 

RB ASKNAME 

no reboot takes This should be used with caution. 

by the program causing it to as to what file should 
be booted. Normally, the system is booted from rhe "xx(O,O}vmunix'' without 

where xx is determined a code in register rlO (which is known as devrype) at 
entry to the bootstrap program. code corresponds to the major device number of 
the root system, i.e. "majodrootdev) ". Currently, the followin.g values of devrype 
are understood: 

0 
l 
2 
3 

up 
rk 

rm03/rm05/rm80/rp06 massbus disk 
unused 
unibus disks (emulex 1 w/ cdc/ampex/fujitsu drives) 
rk07 unibus disks 

if rlO contained a 2, the c;v•:ri!"1T1 

u.p(O,Ohmunix, 

would be booted. This switch not available from the system call 

RB SINGLE 
Normally, the reboot 
multi~user operations. 
system with a 
This switch is interpreted 
switch is not available 

involves an automatic disk check and then 
prevents the consistency check, rather simply booting the 

on the console, the system specified by rJO. 
the init(8) program in the newly booted system. This 

the system call interface. 

SEE ALSO 
crash.On, haH(8), init(8), reboot 

BUGS 
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'.'iAME 
setpgrp, getpgrp - set/get process group 

SYNOPSIS 
int getpgrp(pid) 

setpgrp(pid, pgrp) 

cc ..• -ljobs 

DESCRIPTION 
The process group of the specified process is returned by gerpgrp. Serpgrp sets the process group 
of the specified process pid to the specified pgrp. If pid is zero, then the call applies to the 
current process. 

If the invoker is not the super-user, then the affected process must have the same effective 
user-id as the invoker or be a descendant of the invoking process. 

This call is used by csh(l) to create process groups in implementing job control. The 
TIOCGPGRP and TIOCS1>GRP calls described in r~d4) are used to get/set the process group 
of the control terminal. 

See jobs(J) for a general discussion of job control. 

SEE ALSO 

BLGS 

jobs(3), getuid(2), tty(4) 

The job control facilities are not available in standard version 7 UNIX. These facilities are still 
under development and may change in future releases of the system as better inter-process 
communication facilities and support for virtual terminals become available. The options and 
specifications of these system calls and even the calls themselves are thus subject to change. 

A system call serpwp has been implemented in other versions of UNIX which are not widely 
used outside of Bell Laboratories; these implementations have. in general, slightly different 
semantics. 
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NAME 
setuid. setgid - set user and group ID 

SYNOPSIS 
setuid (uid) 

setgid ( gid) 

DESCRIPTION 

SETUID ( 2) 

The user ID (group ID) of the current process is set to the argument. Both the effective and 
the real ID are set. These calls are only permitted to the super-user or if the argument is the 
real or effective ID. 

SEE ALSO 
getuid(2) 

DIAGNOSTICS 
Zero is returned if the user (group) ID is set~ -1 is returned otherwise. 

ASSEMBLER (PDP-10 
(setuid - 23.) 
(user ID in r0) 
sys setuid 

(setgid - 46.) 
(group ID in rO) 
sys setgid 
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NAME 
signal - catch or ignore signals 

SYNOPSIS 
#include < signal.h > 
(•signal (sig, rune))() 
void ( •func) 0; 

DESCRIPTION 
N.8.: The system currently supports two signal implementations. The one described here is 
standard in version 7 UNIX systems. and is retained for backward compatabililty. The one 
described in sigsys(2) as supplemented by sigser(3) provides for the needs of the job control 
mechanisms used by csh(l), and corrects the bugs in this older implementation of signals. 
allowing programs which process interrupts to be written reliably. 

A signal is generated by some abnormal event, initiated either by user at a terminal (quit. inter
rupt), by a program error (bus error, etc.), or by request of another program (kill). l'iormally 
all signals cause termination of the receiving process, but a signal call allows them either to be 
ignored or to cause an interrupt to a specified location. Here is the list of signals with names as 
in the include file. 

SIGHUP 
SIGINT 
SIGQUIT 
SIG ILL 
SIG TRAP 
SIG I OT 
SIG EMT 
SIGFPE 
SIG KILL 
SIG BUS 
SIGSEGV 
SIG SYS 
SIG PIPE 
SIGALRM 
SIGTERM 

1 hangup 
2 interrupt 
3• quit 
4• illegal instruction (not reset when caught) 
5• trace trap (not reset when caught) 
6• IOT instruction 
7• EMT instruction 
8• floating point exception 
9 kill (cannot be caught or ignored) 
1 O• bus error 
11 • segmentation violation 
12• bad argument to system call 
13 write on a pipe with no one to read it 
14 alarm clock 
15 software termination signal 
16 unassigned 

N.8.: There are actually more signals; see sigsys(2); the signals listed here are those of standard 
version 7. 

The starred signals in the list above cause a core image if not caught or ignored. 

If func is SIG DFL, the default action for signal sig is reinstated; this default is termination. 
so~etimes with a core image. If June is SIG_IGN the signal is ignored. Otherwise when the 
signal occurs June will be called with the signal number as argument. A return from the func
tion will continue the process at the point it was interrupted. 

Except as indicated, a signal is reset to SIG_DFL after being caught. Thus if it is desired to 
catch every such signal, the catching routine must issue another signal call. 

If, when using this (older) signal interface. a caught signal occurs during certain system calls. 
the call terminates prematurely. In particular this can occur during an ioctl, read, or 11.·rire(2) on 
a slow device (like a terminal; but not a file); and during pause or wait(2). When such a signal 
occurs, the saved user status is arranged in such a way that when return from the signal
catching takes place, it will appear that the system call returned an error status. The user's pro
gram may then, if it wishes, re-execute the call. 
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The value of signal is the previous (or initial) value of June for the particular signal. 

After a Jork(2) the child inherits all signals. £xec(2) resets all caught signals to default action. 

If a process is using the mechanisms of sigsys(2) and sigser(3) then many of these calls are 
automatically restarted (See sigsys(2) and jobs(3) for details). 

SEE ALSO 
sigsys(2), kill(l), kill(2). ptrace(2), setjmp(3), sigset(3) 

DIAGNOSTICS 

BUGS 

The value (int)-1 is returned if the given signal is out of range. 

The traps should be distinguishable by extra arguments to the signal handler, and all hardware 
supplied parameters should be made available to the signal routine. 

If a repeated signal arrives before the last one can be reset. there is no chance to catch it (how
ever this is not true if you use sigsys(2) and sigse1(3)). 

The type specification of the routine and its June argument are problematical. 

ASSEMBLER (PDP-10 
(signal - 48.) 
sys signaJ; sig; label 
(old label in r0) 

If label is 0, default action is reinstated. If label is 1, the signal is ignored. Any other even 
label specifies an address in the process where an interrupt is simulated. An RTI or RTI 
instruction will return from the interrupt. 

'.'/OTES (VAX-11) 
See sigsys(2) for information on how hardware faults are mapped into signals. 
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NAME 
sigsys - catch or ignore signals 

SYNOPSIS 
#include < signal.h> 

(•sigsys(sig, fund) 0 
void (•fund 0; 

cc .•• - ijobs 

DESCRIPTION 
N.B.: The system currently supports two signal implementations. The one described in sig
na/(2) is standard in version 7 UNIX systems, and retained for backward compatibility as it is 
different in a number of ways. The one described here (with the interface in sigset0)) pro
vides for the needs of the job control mechanisms (see jobsO)) used by cshO), and corrects 
the bugs in the standard implementation of signals, allowing programs which process interrupts 
to be written reliably. 

The routine sigsys is not normally called directly; rather the routines of sigser(3) should be 
used. These routines are kept in the "jobs" library, accessible by giving the loader option 
- ijobs. The features described here are less portable then those of signa/(2) and should not be 
used in programs which are to be moved to other versions of UNIX. 

A signal is generated by some abnormal event, initiated by a user at a terminal (quit, interrupt, 
stop), by a program error (bus error, etc.), by request of another program (kill), or when a pro
cess is stopped because it wishes to access its control terminal while in the background _(see 
ti'.)'(4)). Signals are optionally generated when a process resumes after being stopped, when the 
status of child processes changes, or when input is ready at the control terminal. Most signals 
cause termination of the receiving process if no action is taken; some signals instead cause the 
process receiving them to be stopped, or are simply discarded if the process has not requested 
otherwise. Except for the SIGKJLL and SIGSTOP signals which cannot be blocked, the sigsys 
call allows signals either to be ignored, held until a later time (protecting critical sections in the 
process), or to cause an interrupt to a specified location. Here is the list of all signals with 
names as in the include file. 

SIGHUP 1 hangup 
SIG INT 2 interrupt 
SIGQUIT 3 .. quit 
SIG ILL 4 .. illegal instruction (not reset when caught) 
SIG TRAP 5 .. trace trap (not reset when caught) 
SIGIOT 6 .. IOT instruction 
SIG EMT 7 .. EMT instruction 
SIGFPE g .. point exception 
SIG KILL 9 kill (cannot be caught, held or ignored) 
SIG BUS 10• bus error 
SIGSEGV 11• segmentation violation 

12 .. bad argument to system cal! 
SIG PIPE 13 write on a pipe with no one to read it 
SIGALRM 14 alarm clock 
SIG TERM 15 softwa.re termination signal 

16 unassigned 
SIG STOP 17t stop (cannot be caught, held or ignored) 
SIGTSTP 18t stop signal generated from keyboard 
SIGCONT 19 • continue after stop 
S!GCHLD 20 • child status has changed 
SIGTIIN 2lt background read attempted from control terminal 
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SIGITOU 
SIG TINT 
SIGXCPU 
SIGXFSZ 

write to control terminal 
• record is available at control terminal 

24 cpu time limit exceeded 
size limit exceeded 

held or ignored. 

If fimc is sig is reinstated; this is termination 
(with a core for signals marked • or t. Signals marked 
with • are marked with t cause the process to stop. 
If fam: is the is remembered if it occurs, but not presented to the process~ it 
may be presented later if the process the signal. If fanc is SIG IGN the 
signal is the signal are discarded (i~e. if the 
action was when the signal occurs will be called. 

will continue the process at the it was interrupted. Except as 
is reset to after being caught. However by specify. 

last one causes the action to be set to 
instances of the signal cannot occur 

during 

When a caught occurs the call terminates prematurely. In 
particular this can occur on a slow device a terminal~ but not a 
file) and during a pause or a o;;curs during one these calls, the saved 
user status is in such a way that, when return the signal-catching takes place, it 
will appear that the system call returned an error status. user's program may then, if it 
wishes, re-execute the call. Read and write which have done no I/O. iocts blocked with 
SIGTIOU, and calls are restarted. 

The value of is the for the particular signal. 

The system provides two other by bits into the signal number: SIG DO? AUSE 
causes the process to pause after changing the signal It can be used to atomically re
enable a held signal which was being processed and wait for another instance of the signal. 
SIG DOR TI causes the system to simulate an reiinstruction clearing the mark the system placed 
on the stack at the point before checking further signals to be presented due to 
the specified change in signal actions. allows a signal package such as sigsetO) to dismiss 
from interrupts cleanly removing the old state from the stack before another instance of the 
interrupt is presented. 

After a fork(2) or vfork(2) the child inherits all signals. resel"l all caught signals to 
default action; held signals remain held and ignored signals remain ignored. 

SEE ALSO 
k:iliO), ptrace(2), kilH2), jobsO), sigset(3), setjmp(3), tty(4) 

DIAGNOSTICS 

BUGS 

The value BADSIG is returned if the signal is out range. 

The control facilities are not available in standard version 1 UNIX. These facilities are still 
under development and may in future releases the system as better inter-process 
communication facilities and support virtual terminals become available. The options and 
specifications this facility and system calls supporting it are thus subject to change. 

Since only one signal action can be changed at a time, it is not possible to get the effect of SIG· 
DOPAUSE for more than one signai at a time. 
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The traps (listed below) should be distinguishable by extra arguments to the signal handler, and 
all hardware supplied parameters should be made available to the signal routine. 

ASSEMBLER (PDP-11) 
(signal - 48.) 
sys si1nal; si1; label 
(old label in rO) 

If label is 0, default action is reinstated. If label is 1, the signal is ignored. If label is 3, the sig
nal is held. Any other even label specifies an address in the process where an interrupt is simu
lated. If label is otherwise odd, the signal is sent to the function whose address is the label with 
the low bit cleared with the action set to SIG HOLD. (Thus DEFERSIG is indicated by the 
low bit of a signal catch address. An RTI or RTr instruction will return from the interrupt.) 

NOTES (V AX-11) 
The handler routine can be declared: 

handler(signo, param, xx, pc, psi) 

Here signo is the signal name, into which the hardware faults and traps are mapped as defined 
below. Param is the parameter which is either a constant as given below or, for compatibility 
mode faults, the code provided by the hardware. Compatibility mode faults are distinguished 
from the other SIGILL traps by having PSL_CM set in the psi. 

The routine is actually called with only 3 parameters specified in the calls or ca/lg instruction. 
After return from the signal handler the pc and psi are popped off of the stack with an re~ so 
they act as "value-result" parameters unlike normal C value parameters. 

The following defines the mapping of hardware traps to signals and codes. All of these symbols 
are defined in < signal.h > : 

Hardware condition 

Arithmetic traps: 
Integer overflow 
Integer division by zero 
Floating overflow trap 
Floating/decimal division by zero 
Floating underflow trap 
Decimal overflow trap 
Subscript-range 
Floating overflow fault 
Floating divide by zero fault 
Floating underflow fault 

Length access control 
Protection violation 
Reserved instruction 
Customer-reserved instr. 
Reserved operand 
Reserved addressing 
Trace pending 
Bpt instruction 
Compatibility-mode 
Chme 
Ch ms 
Chmu 

Signal 

SIGFPE 
SIGFPE 
SIGFPE 
SIGFPE 
SIGFPE 
SIGFPE 
SIGFPE 
SIGFPE 
SIGFPE 
SIGFPE 
SIGSEGV 
SIG BUS 
SIG ILL 
SIG EMT 
SIG ILL 
SIG ILL 
SIG TRAP 
SIG TRAP 
SIG ILL 
SIGSEGV 
SIGSEGV 
SIGSEGV 

4/1/81 

Code 

FPE _INTO VF_ TRAP 
FPE_INTDIV _TRAP 
FPE_FLTOVF _TRAP 
FPE_FLTDIV _TRAP 
FPE_FLTUND _TRAP 
FPE_DECOVF _TRAP 
FPE_SUBRNG_TRAP 
FPE_FLTOVF_FAULT 
FPE_FL TDIV _FAULT 
FPE_FLTUND_FAULT 

ILL_RESAD_FAULT 

ILL_PRIVIN _FAULT 
ILL_RESOP _FAULT 

hardware supplied code 
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NAME 
stat, f stat - st.au.ts 

SYNOPSIS 
#include< 
#include < sys/stat.b> 

stat foll me, 
chu •name; 
struct stat .,buf; 

(stat (flldes, 
struct stlll.t • buf; 

DESCRIPTION 
obtains the same information about 

a open, creat, dup or pipe(2) call. 

Name points to a :nuiHerminated naming a bu/is the address of a buff er into which 
information is the file. It is unnecessary to have any permissions at all with 
respect to the file, but all directories leading to the file must be searchable. The layout of the 
structure pointed to as in < stt:u.h> is given below. St_ mode is encoded accord
ing to the '#define' statements. 

I• stat.h 4.2 8 19 •/ 

strnct stH 
{ 

short 
short 
short 
dev_t 
off t 

time_t 
time_t 

S IFMT 

S ISllID 
S)SGID 
S_ISVTX 

st_ctime~ 

70000 
S lFDIR 
S IFCHR 
S IFBLK 0060000 
S-IFREG 0100000 
S-ffMPC 0030000 
S )FMPB 0070000 
0004000 
0002000 
0001000 

/o type of file <>/ 
/ .. directory •I 
/ .. character special "' 
; .. block special •/ 
I• regular.,, 
/@ multiplexed char special •i 
I• multiplexed block special •/ 
1 .. set user id on execution •I 
I• set group id on execution •/ 
I• save swapped text even after use •I 
I• read permission, owner•/ 

#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 

S_lREAD 
SJWRlTE 0000200 
S_IEXEC 00 

!• write permission, owner .. / 
I• execute/search permission, owner .. ; 
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The mode bits 0000070 and 0000007 encode group and others permissions (see chmod(2)). 
The defined types, ino t, off t, time t, name various width integer values~ dev t encodes major 
and minor device num-bers~ -their e~act definitions are in the include file <sys/types.h> (see 
types(5)). 

When .fi!des is associated with a pipe, ;Stat reports an ordinary file with an i-node number, res
tricted permissions, and a not necessarily meaningful length. 

st a time is the file was last read. For reasons of efficiency, it is not set when a directory is 
se~rched, although this would be more logical. st_mtime is the time the file was last written or 
created. It is not set by changes of owner, group, link count, or mode. st_ctime is set both 
both by writing and changing the i-node. 

SE.E ALSO 
Is (1), filsys (5) 

DIAGNOSTICS 
Zero is returned if a status is available~ -1 if the file cannot be found. 

ASSE"MBLER 
(stat - 18.) 
sys stat; name; buf 

(fstat - 28.) · 
(file descriptor in ,rO) 
sys f stat; buf 
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NAME 
stime - set time 

SYNOPSIS 
stime(tp) 
long *tp; 

DESCRIPTION 

UNIX Programmer's Manual STIME (2) 

Stime sets the system's idea of the time and date. Time, pointed to by is measured in 
seconds from 0000 GMT Jan 1, Only the super-user may use this call. 

SEE ALSO 
date{l), time(2), ctime(3) 

DIAGNOSTICS 
Zero is returned if the time was -1 if user is not the super-user. 

ASSEMBLER (PDP-11) 
(stime - 25.) 
(time in rO-rl) 
sys stime 

7th Edition 
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NAME 
sync - update super-block 

SYNOPSIS 
syncO 

DESCRIPTION 

UNIX Programmer's Manual SYNC ( 2) 

Sync causes all information in core memory that should be on disk to be written out. This 
includes modified super blocks, modified i-nodes, and delayed block l/0. 

It should be used by programs which examine a file system, for example icheck. d.t: etc. It is 
mandatory before a boot. 

SEE ALSO 
sync(l), update(8) 

BUGS 
The writing, although scheduled, is not necessarily complete upon return from sync. 

ASSEMBLER (PDP-11) 
(sync - 36.) 
sys sync 
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:'llAME 
syscall - indirect system call 

SYNOPSIS 
syscaJl(number, rO, rl, arg ••• ) (PDP-11) 
syscalHnumber, arg, .• .> (V AX-11) 

DESCRIPTION 
Syscall performs the system call whose assembly language interface has the specified number. 
register arguments rO and rl (on the PDP-11. regardless of whether the entry point really uses 
them) and further arguments arg. 

The rO value of the system call is returned. 

DIAGNOSTICS 
When the C-bit is set, syscall returns -1 and sets the external variable errno (see intro(2)). 

BUGS 
There is no way to simulate system calls such as pipe(2). which return vaJues in register rl. 

ASSEMBLER (PDP-11) 
(indir - 0.) 
sys indir: call 

The system call at the location call is executed. Execution resumes after the indir call. 

On the PDP-11. the main purpose of indir is to allow a program to store arguments in system 
calls and execute them out of line in the data segment. This preserves the purity of the text 
segment. 

If indir is executed indirectly. it is a no-op. If the instruction at the indirect location is not a 
system call. indir returns error code EINVAL; see mtro(2). 
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NAME 
time, ftime - get date and time 

SYNOPSIS 
long time(O) 

long time(tloc) 
long •tloc; 

#include < sys/types.h > 
#include < sys/timeb.h > 
ftime(tp) 
struct timeb •tp; 

DESCRIPTION 
Time returns the time since 00:00:00 GMT, Jan. 1, 1970, measured in seconds. 

If rloc is nonnull, the return value is also stored in the place to which tloc points. 

TIME ( 2) 

The ftime entry fills in a structure pointed to by its argument, as defined by < sysltimeb.h>: 

I• timeb.h 3.26/6/80•/ 

I• 
• Structure returned by ftime system call 
•I 

struct timeb 
I 

time_t time; 
unsigned short millitm; 
short timezone; 
short dstflag; 

}; 

The structure contains the time since the epoch in seconds, up to 1000 milliseconds of more
precise interval. the local time zone {measured in minutes of time westward from Greenwich), 
and a flag that, if nonzero, indicates that Daylight Saving time applies locally during the 
appropriate part of the year. 

SEE ALSO 
date(l), stime(2), ctime(3) 

ASSEMBLER (PDP-11) 
{ftime == 35.) 
sys ftime; bufptr 

(time - 13.; obsolete call) 
sys time 
(time since 1970 in rO-rl} 

7th Edition 
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NAME 
times ~ get process times 

SYNOPSIS 
#include <sys/types.h > 
#include < sys/times.h > 
ti mes (bu ff er) 
struct tms "buffer; 

DESCRIPTION 

UNIX Programmer's Manual TIMES ( 2) 

Times returns information for the current process and for the terminated child 
processes the current process. Ali times are in where HZ is either 50 or 60 
depending on your locality. · 

This is the structure returned by times: 

times.h 4.1 11/9/80 

; .. 
.. Structure returned by 0 

struct tms I 
time tms_utime:, 
time t tms_stime; 

tms __ cstime; 

l• user time */ 
/ .. system time •/ 
/ .. user children •I 
; .. system time, children .. ; 

The children times are the sum the children's process times and 

SEE ALSO 
time(l ). time(2), 

ASSEMBLER (PDP-10 
(times - 43,) 
sys times; buffer 

7th Edition 

children's times. 

2-56 



UMASK ( 2) UNIX Programmer's Manual 

NAME 
umask - set file creation mode mask 

SYNOPSIS 
umask (com pl mode) 

DESCRIPTION 

UMASK ( 2) 

Umask sets a mask used whenever a file is created by creat(2) or mknod(2): the actual mode 
(see chmod(2)) of the newly-created file is the logical and of the given mode and the comple
ment of the argument. Only the low-order 9 bits of the mask (the protection bits) participate. 
In other words, the mask shows the bits to be turned off when files are created. 

The previous value of the mask is returned by the call. The value is initially 022 (write access 
for owner only). The mask is inherited by child processes. 

SEE ALSO 
creat(2), mknod{2), chmod(2) 

ASSEMBLER IPDP-10 
(umask = 60.) 
sys umask; complmode 
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unlink - remove directory entry 

SYNOPSIS 
unlink (name) 
char •name; 

DESCRIPTION 

UNLINK(2) 

Name points to a null-terminated string. Unlink removes the entry for the file pointed to by 
name from its directory. If this entry was the last link to the file, the contents of the file are 
freed and the file is destroyed. If, however, the file was open in any process, the actual des
truction is delayed until it is closed, even though the directory entry has disappeared. 

SEE ALSO 
rm(l), link(2) 

DIAGNOSTICS 
Zero is normally returned; -1 indicates that the file does not exist, that its directory cannot be 
written, or that the file contains pure procedure text that is currently in use. Write permission 
is not required on the file itself. It is also illegal to unlink a directory (except for the super
user). 

ASSEMBLER (PDP-11) 
(unlink - 10.) 
sys unlink; name 

7th Edition 
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NAME 
utime - set file times 

SYNOPSIS 
#include <sys/types.h> 
utime(file, timep) 
char *file; 
time_t timepl21; 

DESCRIPTION 

UN1X Programmer's Manual UTIME (2) 

The utime call uses the 'accessed' and 'updated' times in that order from the timep vector to set 
the corresponding recorded times for file. 

The caller must be the owner of the file or the super-user. The 'inode-changed' time of the file 
is set to the current time. 

SEE ALSO 
stat (2) 

ASSEMBLER (PDP-11) 
(utime - 30.) 
sys utime; file; timep 

.. 
2-59 



VADVISE (2V) Manual 

NAME 
vadvise advice system 

SYNOPSIS 

DESCRIPTION 

BUGS 

Vadvise is used to 

call 

restores 
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NAME 
vfork - spawn new process in a virtual memory efficient way 

SYNOPSIS 
vforkO 

DESCRIPTION 
Vfork can be used to create new processes without fully copying the address space of the old 
process, which is horrendously inefficient in a paged environment. It is useful when the pur
pose of fork(2) would have been to create a new system context for an exec. Vfork differs from 
fork in that the child borrows the parent's memory and thread of control until a call to exec(2) 
or an exit (either by a call to exit(2) or abnormally.) The parent process is suspended while the 
child is using its resources. 

Vfork returns 0 in the child's context and Oater) the pid of the child in the parent's context. 

Vforkcan normally be used just like fork. It does not work, however, to return while running in 
the childs context from the procedure which called vfork since the eventual return from vfork 
would then return to a no longer existent stack frame. Be careful, also, to call _exit rather than 
e."!Cit if you can't exec, since exit will !lush and close standard I/O channels, and thereby mess up 
the parent processes standard I/O data structures. (Even with fork it is wrong to call exit since 
buffered data would then be flushed twice.) 

Similarly when using the new signal mechanism of sigser(3) mechanism be sure to call sigsys 
rather than signal(2). 

SEE ALSO 
forld2), exed2), sigsys(2» wait(2), 

DIAGNOSTICS 

BUGS 

as for fork. 

This system call may be unnecessary if the system sharing mechanisms allow fork to be imple
mented more efficiently; users should not depend on the memory sharing semantics of vfork as 
it could, in that case, be made synonymous to fork. 

To avoid a possible deadlock situation, processes which are children in the middle of a vfork are 
never sent SIGTIOU or SIGTIIN signals; rather, output or ioctls are allowed and input 
attempts result in an end-of-file indication. 

This call is peculiar to this version of UNIX. 
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SAME 
the current control terminal 

SY~OPSIS 

DESCRIPTION 

SEE ALSO 
init 

Bt:GS 

0 

Access to the control terminal via 

4th Berkeley Distribution 

to arrange that users are "dean'" ter-
processes to terminal. To 

,.,.., .. ,.,~n'''"" to control terminal the invoking 
the which ii. finds. Further 

processes will yield i/o errors (EBADF). 
is sent to the process group the control ri;.,,,..,.,,,n,, 

is still 

The and this system call 
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NAME 
vlimit - control maximum system resource consumption 

SYNOPSIS 
#include < sys/vlimit.h> 

vHmit <resource, value) 

DESCRIPTION 
Limits the consumption by the current process and each process it creates to not individually 
exceed value on the specified resource. If value is specified as -1, then the current limit is 
returned and the limit is unchanged. The resources which are currently controllable are: 

LIM_NORAISE 
A pseudo-limit~ if set non-zero then the limits may not be raised. ·Only the 
super-user may remove the noraise restriction. 

LIM_ CPU the maximum number of cpu-seconds to be used by each process 

LIM_FSIZE the largest single file which can be created 

UM_DATA 

LIM_STACK 

LIM_ CORE 

LIM_MAXRSS 

the maximum growth of the data +stack region via sbrk(2) beyond the end of 
the program text 

the maximum size of the automatically-extended stack region 

the size of the largest core dump that will be created. 

a soft limit for the amount of physical memory On bytes) to be given to the 
program. If memory is tight, the system will prefer to take memory from 
processes which are exceeding their declared LIM_MAXRSS. 

Because this information is stored in the per-process information this system call must be exe
cuted directly by the shell if it is to affect all future processes created by the shell; limit is th us a 
built-in command to cshO). 

The system refuses to extend the data or stack space when the limits would be exceeded in the 
normal way; a break call fails if the data space limit is reached, or the process is killed when the 
stack limit is reached {since the stack cannot be extended, there is no way to send a signal!). 

A file i/o operation which would create a file which is too large will cause a signal SIGXFSZ to 
be generated, this normally terminates the process, but may be caught. When the cpu time 
limit is exceeded, a signal SIGXCPU is sent to the offending process; to allow it time to process 
the signal it is given 5 seconds grace by raising the cpu time limit. 

SEE ALSO 
csh(l) 

BUGS 
If LIM_NORAISE is set, then no grace should be given when the cpu time limit is exceeded. 

There should be limit and unlimit commands in sh(l) as well as in csh. 

This call is peculiar to this version of UNIX. The options and specifications of this system call 
and even the call itself are subject to change. It may be extended or replaced by other facilities 
in future versions of the system. 
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NAME 
vread ·

SYNOPSIS 

DESCRIPTION 
N.B.: This call is 
future. 

to be 

( 2V) 

more virtual memory near 

open, creat, dup or call. Buffer is the 
input will be It is not guaranteed that 

if the returned value is then end-of-file 
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systems: the vread 
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unit on which a vread is done is not demand ini-
(e.g. a terminal or a , then the system may 1.:mJo~;e to treat a call to vread as if it 

were a call to read at its 

SEE ALSO 
read • write 

DIAGNOSTICS 

an input 

BUGS 

If the read was otherwise unsuccessful. a - l is returned. 
or bad descriptor not that 

not "",.,.,....., .. 1 

there are still pages in file 
space. In no case can a file 

to truncate a file to any process has a vread. 

or 
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memory 
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versions system. 
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NAME 
vswapon - add a swap device for interleaved paging/swapping 

SYNOPSIS 
vswapon (name) 
char •name; 

DESCRIPTION 
Vswapon makes the argument block device available to the system for allocation for paging and 
swapping. The number of blocks to be made available, as well as the names of all potentially 
available devices are known to the system, and are present in the system configuration file (e.g. 
/usr/src/sys/conf /confhp.c). 

SEE ALSO 
swapon(8) · 

BUGS 
There is no way to stop swapping on a disk so that the pack may be dismounted. 

This call is peculiar to this version of UNIX. 

4th Berkeley Distribution 
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'.'!AME 
about resource 

SYNOPSIS 
vtimes 
struct 

DESCRIPTION 
Vumes returns current process and the terminated child 
processes the current process. par_. vm or vm or both may be 0, in case 
the the which are non-zero is returned. 

struct 

l; 
The 

if that 
measure memory usage. 

pages in use each over cpu time. 
current memory usage 512 
pages over 1 cm.1-s1eccma 

+ 

contents of include file 

number memory 
computed discretely, adding the 

each time the dock ticks. If a process used 5 core 
then would have the where 

usage. 
data and stack segment usage, while 

reports the maximum instantaneous sum 
t.he iext+data+stack core-iesident page count 

The 

events are 
supplied 

page faults which resulted in 
page faults incurred in simulation 

occurred. The number 
vm_oublk numbers account only 

1s to the process to read or write the data. 

SEE ALSO 
time 

BUGS 
This cail is 
are subject to 
of the system. 

4th Berkeley Distribution 

The and specifications of this system 
to include additional information in future versions 
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'.'JAME 
vwrite - write (virtually) to file 

SYNOPSIS 
vwrite(fiiedes, buffer, nbytes) 
char •buffer; 

DESCRIPTION · 
N.B.: This call is likely to be replaced by more general virtual memory facilities in the near 
future. 

The vwrite system call is used in conjunction with vread to perform efficient updating of large 
files. After a call to vread and updating of the data in the buff er which was given to vread, a 
vwrite of the same buffer to the same .filedes at the same offset in the file will cause data which 
has been modified since it was 11read from (or vwritten to) the file to be returned to the file. 

SEE ALSO 
vread(2) 

DIAGNOSTICS 

BUGS 

Returns -1 on error: bad descriptor, buffer address, count or alignment as well as on physical 
I/O errors. 

The result of vwrite is defined only when no other vread's have occurred on buffer since the one 
matching the vwrite. 

This cal! is peculiar to this version of UNIX. It will be superseded by more general virtual 
memory facilities in future versions of the system. 
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NAME 
wait - wait process to terminate 

SY~OPSIS 

wait (status) 
int "'Status; 

wait (0) 

DESCRIPTION 
Wait causes its caller to delay umil a signal is received or one of its child processes terminates. 
If any child has died since the last wait, return is immediate; if there are no children, return is 
immediate with the error bit set (resp. with a value of -1 returned). The normal return yields 

process m of the terminated child. In the case of several children several wait calls are 
needed to !earn of ail the deaths. 

If (int) status is nonzero, the byte of the word pointed to receives the low byte of the argu
ment of exit when the child terminated. The low byte receives the termination status of the 
process. See slgna!(2) a list termination statuses (signals); 0 status indicates normal ter
mination. A special status (0177) is returned for a stopped process which has not r .. ,..,..,..,.,,,. 

and can be restarted. See ptrace(2). If the 0200 bit of the termination status is set, a core 
image of the process was the system. 

If the process without waiting on its children, the initialization process 
cess m ""' l) inherits the children. 

There is another entry 
to do job control. 

which is provides additional options needed by the shell csh( i) 

SEE ALSO 
waitJ(2), 

DIAGNOSTICS 

. fork 

Returns -1 if there are no children not previously waited for. 

ASSE:\1BlER (PDP-11) 
(wait - 7.) 
sys wait 

,...,,.,..,,~,,, .. ., ID in rO) 
(status in rD 

The high byte of the status is the low byte of rO in the child at termination. 
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NAME 
wait3 - wait for process to terminate 

SYNOPSIS 
#include < wait.h > 
#include < sys/vtimes.h > 
waUJ(status, options, vtimep) 
union wait status; 
int options; 
strm::t vtimes •vtimep; 

cc ... -!jobs 

DESCRIPTION 
The status and option words are described by definitions and macros in the file < wait.h >; the 
union and its bitfield definitions and associated macros given there provide convenient and 
mnemonic access to the word of status returned by a waitJ call. See this file for more informa
tion. 

There are two options, which may be combined by oring them together. The first is 
WNOHANG which causes the wait3 to not hang if there are no processes which wish to report 
status, rather returning a pid of 0 in this case as the result of the wG1tJ. The second option is 
WUNTRACED which causes waitJ to return information when children of the current process 
which are stopped but not traced (with ptrace(2)) because they received a SIGTTIN, 
SIGTTOU, SIGTSTP or SIG STOP signal. See sig.sys(2)) for a description of these signals. 

The vtimep pointer is an optional structure where a vtimes structure is returned describing the 
resources used by the terminated process and all its children. This may be given as "O" if the 
information is not desired. Currently this information is not available for stopped processes. 

SEE ALSO 
wait(2), exit(2), fork(2), sigsys(2) 

DIAGNOSTICS 

BUGS 

Returns -1 if there are no children not previously waited for, or 0 if the WNOHANG option is 
given and there are no stopped or exited children. 

This call is peculiar to this version of UNIX. The options and specifications of this system call 
and even the call itself are subject to change. It may be replaced by other facilities in future 
versions of the system. 
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NAME 
write - write on a file 

SY~OPSIS 
write(fildes, buffer, nbytes) 
char •buffer; 

DESCRIPTION 
A file descriptor is a word returned from a successful open, creat, dup, or pipe(2) call. 

Buffer is the address of nbytes contiguous bytes which are written on the output file. The 
number of characters actually written is returned. It should be regarded as an error if this is 
not the same as requested. 

Writes which are multiples of 1024 characters long and begin on a 1024-byte boundary in the 
file are more efficient than any others. 

Writes to the control terminal by a process which is not in the process group of the termainl 
and which is not ignoring or holding SIGTTOU signals cause the writer's process group to 
receive a SIGTTOU signal (See jobs(3) and the description of the LTOSTOP option in tty(4) 
for details). 

On some systems write clears the set-user-id bit on a file. This prevents penetration of system 
security by a user who "captures" a writeable set-user-id file owned by the super-user. 

SEE ALSO 
creat(2), open(2), pipe(2) 

DIAGNOSTICS 
Returns -1 on error: bad descriptor, buffer address, or count~ physical I/O errors. 

ASSEMBLER <PDP-11) 
(write - 4.) 

BUGS 

(file descriptor in rO) 
sys write; buffer; nbytes 
(byte count in rO) 

It would be nice to be able to call write and have.the call return with an error indication if there 
was no buff er space for the written data, rather than blocking the process. 

Processes which have been orphaned by their parents and have been inherited by ini1(8) never 
receive SIGTTOU signals. Output by such a process is permitted even when they are not in the 
process group of the control terminal. 

4th Berkeley Distribution 
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NAME 
intro - introduction to library functions 

SY~OPSIS 

#include <stdio.h> 

#indude < math.h > 
DESCRIPTION 

FILES 

This section describes functions that may be found in various libraries, other than those f unc
tions that directly invoke UNIX system primitives, which are described in section 2. Functions 
are divided into various libraries distinguished by the section number at the top of the page: 

(3) These functions, together with those of section 2 and those marked (JS), constitute 
library libc. which is automatically loaded by the C compiler cc(l) and the Fortran com
piler )770). The link editor !d(l) searches this library under the '-le' option. Declara
tions for some of these functions may be obtained from include files indicated on the 
appropriate pages. 

(3J) These functions are part of the job control facilities, contained in the library "- Ijobs." 
The job control facilities are outlined in jobs(3). 

(3M) These functions constitute the math library, libm. They are automatically loaded as 
needed by the Fortran compiler )77(1). The link editor searches this library under the 
·-Im' option. Declarations for these functions may be obtained from the include file 
<math.h>. 

(JS) These functions constitute the 'standard I/O package', see srdio(3). These functions are 
in the library libc already mentioned. Declarations for these functions may be obtained 
from the include file < stdio.h >. 

(3X) • Various specialized libraries have not been given distinctive captions. Files in which 
such libraries are found are named on appropriate pages. 

/lib/Ii be.a 
/lib/libm.a. /usr/lib/libm.a (one or the other) 
/usr /lib/libjobs.a 

SEE ALSO 
stdioO), nmO ), ld(l), cc(l), n7<l), intro(2) 

D!AG\.!OSTKS 
F1.mctions in the math. rnay return convr~ntio·1a 1, vaiues when the function is 
undefined for the given arguments or when he is not represemable. In these cases the 
external variable ermo (see intro(2)) is set to the value EDOM or ERANG E. The values of 
EDOM and ERANGE are defined in the include file <math.Ir>. 

ASSDIBLER (PDP-11) 
In assembly language these functions may be accessed by simulating the C calling sequence. 
For example. ecv1(3) might be called this way: 

setd 
mov $sign. - (sp) 
mov Sdecpt, -(sp) 
mov ndigit, - (sp) 

movf value, - (sp) 
jsr pc,_ecvt 
add $14.,sp 
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NAME 
abort - generate a fault 

DESCRIPTION 

UNIX Programmer's Manual ABORT (3) 

Abort executes an instruction which is illegal in user mode. This causes a signal that normally 
terminates the process with a core dump, which may be used for debugging. 

SEE ALSO 
adb(l), signal (2), exit (2) 

DIAGNOSTICS 
Usually 'IOT trap - core dumped' from the shell. 
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NAME 
abs - integer absolute value 

SYNOPSIS 
abs(i) 
int i; 

DESCRIPTION 

UNIX Programmer's Manual 

Abs returns the absolute value of its integer operand. 

SEE ALSO 
floor(3) for jabs 

BUGS 
You get what the hardware gives on the smallest integer. 

ABS (3) 
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NAME 
assert - program verification 

SYNOPSIS 
#include < assert.h > 
assert (expression) 

DESCRIPTION 

UNIX Programmer's Manual ASSERT (3X) 

Assert is a macro that indicates expression is expected to be true at this point in the program. It 
causes an exit(2) with a diagnostic comment on the standard output when expression is false (0). 
Compiling with the cc(l) option -DNDEBUG effectively deletes assert from the program. 

DIAGNOSTICS 
·Assertion failed: file f line n. · F is the source file and n the source line number of the assert 
statement. 
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NAME 
atof, atoi, atol - convert ASCII to numbers 

SYNOPSIS 
double atof(nptr) 
char "'llptr; 

atoHnptr) 
char •nptr; 

long atoHnptr) 
char •nptr; 

DESCRIPTION 
These functions convert a string pointed to by nptr to floating, integer, and long integer 
representation respectively. The first unrecognized character ends the string. 

Atof recognizes an optional string of tabs and spaces, then an optional sign, then a string of 
digits optionally containing a decimal point, then an optional 'e' or 'E' followed by an optionally 
signed integer. 

Atoi and atol recognize an optional string of tabs and spaces, then an optional sign, then a string 
of digits. 

SEE ALSO 
scanf(3) 

BUGS 
There are no provisions for overflow. 



CRYPT(3) UNIX Programmer's Manual CRYPT(3) 

~AME 

crypt, setkey, encrypt - DES encryption 

SYNOPSIS 
char •crypt(key, salt) 
char •key, •salt; 

set key (key) 
char •key; 

encrypt (block, edflag) 
char •block; 

DESCRIPTION 
Crypt is the password encryption routine. It is based on the NBS Data Encryption Standard. 
with variations intended (among othr.r things) to frustrate use of hardware implementations of 
the DES for key search. 

The first argument to crypt fs a user's typed password. The second is a 2-character string 
chosen from the set [a-zA-Z0-9./J. The salt string is used to perturb the DES algorithm in one 
of 4096 different ways, after which the password is used as the key to encrypt repeatedly a con
stant string. The returned value points to the encrypted password, in the same alphabet as the 
salt. The first two characters are the salt itself. 

The other entries provide (rather primitive) access to the actual DES algorithm. The argument 
of setkey is a character array of length 64 containing only the characters with numerical value 0 
and 1. If this string is divided into groups of 8, the low-order bit in each group is ignored, 
leading to a 56-bit key which is set into the machine. 

The argument to the encrypt entry is likewise a character array of length 64 containing O's and 
l's. The argument array is modified in place to a similar array representing the bits of the argu
ment after having been subjected to the DES algorithm using the key set by serkey. If edflag is 
O. the argument is encrypted~ if non-zero. it is decrypted. 

SEE ALSO 
passwd(l ), passwd(5), login(l), getpass(3) 

BUGS 
The return value points to static data whose content is overwritten by each call. 

3-6 
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NAME 
ctime, localtime, gmtime, asctime, timezone - convert date and time to ASCII 

SYNOPSIS 
char •ctime(clock) 
lon1 •clock; 

#include <time.h> 

struct tm •localtime(clock) 
Iona •clock; 

struct tm •gmtime(clock) 
Iona •clock; 

char •asctime(tm) 
struct tm •tm; 

char •timezone(zone, dst) 

DESCRIPTION 
Clime converts a time pointed to by clock such as returned by time(2) into ASCII and returns a 
painter to a 26-character string in the following form. All the fields have constant width. 

Sun Sep 16 01:03:52 1973\n\O 

localtime and gmtime return pointers to structures containing the broken-down time. Localtime 
corrects for the time zone and possible daylight savings time; gmrime converts directly to GMT. 
which is the time UNIX uses. Asctime converts a broken-down time to ASCII and returns a 
pointer to a 26-character string. 

The structure declaration from the include file is: 

struct tm ( /• see ctime(3) •/ 
int tm_sec; 
int tm_min; 
int tm_hour; 
int tm_mday; 
int tm_mon; 
int tm_year; 
int tm_wday; 
int tm_yday; 
int tm_isdst; 

}; 

These quantities give the time on a 24-hour clock, day of month (1.31), month of year (0-11), 
day of week (Sunday - 0), year - 1900, day of year (0-365), and a flag that is nonzero if day
light saving time is in effect. 

When local time is called for. the program consults the system to determine the time zone and 
whether the standard U.S.A. daylight saving time adjustment is appropriate. The program 
knows about the peculiarities of this conversion in 1974 and 1975; if necessary, a table for 
these years can be extended. 

Timezone returns the name of the time zone associated with its first argument, which is meas· 
ured in minutes westward from Greenwich. If the second argument is 0, the standard name is 
used. otherwise the Daylight Saving version. If the required name does not appear in a table 
built into the routine, the difference from GMT is produced; e.g. in Afghanistan timezone(
(60.4 +JO). 0) is appropriate because it is 4:30 ahead of GMT and the string GMT+4:JO is 
produced. 

3-7 
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SEE AtSO 
time 

BUGS 
The retum values 

7th Edition 
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NAME 
isalpha, isupper, islower, isdigit, isalnum, isspace, ispunct, isprint, iscntrl, isascii 
classification 

SYNOPSIS 
#include < ctype.h > 
isalpha(c) 

DESCRIPTION 

CTYPE(3) 

character 

These macros classify ASCII-coded integer values by table lookup. Each is a predicate return
ing nonzero for true, zero for false. lsascii is defined on all integer values; the rest are defined 
only where isascii is true and on the single non-ASCII value EOF (see stdio0)). 

isalpha 

isupper 

islower 

isdigit 

isa!num 

isspace 

ispunct 

isprint 

iscmrl 

isascii 

SEE ALSO 
ascii(7) 

7th EditiGu 

c is a letter 

c is an upper case letter 

c is a lower case letter 

c is a digit 

c is an alphanumeric character 

c is a space, tab, carriage return, newline, or formf eed 

c is a punctuation character (neither control nor alphanumeric) 

c is a printing character, code 040(8) (space) through 0176 (tilde) 

c is a delete character (0177) or ordinary control character Oess than 040). 

c is an ASCII character, code less than 0200 
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NAME 
curses - screen functions with .. optimal" cursor motion 

SYNOPSIS 
cc [ flags ] files - lcurses - ltermcap ( libraries l 

DLSClllPTION 

CURSES (3) 

These routines give the user a method of updating screens with reasonable optimization. They 
keep an image of the current screen, and the user sets up an image of a new one. Then the 
refresh() tells the routines to make the current screen look like the new one. In order to initial
ize the routines, the routine initscrO must be called before any of the other routines that deal 
with windows and screens are used. The routine endwinO sho,uld be called before exiting. 

SEE. ALSO 
Scrun Updating and Cursor Movement Optimization: A Library Package, Ken Arnold, 
stty(2), setenv(3). termcap(5) 

AUTHOR 
Ken Arnold 

FUNCTIONS 
addchkh) 
addstr(str) 
box (win, ven.hor) 
crmodeO 
clearO 
clearok (scr ,boo If) 
clnobotO 
cinoeolO 
delchO 
deletelnO 
delwin(win) 
echoO 
endwinO 
eraseO 
aetchO 
getcap(name) 
1etstdstr) 
gettmodeO 
aetyx ( win,y ,x) 
inchO 
initscrO 
insch(c) 
insenlnO 
leaveok(win.boolf> 
lonaname(termbuf,name) 
move(y,x) 
mvcur(lasty ,lastx,newy ,newx) 
newwin Oines, cols, begin_y ,begin_x) 
nIO 
nocrmodeO 
noechoO 
nonlO 
norawO 
overlay(winl, win2) 
overwrite(winl,win2) 

4th Berkeley Distribution 

add a character to sldscr 
add a string to sldscr 
draw a box around a window 
set cbreiH mode 
clear stdscr 
set clear flag for scr 
clear to bottom on stdscr 
clear to end of line on sttbcr 
delete a character 
delete a line 
delete win 
set echo mode 
end window modes 
erase srdscr 
1et a char through sldscr 
get terminal capability na!M 

aet a string through stdscr 
set tty modes 
set (y ,x) co.ordinates 
aet char at current (y,x) co.ordinates 
initialize screens 
insen a char 
insen a line 
set leave flag for win 
get long name rrom iermbuf 
move to (y ,x) on sldscr 
actually move cursor 
create a new window 
set newline mapping 
unset cbreak mode 
unset echo mode 
unset newline mapping 
unset raw mode 
overlay win 1 on win2 
overwrite win l on top of wi.o2 

3-10 
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printwff mt,argl ,arg2, .. .) 
raw() 
refresh() 
resettyO 
savettyO 
scanwff mt,arg 1,arg2, .. .) 
sc:roll(win) 
scroliok (win, boolf) 
setterm (name) 
standendO 
standout() 
subwin ( win,lines,cols,beginy ,begin_x) 
touchwin (win) 
unctrlkh) 
waddch (win, ch} 
waddstr ( win,str) 
wclear(win) 
wc:lrtobot (win) 
wclrtoeoHwin) 
wdelch ( win,c) 
wde!eteln (win) 
werase(win) 
wgetch(win) 
wgetstr(win,str) 
winch(win) 
wins.ch ( win,d 
winsertln (win) 
wmove(win,y,x) 
wprintw ( win.f mt,argl ,arg2, .. .} 
wrefresh(win) 
wscanw(win,fmt,argl,arg2, ... ) 
wstandend (win) 
wstandout(win) 

print! on sttbcr 
set raw mode 
make current screen look like sttbcr 
reset tty flags to stored value 
stored current tty flags 
scanf through stdscr 
scroll win one line 
set scroll flag 
set term variables for name 
end standout mode 
start standout mode 
create a subwindow 
"change" an of win 
printable version of ch 
add char to win 
add string to win 
clear win 
clear to bottom of win 
clear to end of line on win 
delete char from win 
delete line from win 
erase win 
get a char through win 
get a string through win 
get char at current (y ,x) in win 
insert char into win 
insert line into win 
set current (y,x) co-ordinates on win 
printf on win 
make screen look like win 
scanf through win 
end standout mode on win 
start standout mode on win 
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NAME 

SYNOPSIS 

char 

datum 
daturn 

datum 
d~tum 

DESCRIPTION 

DBM( 

store, _, data 

will very 
item in one or two 

-ldbm. 
system accesses. The 

BUGS 

must exist. 

open, the data stored under a 

-

assodated deleted 
in an random 

the database. With any 
code will traverse the data base: 

that reium an int indicate errors with 
that reti.i.l'n a datum indicate errors with a null 

returned these 
quern calls. 

4th Berkeley 

in 

values. A zero return indicates ok:. 

static storage that is subse· 
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Store will return an error in the event that a disk block fill~ with inseparable data. 

Delete does not physically reclaim file space, although it does make it available for reuse. 

The order of keys presented by firstkey and nextkey depends on a hashing function, not on any
thing interesting. 
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NAME 
ecvt, 

SYNOPSIS 

DESCIUPTION 

SEE ALSO 

BUGS 

7th Edition 

conversion 

en 

and n:~turns a 
to the 

the returned digits). If the 
.--u ..... .., •• , .. it is zero. The lowworder 

out-

each caiL 
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NAME 
end, etext, edata - last locations in program 

SYNOPSIS 
extern end; 
extern etext; 
extern edata; 

DESCRIPTION 
These names refer neither to routines nor to locations with interesting contents. The address 
of etext is the first address above the· program text, edata above the initialized .data region, and 
end above the uninitialized data region.· 

When execution begins, the program break coincides with end, but it is reset by the routines 
brk(2), malloc(3), standard input/output (stdio(3)), the profile (-p) option of cc(l), etc. The 
current value of the program break is reliably returned by 'sbrk(O)', see brk(2). 

SEE ALSO 
brk(2), malloc(3) 

3-15 
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NAME 
exp, log, loglO, pow, sqrt - exponential, logarithm, power, square root 

SYNOPSIS 
#include < math.h > 
double exp(x) 
double x; 

double log (x) 
double x; 

double 10110(x) 
double x; 

double pow(x, y) 
double x, y; 

double sqrt (x) 
double x; 

DESCRIPTION 
Exp returns the exponential function of x. 

Log returns the natural logarithm of r. log JO returns the base 10 logarithm. 

Pow returns :I. 
Sqrt returns the square root of x. 

SEE ALSO 
hypot(3), sinh(J), intro(2) 

DIAGNOSTICS 

EXP (3M) 

Exp and pow return a huge value when the correct value would overflow~ errno is set to 
ERANGE. Pow returns 0 and sets errno to EDOM when the second argument is negative and 
non-integral and when both arguments are 0. 

Log returns 0 when xis zero or negative~ errno is set to EDOM. 

Sqrt returns 0 when xis negative~ errno is set to EDOM. 

7th Edition 
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NAME 
f close, mush - close or flush a stream 

SYNOPSIS 
#include <stdio.h> 

fclose(stream) 
FILE •stream; 

mush (stream) 
FILE •stream; 

DESCRIPTION 
Fclose causes any buffers for the named stream to be emptied, and the file to be closed. Buffers 
allocated by the standard input/output system are freed. 

Fclose is performed automatically upon calling exit(2). 

Fjfush causes any buffered data for the named output stream to be written to that file. The 
stream remains ot>en. 

SEE ALSO 
close(2), fopen(3), setbuf(3) 

DIAGNOSTICS 
These routines return EOF if stream is not associated with an output file, or if buffered data 
cannot be transferred to that file. 
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NAME 
feof, ferror, clearerr, fileno - stream status inquiries 

SYNOPSIS 
#include <stdio.b> 

feof (stream) 
FILE •stream; 

ferror(stream) 
FILE •stream 

clearerr(stream) 
FILE •stream 

fileno(stream) 
FILE •stream; 

DESCRIPTION 

FERROR (JS) 

Feof returns non-zero when end of file is read on the named input stream, otherwise zero. 

Ferror returns non-zero when an error has occurred reading or writing the named stream, other
wise zero. Unless cleared by ciearerr, the error indication lasts until the stream is closed. 

Clrerr resets the error indication on the named stream. 

Fileno returns the integer file descriptor associated with the stream, see open(2). 

These functions arc implemented as macros~ they cannot be redeclared. 

SEE ALSO 
fopen (3), open (2) 

7th Edition 
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NAME 
fabs, floor, ceil - absolute value~ floor~ ceiUng funct.ions 

f '.< ;: '~''. ' ••• " 

SYNOPSIS 
#include < math.h > 
double ftoor(x) 
double x; 

double ceil (x) 
double x; 

double f abs (x) 
double x; 

DESCRIPTION 
Fabs returns the absolute value Ix~ 

Floor returns the largest integer not greater than x. 

Ceil returns the smallest integer not less than x. 

SEE ALSO 
abs(3) 

FLOOR(3M) 
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NAME 

SYNOPSIS 

FILE 
duu 
FILE 

FILE 
duu 

DESCRIPTION 
opens the 

to be used to 

Type is a character 

•r" open for 

"w" create 

one the following values: 

"aw open file, or create wr1tmg 

) 

returns a 

addition, each type may be a '+' to have the reading and 
wr + • the stream at the of the file, ~w + R creates or truncates and ~a+ A 

positions it at the end. reads and writes may be used on read/write streams, with the !imi~ 
tation that an /seek, or an must be used between a read and a write 
or vice-versa. 

the named file in place 
stream is closed. 

the open stream. It returns the 

Freopen is 
specified 

used to attach the preopened constant names, stdin. 

associates a stream with a 
rype of the stream musl. agree with the mode 

SEE ALSO 

DIAGNOSTICS 

BUGS 

Fopen and freopen return the ,..,.,.,,..,.,.,., NULL if 

Fdopen is not portable to systems other than lJNIX. 

The read/write IJ!pes do not exist on an systems. 
probably treat type as if '+' was not. 

4th Berkeley Distribution 1181 

from open, di1p, creat, or 

systems without 

value of 

stderr, to 
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NAME 
fread, fwrite - buffered binary input/output 

SYNOPSIS 
#include <stdio.h> 

fread (ptr, sizeoH •ptr), nitems, stream) 
FILE •stream; 

fwrite(ptr, sizeof(•ptr), nitems, stream) 
FILE •stream; 

DESCRIPTION . 
Fread reads, into a block beginning at ptr, nitems of data of the type of •ptr from the named 
input stream. It returns the number of items actually read. 

If stream is stdin and the standard output is line buffered, then any partial output line will be 
flushed before any call to read(2) to satisfy the fread. 

Fwrite appends at most nitems of data of the type of •ptr beginning at ptr to the named output 
stream. It returns the number of items actually written. 

SEE ALSO 
read(2), write(2), fopenO), getc(3), putc(3), gets(3), puts(3), printf(3), scanf(3) 

DIAGNOSTICS 
Fread and /write return 0 upon end of file or error. 

BUGS 

<",th Distribution 
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NAME 
frexp, idexp, modf -

SYNOPSIS 
double 
double 
int .. eptr; 

double 
double 

exp) 

double modHvaJue, iptr) 
double 

DESCRIPTION 
returns the mantissa 

and stores an 

returns the 

Modf returns the 
iprr. 

7th Edition 

n 

Manual (3) 

into mantissa and exponent 

a double as a double x, less than 1 
that value - ;p through eptr. 

value and stores 
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NAME 
f seek, ft ell, rewind - reposition a stream 

SYNOPSIS 
#Include < stdio.h > 
fseek (stream, offset, ptrname) 
FILE •stream; 
Iona offset; 

long ftell (stream) 
FILE •stream; 

rewind (stream) 

DESCRIPTION 
Fseek sets the position of the next input or output operation on the stream. The new position is 
at the signed distance offset bytes from the beginning, the current position, or the end of the 
file, according as ptrname has the value 0, 1, or 2. 

Fseek undoes any effects of ungetc(3). 

Freil returns the current value of the offset relative to the beginning of the file associated with 
the named stream. It is measured in bytes on UNIX; on some other systems it is a magic 
cookie, and the only foolproof way to obtain an offset for fseek. 

Rewind(stream) is equivalent to fseek(stream, Ol, OJ. 

SEE ALSO 
!seek (2), fopen (3) 

DIAGNOSTICS 
Fseek returns -1 for improper seeks. 
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NAME 
gamma - log gamma function 

SYNOPSIS 
#include <math.h> 

double gamma (:d 
double x; 

DESCRIPTION 

GAMMA(3M) 

Gamma returns In lr<lxl>I. The sign of r<lxl> is returned in the external integer sig11gam. 
The following C program might be used to calculate r: 

DIAGNOSTICS 

y - gamma(x); 
if (y > 88.0) 

error(); 
y - exp(y); 
if(signgam) 

y - -y; 

A huge value is returned for negative integer arguments. 

BlJGS 
There should be a positive indication of error. 

7th Edition 
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NAME 
getarg, iargc - command arguments to Fortran 

SYNOPSIS 
subroutine getarg ( argno, string ) 
integer argno 
character•( .. ) string 

iargcO 

DESCRIPTION 

. .' 

GETARG (3F) 

These procedures permit Fortran programs to access the command arguments. The integer 
function huge returns the number of command arguments. The subroutine getarg stores the 
nth command argument in its second argument. The string is truncated or padded with blanks. 
in accord with the rules of Fortran character assignment. 

The command 
go argl argument2 

will return 2 as the value of iargc. If s is declared character•4, then 
call getarg(2, s) 

will put "argu" in s. 

SEE ALSO 
exed2) 
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NAME 
getc, getchar, fgetc, getw - get character or word from stream 

SYNOPSIS 
#Include <stdlo.h> 

int getc<stream) 
FILE •stream; 

int getcharO 

int fgetc(stream) 
FILE •stream; 

int getw(stream) 
FILE •stream; 

DESCRIPTION 
Getc returns the next character from the named input stream. 

GetcharO is identical to getdstdin). 

Fgetc behaves like getc, but is a genuine function.· not a macro; it may be used to save object 
text. 

Getw returns the next word (32-bit integer on a VAX-11) from the named input stream. It 
returns the constant EOF upon end of file or error, but since that is a good integer value, feof 
and ferror(3) should be used to check the success of getw. Getw assumes no special alignment 
in the file. 

SEE ALSO 
fopen(3), putc(3), gets(3), scanf(3), fread(3), ungetc(3) 

DIAGNOSTICS 

BUGS 

These functions return the integer constant EOF at end of file or upon read error. 

A stop with message, •Reading bad file'. means an attempt has been made to read from a 
stream that has not been opened for reading by /open. 

The end-of-file return from getchar is incompatible with that in UNIX editions 1-6. 

Because it is implemented as a macro, getc treats a stream argument with side effects incorrectly. 
In particular, •getc(•f ++);'doesn't work sensibly. 

3-26 
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NAME 
getenv - value for environment name 

SYNOPSIS 
char •getenv(name) 
char •name; 

DESCRIPTION 

GETENV(3) 

Getenv searches the environment list (see environ(5)) for a string of the form name== value and 
returns value if such a string is present, otherwise 0 (NULL). 

SEE ALSO 
environ (5), exec (2) 
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~AME 

getfsent, getfsspec, getfsfile, setfsent, endfsent - get file system descriptor entry 

SYNOPSIS 
#indude < fstab.h > 
struct fstab •getfsentO 

struct fstab "getfsspecfoame) 
char "!'lame; 

stnu::t fstab *getfsfilefoame) 
char •name; 

int setfsend 0 

int endfsent 0 
DESCRIPTION 

"'"''n'·'~"" and each return a pointer to an object with the following structure 
a line in the file system description file. !usr/inc!udelfstab.h. 

#define 

struct f stab( 
char 
char 
char 
int 
int 

l~ 
The fields meanings in fstab(5). 

Gerfsem reads the next line of the file, opening 

Se(fsei11 opens and rewinds the file. 

Endtsem closes the file. 

file if necessary. 

Ger/sspec and .ge{fs_/ife sequentially search from the beginning of the file until a ma!ching special 
file name or file file name is found, or until EOF is encournered. 

FILES 
/etc/I stab 

ALSO 
fstab(5) 

DIAG'.'lOSTICS 
Null pointer (0) returned on EOF or error. 

Bl GS 
All information is contained in a static area so it must be copied if it is to be saved. 

4th Berkeley Distribution 
3-



GETGRENT ( 3) UNIX Programmer's Manual GETGRENT ( 3) 

NAME 
getgrent, getgrgid, getgrnam, setgrent, endgrent - get group file entry 

SYNOPSIS 
#include <grp.b> 

struct group •getgrent () 

struct group •getgrgid (gid) 
int gid; 

struct group •getgrnam (name) 
char •name; 

setgrentO 

endgrentO 

DESCRIPTION 

FILES 

Getgrent, getgrgid and getgrnam each return pointers to an object with the following structure 
containing the broken-out fields of a line in the group file. 

struct group { /•see getgrent(3) •/ 
char •gr_ name; 
char •gr_passwd; 
int gr_gid; 
char .. gr_mem; 

J; 
The members of this structure are: 

gr name The name of the group. 
gr_passwd The encrypted password of the group. 
gr_gid The numerical group-ID. 
gr_mem Null-terminated vector of pointers to the individual member names. 

Getgrent simply reads the next line while getgrgid and getgrnam search until a matching gid or 
name is found (or until EOF is encountered). Each routine picks up where the others leave off 
so successive calls may be used to search the entire file. 

A call to setgrent has the effect of rewinding the group file to allow repeated searches. Endgrent 
may be called to close the group file when processing is complete. 

/etc/group 

SEE ALSO 
getlogini.J), getpwerh~..l;, group\:>J 

DIAGNOSTICS 
A null pointer (0) is returned on EOf or error. 

BUGS 
All information is contained in a static area so it must be copied if it is to be saved. 
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NAME 
getlogin - get login name 

SYNOPSIS 
char •getlogin 0 

DESCRIPTION 

UNIX Programmer's Manual GETLOGIN ( 3) 

Getlogin returns a pointer to the login name as found in /etclutmp. It may be used in conjunc
tion with getpwnam to locate the correct password file entry when the same userid is shared by 
several login names. 

If getlogin is called within a process that is not attached to a typewriter. it returns NULL. The 
correct procedure for determining the login name is to first call getlogin and if it fails, to call 
getpwuid. 

FILES 
/etc/utmp 

SEE ALSO 
getpwent(3). getgrent(3). utmp(5) 

DIAGNOSTICS 
Returns NULL (0) if name not found. 

BUGS 
The return values point to static data whose content is overwritten by each call. 

7th Edition 
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NAME 
- read a 

SYNOPSIS 

DESCRIPTION 
n"'"·""'""'"n from the Jdevltty, or if that cannot be opened, from the standard 

with null-terminated string prompt and disabling echoing. A pointer 
is returned to a null-terminated of at most 8 characters. 

FILES 

SEE ALSO 

BUGS 
retum value to data whose content is overwritten by each call. 
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NAME 
getpw - get name from uid 

SYNOPSIS 
aetpw(uid, buf). 
char •buf; 

DESCRIPTION 

UNIX Programmer's Manual GETPW (3) 

Getpw searches the password file for the (numerical) uid, and fills in buf with the corresponding 
line; it returns non-zero if uid could not be found. The line is null-terminated. 

FILES 
/etc/passwd 

SEE ALSO 
getpwent(3), passwd(5) 

DIAGNOSTICS 
Non-zero return on error. 

7th Edition 
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NAME 
getpwent, getpwuid, getpwnam, setpwent, endpwent - get password file entry 

SYNOPSIS 
#include < pwd.h > 
struct passwd •getpwentO 

struct passwd •getpwuld (uid) 
int uid; 

struct passwd •getpwnam (name) 
char •name; 

int setpwent 0 
int endpwent 0 

DESCRIPTION 

FILES 

Getpwent, getpwuid and getpwnam each return a pointer to an object with the following structure 
containing the broken-out fields of a line in the password file. 

struct passwd { /• see getpwent(3) •/ 
char •pw_name; 
char •pw_passwd; 
int pw_uid; 
int pw_gid; 
int pw _quota; 
char •pw_comment; 
char •pw _gecos; 
char •pw_dir; 
char •pw _shell; 

}; 

The fields pw_quota and pw_comment are unused; the others have meanings described in 
passwd(S). 

Getpwent reads the next line (opening the file if necessary); setpwent rewinds the file; endpwent 
closes it. 

Getpwuid and getpwnam search from the beginning until a matching uid or name is found (or 
until EOF is encountered). 

/etc/passwd 

SEE ALSO 
getlogin(3), getgrent(3), passwd(S) 

DiAGNOSTICS 
Null pointer (0) returned on EOF or error. 

BUGS 
All information is contained in a static area so it must be copied if it is to be saved. 

3-33 



GETS ( 

NAME 
gets, f gets - get a string 

SYNOPSIS 
#include < stdfo.h > 
char "'gets(s) 
char *S; 

char •fgets (s, n, 
char "S: 
FILE •stream; 

DESCRIPTION 
Gets reads a string 
newline character, 

Fgets reads n -1 
stream the s. 
returns its first argument 

SEE ALSO 
puts(J), getd3), 

DIAGNOSTICS 

a stream 

standard 
in s returns its 

whichever comes the 
by a null character. 

Gets and fgers return the constant NULL upon end or error. 

BUGS 
Gets deletes a all in the name of backward 
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NAME 
hypot, cabs - Euclidean distance 

SYNOPSIS 
#include <math.h> 

double hypot(x, y) 
double x, y; 

double cabs (z) 
struct { double x, y;} z; 

DESCRIPTION 
Hypor and cabs return 

sqrt(x•x + ry), 

taking precautions against unwarranted overflows. 

SEE ALSO 
exp(3) for sqrt 

71h Frlirinn 

HYPOT (3M) 
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NAME 
jO, jl, jn, yO, yl, yn - be.ssel 

SYNOPSIS 
#lndmie < math.h > 
double jO ( x} 
double x; 

double jl 
double x; 

double jn(n, x:) 
double x; 

double yO(x) 
double x; 

double (x) 
double x; 

double yn(n, :d 
double x; 

DESCRIPTION 
These functions calculate Bessel 
integer orders. 

DIAGNOSTICS 
Negative arguments cause yO, 
EDOM. 

7th Edition 
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the first and second kinds real arguments and 

and yn to return a value and set errno to 
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NAME 
jobs - summary of job control facilities 

SYNOPSIS 
#include <sys/ioctl.h> 
#include < signal.h > 
#include < sys/vtimes.h > 
#include < wait.h > 

int fildes, signo; 
short pid, pgrp; 
union wait status; 
struct vtimes vt; 

ioctl(fiJdes, TIOCSPGRP, &pgrp) 
ioctl (tildes, TIOCG PGRP, &pgrp) 

setpgrp(pid, pgrp) 
getpgrp(pid) 
killpg(pgrp, signo) 

sigset (signo, action) 
sighold (signo) 
sigrelse(signo) 
sigpause(signo) 
sigsys (signo, action) 

wait3 (&status, options, &vt) 

cc .•• -)jobs 

DESCRIPTION 
The facilities described here are used to support the job control implemented in csh(l), and 
may be used in other programs to provide similar facilities. Because these facilities are ~ot 
standard in UNIX and because the signal mechanisms are also slightly different, the associated 
routines are not in the standard C library, but rather in the -ljobs library. 

For descriptions of the individual routines see the various sections listed in SEE ALSO below. 
This section attempt only to place these facilities in context, not to explain the semantics of the 
individual calls. 

Terminal arbitration mechanisms. 

The job contro! mecl;ari~m •.vor!r« :-.v ~,;;c;odn~ir.~ with .~ach rirocess a number called a process 
group : related processes (:.g. in ;- oiueline~ arc! (ivei' ;he ~ .. ·:•ie process group. The system 
assigns a single process group numbei lO eacn L..:ruu11.:&l. f ro .. essi;s 1 unning on a terminal are 
given read access to that terminal only if they are in the same process group as that terminal. 

Thus a command interpreter may start several jobs running in different process groups and arbi
trate access to the terminal by controlling which, if any, of these processes is in the same pro
cess group as the terminal. When a process which is not in the process group of the terminal 
tries to read from the terminal, all members of the process group of the process receive a 
SIGTIIN signal, which normally then causes them to stop until they are continued with a 
SIGCONT signal. (See sigsys(2) for a description of these signals~ tty(4) for a description of 
process groups.) 

If a process which is not in the process group of the terminal attempts to change the terminals 
mode, the process group of that process is sent a SIGTIOU signal, causing the process group to 
stop. A similar mechanism is (optionally) available for output, causing processes to block with 
SIGTIOU when they attempt to write to the terminal while not in its process group; this is 
controlled by the LTOSTOP bit in the tty mode word, enabled by "stty tostop" and disabled 
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(the 

a 
and then 
ate processes back to an 

bil described in 

minai when it as the process which 
of the terminal otherwise. 

Naive processes. 

A process 
invoke 

Processes which 

When 
ping signals 
and set the catches 
code that will be needed, 

4th Berkeley Distribution 

the terminal state. 

into an unusual the process should 
It should then 

and 
that unit 2 is known to be a terminal. 

can 

3-38 



JOBS ( 31) Programmer's Manual JOBS ( JJ) 

4th 

goto retry; 

... save oid terminal modes and set new modes ... 
sigset on stop); 

onstop); 
cm stop); 

SIGTSTP in this code because otherwise our process could be moved 
to the background in the middle of checking if it is in the foreground. 

The process holds all signals in this critical section so no other process in our pro
cess group can mess us up by blocking us on one of these signals in the middle of our check. 
(This code assumes that the command interpreter will not move a process from foreground to 
background it; if it did we would have no way of making the check correctly.) 

The should dear the catch for the stop signal and ki//(2) the 
processes in its process group with the same signal. The statement after this kill will be exe-
cuted process is later continued with SIGCONT. 

Thus the code for catch routine might look like: 

... resiOre old terminal state ... 

here until contim.1ed •/ 
(signo, onstop); 

... restore our terminal state ... 

can also be used to simulate a signal. 

If a process does not need to save and restore state when it is stopped, but wishes to be notified 
when it is a it can catch the SIGCONT signal; the SIGCONT handler will 
be nm when the process is continued. 

LJ'-1;;:,::i~;:::i which lock data bases such as should ignore SIGTIIN, SIGTIOU, 
while the data bases are being manipulated. While a process is ignoring 

reads which would have hung will return end-of-file; writes which 
have caused signals are instead permitted while SIGTTOU is 

it is possible to handle process state changes as they occur 
the SIGCHLD signal which occurs whenever the 

handler for this signal is established by: 
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The shell or other process would 

fecheck: 
sighold 
if children to "'"''""~~ 1 

} 
sigrelse{SIGCHtm; 

await a 

/ .. now have a chiid to process 

Here we are 

in child status 1J1ith code the form: 

.. / 

If we need to wait 
on the SIGCHLD and waits for a to occur 
simply release the and process the child. is similar to 
wait instruction, which returns the 
for an interrupt 

It is important to note that 
lost a SIGCHLD signal which occurred while 
because uses the 
being taken without 
the signal held the action 
cessor is raised when a 

ln this interrupt driven 
retrieve status in the 

the processor to the base level and 

in the which would have 
blocked has been 

to the 

the SIGCHLD handler may indi.cate an process status 
not queued. This is similar to the case in a disk driver where several drives on a 
troller may report status at once, while there is taken. It is even 
no children to be to report status when th·e if the 
was posted while the SIGCHLD ha.11d!er was to a 
SIGCHLD initially sent for another process. This causes no since the handier will be 
called whenever there is work the handler has to collect all 
wait] until it says no more is available. Further status 
be reflected in another handler call. 

Restarting calls. 

In older versions of 
ing EINTR. The new 
rupting them. To pause and wait return error 
restart, and read and write restart unless some data was read or written in 
return indicating much data was read or written. programs which 
na/(2) mechanisms, all calls return if a occurs during 

sig-

SEE ALSO 
cshO), ioctl(2), (2), (3), 

BUGS 
The job control facilities are not availabie in standard version 7 
under development and may in future releases the 
communication facilities and virtual terminals become options and 
specifications of these system ca!ls and even the calls themselves are thus subject to 
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NAME 
13tol, ltol3 - convert between 3-byte integers and long integers 

SYNOPSIS 
13tol Op, cp, n) 
long •lp; 
char •cp; 

ltol3 (cp, lp, n) 
char •cp; 
long •Ip; 

DESCRIPTION 

UTOL ( 3) 

L3tol converts a list of n three-byte integers packed into a character string pointed to by cp into 
a list of long integers pointed to by Ip. 

Lto/J performs the reverse conversion from long integers (Ip) to three-byte integers (cp). 

These functions are useful for file-system maintenance where the i-numbers are three bytes 
long. 

SEE ALSO 
filsys(5) 
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NAME 
free, realloc, calloc -

SYNOPSIS 
char •maUodsb:e) 
unsigned size; 

free(ptr) 
char •ptr; 

char •reailodptr, size) 
dun •ptr; 
unsigned size; 

char •caUoc(nelem, elsb:e) 
unsigned nelem, elsize; 

DESCRIPTION 
Malloc and free provide a. simple general·purpose memory allocation package. Ma/Joe returns a 
pointer to a block of at least size bytes beginning on a word boundary. 

The argument to free is a pointer to a previously allocated by mallrx:; this space is made 
available for further allocation. but its contents are left 

Needless to say, grave disorder wiil if space by malloc is overrun or if some 
random number is handed to free. 

Malloc allocates the first big enough 
from the last block allocated or freed ... ..., .. ,,...,.. 
(see break(2)) to get more memory from 
free. 

reach free space 
adjacent free blocks as it ~!l.rcr1"' 

there is no 

Realloc changes the size of the block to ptr to size and returns a pointer to the 
(possibly moved) block. The contents will be 1.u1<:na:nge:a up to the lesser the new and oid 
sizes. 

Realloc also works if ptr to a 
thus sequences of free. malloc and 
compaction. 

Calloc allocates space for an array of nelem 
zeros. 
Each of the allocation routines 
coercion) for storage of any type 

The space is initialized to 

pointer 

DtAG~OSTICS 
Mailoc, realloc wd calloc return a nun is no available memory or if 
arena has been detectably corrupted by the a may be 
recompiled to check the arena very stringently on every see the source code. 

BUGS 
When realloc returns o. the pointed to by may be destroyed. 

The current incarnation of the allocator is unsuitable 
ment wbcre many biod:s are to it 
single Ml"i"'tmu• 

referenced~ this can cause a huge 

4th Berkeley Distribution 

virtual environ· 
ClUl 

blocks are 
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NAME 
mktemp - make a unique file name 

SYNOPSIS 
char •mktemp(template) 
char •template; 

DESCRIPTION 

MKTEMP (3) 

Mktemp replaces template by a unique file name, and returns the address of the template. The 
template should look like a file name with six trailing X's, which will be replaced with the 
current process id and a unique letter. 

SEE ALSO 
getpid(2) 
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:'llAME 
monitor - prepare executi.~ 11 

SY~OPSIS 
monitor<lowpc. highpc. buffer, bufsh:e, nf1.uu:} 
int (•lowpc>O. (•hiahpdO; 
short butferll; 

DESCRIPTION 

FILES 

An executable program created by 'cc - p' automatically includes calls for monitor with default 
parameters; monitor needn't be called explicitly except to gain fine control over profiling. 

Monitor is an interface to profiJ{i.). Lowpt; and highpc are the addresses of two functions~ buffer 
is the address of a (user supplied) array of bufsize short integers. Monitor arranges to record a 
histogram of periodically sampled values of the program counter, and of counts of calls of cer
tain functions, in the buffer. The lowest address sampled is that of low:pc and the highest is just 
below highpc. At most nfimc can counts can be kept~ only calls of functions compiled with the 
profiling option -p of ccO) are recorded. For the results to be significant. espedally where 
there are small, heavily used routines, it is suggested that the buff er be no more than a few 
times smaller than the range of locations sampled. 

To profile the entire program. it is sufficient to use 

extern etextO: 

monitor< Ont) 2. etext. buf, bufsize, nfunc); 

£1ex1 lies just above all the program text, see end(3). 

To stop execution monitoring and write the results on the file man.out, use 

mcmitor(O)~ 

then pro.fl 1) can be used to examine the results. 

mon.out 

SEE ALSO 
prof 0). profiH2L ccO) 

ith Edition 
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NAME 
nlist - get entries from name list 

SYNOPSIS 
#include < nlist.h > 
nlist (filename, nD 
char •filename; 
struct nlist nllJ; 

DESCRIPTION 
Nlist examines the name list in the given executable output file and selectively extracts a list of 
values. The name list consists of an array of structures containing names, types and values. 
The list is terminated with a null name. Each name is looked up in the name list of the file. If 
the name is found, the type and value of the name are inserted in the next two fields. If the 
name is not found, both entries are set to 0. See a.out(5) for the structure declaration. 

This subroutine is useful for examining the system name list kept in the file /vmunix. In this 
way programs can obtain system addresses that are up to date. 

SEE ALSO 
a.out(S) 

DIAGNOSTICS 

BUGS 

All type entries are set to 0 if the file cannot be found or if it is not a valid namelist. 

On other versions of UNIX you must include <a.out.h> rather than <nlist.h>; this is unfor
tunate, but <a.out.h> can't be used on the VAX because it contains a union which can't be 
initialized. 
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NAME 
perror, sys_ err!ist, sys_ nerr - system error messages 

SYNOPSIS 
perrods) 
char •s; 

int sys nerr; 
char •sys_errlistU; 

DESCRIPTION 
Perror produces a short error message on the standard error file describing the last error 
encountered during a call to the system from a C program. First the argument string s is 
printed, then a colon, then the message and a new-line. Most usefully, the argument string is 
the name of the program the error. The error number is taken from exter© 
nal variable errno (see intro(2)), which is set when errors occur but not cleared when mm
erroneous calls are made. 

To simplify variant formatting messages, the vector message strings is provided; 
errno can be used as an index in this table to the message string without the newline. 
Sys_nerr is the number of messages provided in the table; it should be checked because new 
error codes may be added to the system they are added to the table. 

SEE ALSO 
intro(2) 

7th Edition 
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NAME 
plot: openpl et al. - graphics interface 

SYNOPSIS 
openplO 

erase() 

label(s) 
char slJ; 

line(xl, yl, x2, y2) 

circle(x, y, r) 

arc(x, y, xO, yO, xl, yl) 

move(x, y) 

cont(x, y) 

point(x, y) 

linemod(s) 
char slJ; 

space(xO, yO, xl, yl) 

closeplO 

DESCRIPTION 
These subroutines generate graphic output in a relatively device-independent manner. See 
plot(S) for a description of their effect. Openpl must be used before any of the others to open 
the device for writing. Closepl flushes the output. 

String arguments to label and linemod are null-terminated, and do not contain newlines. 

Various flavors of these functions exist for different output devices. They are obtained by the 
following ld(l) options: 

-lplot device-independent graphics stream on standard output for p/01(1) filters 
-1300 GSI 300 terminal 
-1300s GSI 3005 terminal 
-1450 DASI 450 terminal 
-14014 Tektronix 4014 terminal 

SEE ALSO 
plot(5), plot(l), graph(l) 
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NAME 
popen, pclose - initiate 110 to/from a process 

SYNOPSIS 
#include < stdio.b > 
FILE •popen (command, type) 
char •command, •type; 

pclose(stream) 
FILE •stream; 

DESCRIPTION 
The arguments to popen are pointers to null-terminated strings containing respectively a shell 
command line and an 1/0 mode, either "r" for reading or "w" for writing. It creates a pipe· 
between the calling process and the command to be executed. The value returned is a stream 
pointer that can be used (as appropriate) to write to the standard input of the command or read 
from its standard output. 

A stream opened by popen should be dosed by pclose. which waits for the associated process to 
terminate and returns the exit status of the command. 

Because open files are shared, a type "r" command may be used as an input filter, and a type 
"w" as an output filter. 

SEE ALSO 
pipe(2), fopen(3), fclose(3), system(J), wait(2) 

DIAGNOSTICS 

BUGS 

Popen returns a null pointer if files or processes cannot be created, or the Shell cannot be 
accessed. 

Pclose returns -1 if stream is not associated with a 'popened' command. 

Buffered reading before opening an input filter may leave the standard input of that filter 
mispositioned. Similar problems with an output filter may be forestalled by careful buff er flush
ing, e.g. with ffiush, see fclose(3). 
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NAME 
printf, fprintf, sprintf - formatted output conversion 

SYNOPSIS 
#include < stdio.h> 

prlntf(f ormat (, arg 1 ... ) 
char •format; 

fprintf(stream, format (, arg 1 ... ) 
FILI •stream; 
char •format; 

sprintf (s, format [, arg ] ... ) 
char •s, format; 

DESCRIPTION 
Prinifplaces output on the standard output stream stdout. Fprinifplaces output on the named 
output stream. Sprinifplaces 'output' in the string s, followed by the character '\0'. 

Each of these functions converts, formats, and prints its arguments after the first under control 
of the first argument. The first argument is a character string which contains two types of 
objects: plain characters, which are simply copied to the output stream, and conversion 
specifications, each of which causes conversion and printing of the next successive arg print/. 

Each conversion specification is introduced by the character %. Following the 'la, there may be 

an optional minus sign • - ' which specifies left adjustment of the converted value in the 
indicated field; · 

an optional digit string specifying a field width: if the converted value has fewer charac
ters than the field width it will be blank-padded on the left (or right, if the left
adjustment indicator has been given) to make up the field width; if the field width 
begins with a zero, zero-padding will be done instead of blank-padding; 

an optional period • .' which serves to separate the field width from the next digit string; 

an optional digit string specifying a precision which specifies the number of digits to 
appear after the decimal point, for e- and f-conversion, or the maximum number of 
characters to be printed from a string; 

the character 1 specifying that a following d, o, x. or u corresponds to a long integer 
arg. (A capitalized conversion code accomplishes the same thing.) 

a character which indicates the type of conversion to be applied. 

A field width or precision may be '•' instead of a digit string. In this case an integer arg sup
plies the field width or precision. 

The conversion characters and their meanings are 

dox The integer argis converted to decimal, octal, or hexadecimal notation respectively. 

r The float or double a11 is converted to decimal notation in the style ' { - ]ddd.ddd' 
where the number of d's after the decimal point is equal to the precision specification 
for the argument. . If tho precision is missing, 6 digits are given; if the precision is 
explicitly 0, no digits and no decimal point· are printed. 

e 

I 

7th Edition 

The float or double a11 is converted in the style •[-]d.ddde±dd' where there is one 
digit before the decimal point and the number after is equal to the precision 
specification for the argumeQt; when the precision is missing, 6 digits are produced. 

The float or double a11is<pri11ted in style d. in style f. or in style e, whichever gives full 
precision in minimum space. 
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c The character arg is printed. 

s Arg is taken to be a string foharacter pointer) and characters from the string are printed 
1.mti! a null character or until the number of characters indicated by the precision 
specification is reached~ however if the precision is 0 or missing all characters up to a 
nuU are printed. 

The unsigned integer arg is converted to decimal and printed (the result wm be in the 
range 0 throu!lh MAXUINT, where MAXUINT equals 4294967295 on a VAX-11 and 
65536 on a PDP·l D. 

% Print a •%'; no argument is converted. 

In no case does a noiM~xistent or small field width cause truncation of a field; padding takes 
place only if the specified field width exceeds the actual width. Characters generated by print/ 
are printed by pu1d3). 

Examples 
To print a date and time in the form •sunday, July 3, 10:02', where weekday and month are 
pointers to null-terminated strings: 

printf("%s. %s %d, %02d:%02d''. weekday, month, day, hour, min)~ 

To print 11' to 5 decimals: 

printf("pi ,.. %.Sr', 4 .. :uan(l.O)); 

SE.E ALSO 
putd3), scanf(J), ecvtO) 

BUGS 
Very wide fields (> 128 characters) fail. 
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NAME 
putc, putchar, fputc, putw - put character or word on a stream 

SYNOPSIS 
#include < stdio.h > 
int putdc, stream) 
char c; 
FILE •stream; 

putchar(c) 

fputdc, stream) 
FILE •stream; 

putw(w, stream) 
FILE •stream; 

DESCRIPTION 
Putc appends the character c to the named output stream. It returns the character written. 

Putchar(c) is defined as putc{e, stdoutJ. 

Fpute behaves like pure, but is a genuine function rather than a macro. It may be used to save 
on object text. 

Putw appends word (i.e. int) w to the output stream. It returns the word written. Putw neither 
assumes nor causes special alignment in the file. 

The standard stream stdout is normally buffered if and only if the output does not ref er to a ter
minal: this default may be changed by setbu/(3). The standard stream stderr is by default 
unbuffered unconditionally, but use of /reopen (see fopen(3)) will cause it to become buffered; 
serbuf, again, will set the state to whatever is desired. When an output stream is unbuffered 
information appears on the destination file or terminal as soon as written~ when it is buffered 
many characters are saved up and written as a block. Fjlush (see fc!ose(3)) may be used to 
force the block out early. 

SEE ALSO 
fopen(3), fclose(3), getc(3), puts(3), printf(3), fread(3) 

DIAGNOSTICS 

BUGS 

These functions return the constant EOF upon error. Since this is a good integer, ferror(J) 
should be used to detect putw errors. 

Because it is implemented as a macro, pure treats a stream argument with side effects improp
erly. In particular 'putc{c, •f + + )~' doesn't work sensibly. 

Errors can occur long after the call to putc. 
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NAME 
puts, fputs - put a string on a stream 

SYNOPSIS 
#include <std.io.h > 
puts(s) 
char •s; 

fputs (s, stream) 
char •s; 
FILE •stream; 

DESCRIPTION 

PUTS ( 3S) 

Puts copies the null-terminated string s to the standard output stream srdout and appends a new
line character. 

Fputs copies the null-terminated string s to the named output stream. 

Neither routine copies the terminal null character. 

SEE ALSO 

BUGS 

fopen(3), gets(J), putcO). printfO), ferror(3) 
fread (J) for /write 

Pu1s appends a newline, fpucs does not, all in the name of backward compatibility. 

7th Edition 
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NAME 
qsort - quicker sort 

SYNOPSIS 
qsort(base, nel, width, compar) 
char •base; 
int (•compar)O; 

DESCRIPTION 
Qsort is an implementation of the quicker-sort algorithm. The first argument is a pointer to the 
base of the data; the second is the number of elements; the third is the width of an element in 
bytes; the last is the name of the comparison routine to be called with two arguments which are 
pointers to the elements being compared. The routine must return an integer less than, equal 
to, or greater than 0 according as the first argument is to be considered less than, equal to, or 
greater than the second. 

SEE ALSO 
sort(l) 
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NAME 
rand, srand - random number generator 

SY!"tlOPSIS 
srand (seed) 
int seed; 

rand() 

DESCRIPTION 

RANDO) 

Rand uses a multiplicative congruential random number generator with period 232 to return suc
cessive pseudo-random numbers in the range from 0 to 231 -1. 

The generator is reinitialized by calling srand with I as argument. It can be set to a random 
starting point by calling srand with whatever you like as argument. 
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NAME 
re_comp, re_exec - regular expression handler 

SYNOPSIS 
char •re_comp(s) 
char •s; 

re_exec(s) 
char •s; 

DESCRIPTION 
Re_comp compiles a string into an internal form suitable for pattern matching. Re_exec checks 
the argument string against the last string passed to re_comp. 

Re_ comp returns 0 if the string s was compiled successfully; otherwise a string containing an er
ror message is returned. If re_comp is passed 0 or a null string, it returns without changing the 
currently compiled regular expression. 

Re_exec returns 1 if the string s matches the last compiled regular expression, 0 if the string s 
failed to match the last compiled regular expression, and -1 if the compiled regular expression 
was invalid (indicating an internal error). 

The strings passed to both re_comp and re_exec may have trailing or embedded newline charac
ters; they are terminated by nulls. The regular expressions recognized are described in the 
manual entry for ed (1), given the above difference. 

SEE ALSO 
ed(l), ex(l) 

DIAGNOSTICS 
Re_exec returns -1 for-an internal error. 

Re_comp returns one of the following strings if an error occurs: "No previous regular expres
sion", "Regular expression too long", "unmatched \ (", "missing ]", "too many \ (\) pairs", "un
matched \) ". 
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NAME 
scanf, fscanf. sscanf - formatted input conversion 

SYNOPSIS 
#include < stdlo.h > 
scanf(format [ , pointer ] ... ) 
char •format; 

fscanf(stream, format [ , pointer ] . . . ) 
FILE •stream; 
char •format; 

sscanf Cs, format [ , pointer ] . . . ) 
char •s, •format; 

DESCRIPTION 
Scan/ reads from the standard input stream stdin. Fscanf reads from the named input stream. 
Sscanf reads from the character string s. Each function reads characters. interprets them 
according to a format, and stores the results in its arguments. Each expects as arguments a 
control string format, described below, and a set of pointer arguments indicating where the con
verted input should be stored. 

The control string usually contains conversion specifications, which are used to direct interpre
tation of input sequences. The control string may contain: 

I. Blanks, tabs or newlines, which match optional white space in the input. 

2. An ordinary character (not %) which must match the next character of the input stream. 

3. Conversion specifications, consisting of the character o/o, an optional assignment suppress-
ing character •. an optional numerical maximum field width, and a conversion character. 

A conversion specification directs the conversion of the next input field; the result is placed in 
the variable pointed to by the corresponding argument, unless assignment suppression was indi
cated by •. An input field is defined as a string of non-space characters; it extends to the next 
inappropriate character or until the field width, if specified, is exhausted. 

The conversion character indicates the interpretation of the input field; the corresponding 
pointer argument must usually be of a restricted type. The following conversion characters are 
legal: 

o/a a single '%' is expected in the input at this point; no assignment is done. 

d a decimal integer is expected; the corresponding argument should be an integer pointer. 

o an octal integer is expected; the corresponding argument should be a integer pointer. 

x a hexadecimal integer is expected; the corresponding argument should be an integer 
pointer. 

s a character string is expected; the corresponding argument should be a character pointer 
pointing to an array of characters large enough to accept the string and a terminating '\O'. 
which will be added. The input field is terminated by a space character or a newline. 

c a character is expected; the corresponding argument should be a character pointer. The 
normal skip over space characters is suppressed in this case; to read the next non-space 
character. try '%Is'. If a field width is given. the corresponding argument should refer to a 
character array. and the indicatFd number of characters is read. 

e a floating point number is expected; the next field is converted accordingly and stored 
f through the corresponding argument, which should be a pointer to a float. The input for

mat for floating point numbers is an optionally signed string of digits possibly containing a 
decimal point. followed by an optional exponent field consisting of an E or e followed by 
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an optionally signed integer. 

indicates a string not to be delimited by space characters. The left bracket is followed by a 
set of characters and a right bracket; the characters between the brackets define a set of 
characters making up the string. If the first character is not circumflex ( • ). the input field 
is all characters until the first character not in the set between the brackets; if the first char
acter after the left bracket is ·, the input field is all characters until the first character which 
is in the remaining set of characters between the brackets. The corresponding argument 
must point to a character array. · 

The conversion characters d, o and x may be capitalized or preceeded by l to indicate that a 
pointer to long rather than to int is in the argument list. Similarly, the conversion characters e 
or f may be capitalized or preceded by I to indicate a pointer to double rather than to float. The 
conversion characters d, o and x may be preceeded by h to indicate a pointer to short rather 
than to int. 

The scan/ functions return che number of successfully matched and assigned input items. This 
can be used to decide how many input items were found. The constant EOF is returned upon 
end of input; note that this is different from 0, which means that no conversion was done; if 
conversion was intended, it was frustrated by an inappropriate character in the input. 

For example, the call 

int i; float x; char name[50]; 
scanf("%d%f%s", &i, &x, name); 

with the input line 

25 54.32E-l thompson 

will assign to i the value 25, x the value 5.432, and name will contain 'thompson\0'. Or, 

int i; float x; char name[50]; 
scanf("%2d%fll/o•d%(1234567890]", &i, &x, name}; 

with input 

56789 0123 56a72 

will assign 56 to i, 789.0 to x, skip '0123', and place the string '56\0' in name. The next call to 
getchar will return 'a'. 

SEE ALSO 
atof(3), getc{3), printf(3) 

DIAGNOSTICS 

BUGS 

The scan/ functions return EOF on end 
items. 

and a short count for missing or illegal data 

The success of literal matches and suppressed assignments is not directly determinable. 
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'.'IAME 
setbuf - assign buffering to a stream 

SYNOPSIS 
#include < stdio.h > 
setbuf(stream, bur> 
FILE •stream; 
char •buf; 

DESCRIPTION 
Setbuf is used after a stream has been opened but before it is read or written. It causes the 
character array bufto be used instead of an automatically allocated buff er. If bufis the constant 
pointer NULL, input/output will be completely unbuffered. 

A manifest constant BUFSIZ tells how big an array is needed: 

char buf{BUFSIZ] ~ 

A buffer is normally obtained from malloc(3) upon the first getc or purc(3) on the file, except 
that the standard output is line buffered when directed to a terminal. Other output streams 
directed to terminals, and the standard error stream srderr are normally not buffered. If the 
standard output is line buffered, then it is flushed each time data is read from the standard 
input by recd(2). 

SEE ALSO 
fopen(3), getc(3), putc(3), malloc(3) 

Bt:GS 
The standard error stream should be line buffered by default. 
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NAME 
setjmp, longjmp - non-local goto 

SYNOPSIS 
#include <setjmp.h> 

setjmp(env) 
jmp_buf env; 

longjmp(env, nn 
jmp_buf env; 

DESCRIPTION 
These routines are useful for dealing with errors and interrupts en.countered in a low-level sub
routine of a program. 

Setjmp saves its stack environment in env for later use by longjmp. It returns value 0. 

longjmp restores the environment saved by the last call of setjmp. It then returns in such a way 
that execution continues as if the call of setjmp had just returned the value val to the function 
that invoked setjmp, which must not itself have returned in the interim. All accessible data 
have values as of the time longjmp was called. 

SEE ALSO 
signal(2) 
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NAME 
sigset, signal, sighold, sigignore, sigrelse, sigpause - manage signals 

SYNOPSIS 
#include <signal.h> 
void action 0; 
int sig; 

sigset (sig, action) 
signal (sig, action) 

sighold (sig) 
sigignore(sig) 
sigrelse (sig) 

sigpause (sig) 

cc .•• -ljobs 

DESCRIPTION 
This is a package of signal management functions to manage the signals as described in sig
sys(2). These functions are available only in this version of UNIX, and should not be used 
when the mechanisms of signa/(2) would suffice, as they would then impair portability. These 
functions are contained in the jobs library, obtained by specifying the loader option - ljobs. 

Sigset is used to provide a default signal handler for signal sig. This function is remembered 
across subsequent calls to the other functions, and need not be specified again. After sigset 
instances of sig will cause an interrupt to be taken at June, with the signal then held so that 
recursive trapping due to the signal will not occur. During normal return from June, the rou
tines arrange for the signal action to be restored so that subsequent signals will also trap to June. 
If a non-local exit is to be taken. then sigrelse must be called to un-hold the signal action, res
toring the original catch. Fune may also be specified as SIG_DFL, SIG_IGN or SIG_HOLD, as 
described in sigsysC:?>. The value specified on the previous call to sigset is returned; if sigser has 
never been called, then the default action inherited from the system is returned. 

Signal is like sigset, but the signal will not be held when the action routine is called; rather it 
will have reverted to SIG_DFL. This is generally unsafe. but is included for backwards compa
tibility to the old signal mechanism. It should not be used. 

Sighold and sigrelse may be used to block off sig in a piece of code where it cannot be tolerated. 
After sigrelse the catch initially set with sigset will be restored. 

Sigignore can be used to temporarily set the action for sig to ignore the signal. If the signal had 
been held before the call to sigignore, any pending instance of the signal will be discarded. 

Sigpause may be used by a routine which wishes to check for some condition produced at inter
rupt level by the sig signal, and then to pause waiting for the condition to arise with th.e catch 

· of the signal enabled. In correct usage it must be preceded by an instance of sighold to block 
the signal. Sigpause is like pause in that it will return after any signal is processed. The usual 
thing to do then is to reenable the hold with sighold, check the condition again, and sigpause 
again if the condition has not arisen. 

SEE ALSO 

BUGS 

sigsys(2). signal(2), jobs(3), tty(4) 

Sighold and sigrelse do not nest; the first sigrelse restores the default catch. 

These functions store information in data space. You thus musr call sigsys(2) rather than any 
of sigset or signal after a vfork(2) in the child which is to then exec(2). 
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NAME 
sin, cos. tan, asin. acos. atah, atan2 - trigonometric func::tions 

SYNOPSIS 
#include <math.h> 

double sin (x) 
double x; 

double cos (x) 
double x; 

double asin (x) 
double x; 

double acos (x) 
double x; 

double atan(x) 
double x; 

double atan2(x, y) 
double x, y; 

DESCRIPTION 
Sin. cos and tan return trigonometric functions of radian arguments. The magnitude of the 
argument should be checked by the caller to make sure the result is meaningful. 

Asin returns the arc sin in the range -1t'/2 to 1t'/2 . 

Acos returns the arc cosine in the range 0 to 1t'. 

A tan returns the arc tangent of x in the range -1t'l2 to 1T/2. 

A tan] returns the arc tangent of xly in the range - rr to TT. 

• DIAGNOSTICS 

BUGS 

Arguments of magnitude greater than 1 cause asin and acos to return value O~ errno is set to 
EDOM. The value of tan at its singular points is a huge number, and errno is set to ERANGE. 

The value of tan for arguments greater than about 2 .. 31 is garbage. 
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NAME 
sinh, cosh. tanh - hyperbolic 

SYNOPSIS 
#indude < > 
double sinh (:d 

double rosh{:d 
double x; 

double tanh (x} 
dcmble x; 

DESCRIPTION 
These functions 

DIA.GNOSTICS 
Sinh and cosh return a 

7th Edition 

value 

SINH OM) 

functions 

sign when the correct value would overflow. 
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NAME 
sleep - suspend execution for interval 

SYNOPSIS 
sleep(seconds) 
unsigned seconds; 

DESCRIPTION 
The current process is suspended from execution for the number of seconds specified by the 
argument. The actual suspension time may be up to l second less than that requested, because 
scheduled wakeups occur at fixed 1-second intervals, and an arbitrary amount longer because of 
other activity in the system. 

The routine is implemented by setting an alarm clock signal and pausing until it occurs. The 
previous state of this signal is saved and restored. If the sleep time exceeds the time to the 
alarm signal, the process sleeps only until the signal would have occurred, and the signal is sent 
1 second later. 

SEE ALSO 
alarm(2), pause(2) 
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NAME 
stdio - standard buffered input/output 

SYNOPSIS 
#include< > 
FILE •stdin; 
FILE •stdout; 
FILE •stderr; 

DESCRIPTION 
The functions described in '""~'"'"" 
in-line macros getc and putc(3) 
scan/, /scan/, puts, fput:s, 
mixed. 

an efficient user-level buffering scheme. The 
quickly. The higher level routines gets. /gets, 
all use gerc and pwc; they can be freely inter-

A file with associated buffering is called a stream, and is declared to be a pointer to a defined 
type FILE. Fopen(3) creates certain descriptive data for a stream and returns a pointer to desig-
nate the stream in all further are normally open streams with con-
stant pointers declared in file and associated with the standard open files: 

std in standard file 
stdout standard output file 
stderr standard error 

A constant 'pointer' NULL (0) designates no stream at all. 

An integer constant EOF ( -1) is returned upon end of file or error 
deal with streams. 

integer functions that 

Any routine that uses standard input/output package must include the header file 
<stdio.h> of pertinent macro definitions. The functions and constants mentioned·in sections 
labeled 3S are declared in the include file and need no further declaration. The constants, and 
the following 'functions' are implemented as macros; redeclaration of these names is perilous: 
geu:, getchar. pwc. putchar, feof, }error, fileno. 

SEE ALSO 
open(2), close(2), 

DIAGNOSTICS 
The value EOF is returned uniformly to indicate that a FILE pointer has not been initialized 
with /open, input (output) has been attempted on an output (input) 'Stream, or a FILE pointer 
designates corrupt or otherwise unintelligible FILE data. 

For purposes of efficiency, this implementation of the standard library has been changed to line 
buffer output to a terminal by default and attempts to do this transparently by flushing the out
put whenever a read(2) from the standard input is necessary. is almost always tra."'i· 
sparent, but may cause confusion or malfunctioning of programs which use standard i/o rou
tines but use read(2) themselves to read from the standard input. 

In cases where a amount of computation is done after printing part of a line on an output 
terminal, it is necessary to fflush(3) standard. output before going off and computing so that 
the output will appear. 
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NAME 
strcat, strncat, strcmp, strncmp, strcpy, strncpy, strlen, index, rindex - string operations 

SYNOPSIS 
char •strcat (sl, s2) 
char •sl, •s2; 

char •stmcat(sl, s2, n) 
char •sl, •s2; 

strcmp(sl, s2) 
char •sl, •s2; 

stmcmp(sl, s2, n) 
char •sl, •s2; 

char •strcpy(sl, s2) 
char •st, •s2; 

char •strncpy(sl, s2, n) 
char •sl, •s2; 

strlen (s) 
char •s; 

char •index (s, c) 
char •s, c; 

char •rindex(s, c) 
char •s, c; 

DESCRIPTION 

BUGS 

These functions operate on null-terminated strings. They do not check for overflow of any 
receiving string. 

Streat appends a copy of string s2 to the end of string sl. Strncat copies at most n characters. 
Both return a pointer to the null-terminated result. 

Strcmp compares its arguments and returns an integer greater than, equal to, or less than 0, 
according as sl is lexicographically greater than, equal to, or less than s2. Strncmp makes the 
same comparison but looks at at most n characters. · 

Strcpy copies string s] to sl, stopping after the null character has been moved. Strncpy copies 
exactly n characters, truncating or null-padding s2; the target may not be null-terminated if the 
length of s] is n or more. Both return sl. 

Strlen returns the number of non-null characters in s. 

Index (rindex) returns a pointer to the first (last) occurrence of character c in string s, or zero if 
c does not occur in the string. 

Strcmp uses native character comparison, which is signed on PDPl 1 's and VAX-11 's, unsigned 
on other machines. 
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NAME 
swab - swap bytes 

SYNOPSIS 
swab (from, to, nbytes) 
char .. from, •to; 

DESCRIPTION 

UNIX Programmer's SWAB(3) 

Swab copies nbytes to by from to the position pointed to by to, exchanging adja
cent even and odd bytes. It is useful carrying binary data between PDPl l's and other 
machines. Nbytes should be even. 
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NAME 
system - issue a shell command 

SYNOPSIS 
system (string) 
char •string; 

DESCRIPTION 

SYSTEM (3) 

System causes the string to be given to sh(l) as input as if the string had been typed as a com
mand at a terminal. The current process waits until the shell has completed, then returns the 
exit status of the shell. 

SEE ALSO 
popen(3), exec(2), wait(2) 

DIAGNOSTICS 
Exit status 127 indicates the shell couldn't be executed. 
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NAME 
tgetent, tgetrrnm, tgetflag, tgoto, tputs - terminal independent operation routines 

SYNOPSIS 
char PC; 
char •BC; 
char •UP; 
short ospeed; 

tgetent(bp, name) 
char •bp, •name; 

tgehrnm (id) 
char •id; 

tgetftag (id) 
char •id; 

char• 
tgetstr(id, area) 
dun "id, uarea; 

char" 
tgoto(cm, destcoi, destline) 
char •cm; 

tputs kp, a ff en t. ou td 
register char •cp; 
int affcnt; 
int (•outd 0; 

DESCRIPTION 
1bese functions extract and use capabilities from the terminal capability data base termcap(5). 
These are low level routines~ see for a higher level package. 

Tgetent extracts the entry for terminal name into the buff er at bp. Bp should be a character 
buff er of size 1024 and must be retained through al! subsequent calls to tgetnum, tgeiflag, and 
tgerstr. Tgetent returns - 1 if it cannot open the termcap file, 0 if the terminal name given. does 
not have an entry, and l if ail goes well. It will look in the environment for a TERMCAP vari-
able. If a.'ld the value does not begin with a and the terminal name is the 
same as the environment string TERM, the TERMCAP string is used instead reading the 
termcap file. If it does begin with a slash, the string is used as a path name rather than 
/etc/termcap. This can speed up entry into programs that call £getent, as well as to help debug 
new terminal descriptions or to make one for your terminal if you can't write the fiie 
!etc/termcap. 

Tgetnum gets the numeric value of capability id, returning -1 if is not given the terminal. 
Tgeiflag returns 1 if the specified capability is present in the terminal's emry, 0 if it is not. 
Tgetstr gets the string value of capability id, placing it in the buff er at area, advancing the area 
pointer. It decodes the abbreviations for this field described in termcap(5), except for cursor 
addressing and padding information. 

Tgoto returns a cursor addressing string decoded from cm to go to column destcol in line destline. 
It uses the external variables UP (from the up capability) and BC (if be is given rather than bs) 
if necessary to avoid placing \n, AD or A@ in the returned string. (Programs which call tgoto 
should be sure to tum off the XT ABS bit(s), since tgoto may now output a tab. Note that pro
grams using termcap should in general tum off XT ABS anyway since some terminals use con· 
trol I for other functions, such as nondestructive space.) If a %1 sequence is given which is not 
understood, then rgoto returns "OOPS". · 
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FILES 

Tputs decodes the leading padding information of the string cp; affent gives the number of lines 
affected by the operation, or 1 if this is not applicable, outc is a routine which is called with 
each character in turn. The external variable ospeed should contain the output speed of the ter
minal as encoded by say (2). The external variable PC should contain a pad character to be 
used (from the pc capability) if a null (A@) is inappropriate. 

/usr/lib/tibterrncap.a -!termcap library 
/etc/termcap data base 

SEE ALSO 
ex(l), curses(3), termcap(5) 

AUTHOR 
William Joy 

BUGS 
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NAME 
ttyname, isatty, ttyslot - find name of a terminal 

SYNOPSIS 
char •ttyname(fildes) 

lsatty (tildes) 

ttyslotO 

DESCRIPTION 

FILES 

Ttyname returns a pointer to the null-terminated path name of the terminal device associated 
with file descriptor jildes. 

lsauy returns l if fildes is associated with a terminal de\'ice, 0 otherwise. 

Ttyslot returns the number the entry in the ttys(5) file for the control terminal of the current 
process. 

/dev/"' 
/etc/ttys 

SEE ALSO 
ioctl(2), ttys(5) 

DIAGNOSTICS 

BUGS 

Ttyname returns a null pointer (0) if fildes does not describe a terminal device in directory 
'/dev'. 

Ttyslot returns 0 if' /etc/ttys' is inaccessible or if it cannot determine the control terminal. 

The return value points to static data whose content is overwritten by each call. 
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NAME 
ungetc - push character back into input stream 

SYNOPSIS 
#include < stdio.b > 
ungetc(c, stream) 
FILE •stream; 

DESCRIPTION 

UNGETC(3S) 

Ungetc pushes the character c back on an input stream. That character will be returned by the 
next getc call on that stream. Ungetc returns c. 

One character of pushback is guaranteed provided something has been read from the stream 
and ·the stream is actually buffered. Attempts to push EOF are rejected. 

Fseek(3) erases all memory of pushed back characters. 

SEE ALSO 
getc(3), setbuf(3), fseek(3) 

DIAGNOSTICS 
Ungetc returns EOF if it can't push a character back. 
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3-71 



VALLOC (3) UNIX Programmer's Manual 

NAME 
vaHoc - aligned memory allocator 

SYNOPSIS 
char •vaUoc(size) 
unsigned size; 

DESCRIPTION 

VALLOC (3) 

Va/foe allocates size bytes aligned on a boundary adequate for vread(2)). It is implemented by 
caUing malloc(3) with a slightly larger request, saving the true beginning of the block: allocated, 
and returning a properly aligned pointer. 

DIAGNOSTICS 

BUGS 

Valloc returns a nuU pointer (0) if there is no available memory or if the arena has been detect· 
ably corrupted by storing outside the bounds of a block. 

Vftee isn't implemented. 
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NAME 
varargs - variable argument list 

SYNOPSIS 
#include <varargs.h> 
fimction(va_alist) 
va_dcl 
va list pvar, 
va:start(pvar); 
f - va_arg(pvar, type); 
va_end (pvar); 

DESCRIPTION 
This set of macros allows portable procedures that accept variable argument lists to be written. 
Routines which have variable argument lists (such as prinrf(J)) that do not use varargs are 
inherently nonportable, since different machines use different argument passing conventions. 

va_alist is used in a function header to declare a variable argument list. 

va_dcl is a declaration for va_alist. Note that there is no semicolon after va_dcl. 

va_list is a type which can be used for the variable pvar, which is used to traverse the list. One 
such variable must always be declared. 

va_start (pvar) is called to initialize pvar to the beginning of the list. 

va_arg (pvar,type) will return the next argument in the list pointed to by pvar. Type is the type 
the argument is expected to be. Different types can be mixed, but it is up to the routine to 
know what type of argument is expected, since it cannot be determined at runtime. 

va_end (pvar) is used to finish up. 

Multiple traversals, each bracketted by va_start .. va_end, are possible. 

EXAMPLE 

BUGS 

#include < varargs.h> 
exec! ( va_alist) 
va dcl 
{ -

va_list ap; 
char •file; 
char •args[lOO]; 
int argno - O; 

va_start(ap); 
file - va_arg(ap, char•); 
while (args(argno++I == va_arg(ap, char•)) . , 
va_end(ap); 
return execv (file, args); 

It is up to the calling routine to det~rmine how many arguments there are, since it is not possi· 
ble to determine this from the stack frame. For example, exec/ passes a 0 to signal the end of 
the list. Print/can tell how many arguments are there by the format. 
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NAME 
intro - introduction to special files 

DESCRIPTION 
This section describes the special files and related driver functions available on the system. In 
this section the SYNOPSIS section gives a sample specification of the related drivers for use in 
a system description to the co'lfig(8) program. The DIAGNOSTICS section lists messages 
which may appear on the console and in the system error log /usr/adm/messages due to errors 
in device operation. 

SEE ALSO 
config(8) 
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NAME 
autoconf - code 

DESCRIPTION 
When UNIX the innards of the machine it is 

''"'""'""" in 
adaptors. 

MASS BUS 

to interrupt, a 
available to the '"'"''"'',.,... 

of 

out what it 

and MASSBUS 

space is com~ 
wm be silently 

the console and the will not 
j.JiaJlU•~·"' to cause the device to be attached 

for devices. 

A system may be built which its root device at boot time as the available 
device disks are better than SMD disks are better than RK07's; the dev~ 
ice must be drive 0 to be such a is booted with the RB ASKNAME 

(see then the name the root device is read the console terminal 
device may be used. 

SEE ALSO 
config(8} 

DIAGNOSTICS 
cpu type %d not ""'""''"'"'"'at 
this 

at tr%d A 
will call it mba%d. 

%d mba's not 
declared in the machine ~~ ...... ~-· 

uba%d at tr°1od A 
call it 

dr32 unsupported Cat tr %d). A 
not have a driver. 

a cpu which it doesn't for at least 

slot UNIX 

MASSBUS were the machine than were 
the excess MASSBUS Ml'~"''"'!"" will not be accessible. 

slot lJNIX will 

for which UNIX 

mcr0/od at tr°/od. A memory comroller was in NEXUS slot UNIX 
wm can it 

5 mcr's 

mpm unsupported (at tro/11d). 
not know how to it 

%s%d at mba%d drive %d A 
%s%d will look like "hpO", for 
from unit on the drive or in the 

%s%d at %s%d slave %d. 
O" or "muO at mtO slave O", where 

4th Berkeley Distribution 

4 memory controllers per cpu. 

''"""""'~'" in the sense that UNIX does 

on the MASSBUS; disks 
drive number comes 

see below). 

look "tuO at htO slave 
or muO is the name for the tape device and or mtO 
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BUGS 

is the name for the formatter. A tape slave was found on the tape formatter at the indicated 
drive number (on the front of the tape drive). UNIX will call the device, e.g., tuO or muO. 

%s0/ed at uba%d csr %0 vec %0 ipl %x. The device %s%d, e.g. dzO was found on uba%d at 
control-status register address %0 and with device vector %0. The device interrupted at priority 
level O/ox. 

%s%d at uba%d csr %0 zero vector. The device did not present a valid interrupt vector, rather 
presented 0 (a passive release condition) to the adapter. 

o/oso/od at uba%d csr o/oo didn't interrupt The device did not interrupt, likely because it is bro
ken, hung, or not the kind of device it is advertised to be. 

0/os%d at %s%d slave %d. (For UNIBUS devices). Which would look like "upO at scO slave 
O", where upO is the name of a disk drive and scO is the name of the controller. Analogous to 
MASSBUS case. 

Should write attach(8) and system call it needs to work. 

\ 
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NAME 
bk - line discipline for machine-machine communication 

SYNOPSIS 
pseudo-device bk 

DESCRIPTION 
This line discipline provides a replacement for the old and new tty drivers described in tty(4) 
when high speed output to and especially input from another machine is to be transmitted over 
a asynchronous communications line. The discipline was designed for use by the Berkeley net
work ner(l). It may be suitable for uploading of data from microprocessors into the system. If 
you are going to send data over asynchronous communications lines at high speed into the sys
tem, you must use this discipline, as the system otherwise may detect high input data rates on 
terminal lines and disables the lines; in any case the processing of such data when normal ter
minal mechanisms are involved saturates the system. 

The line discipline is enabled by a sequence: 

#include< sgtty.h> 
int ldisc - NETLDISC, fildes; ..• 
ioctHftldes, TIOCSETD, &ldisd; 

A typical application program then reads a sequence of lines from the terminal port, checking 
header and sequencing information on each line and acknowledging receipt of each line to the 
sender, who then transmits another line of data. Typically several hundred bytes of data and a 
smaller amount of control information will be received on each handshake. 

The old standard teletype discipline can be restored by doing: 

ldisc • OTTYDISC; 
ioctHfildes, TIOCSETD, &ldisd; 

While in networked mode, normal teletype output functions take place. Thus, if an 8 bit out
put data path i~ desired, it is necessary to prepare the output line by putting it into RAW mode 
using ioct/(2). This must be done before changing the discipline with TIOCSETD, as most 
ioct/(2) calls are disabled while in network line-discipline mode. 

When in network mode, input processing is very limited to reduce overhead. Currently the 
input path is only 7 bits wide, with newline the only recognized character, terminating an input 
record. Each input record must be read and acknowledged before the next input is read as the 
system refuses to accept any new data when there is a record in the buffer. The buffer is lim
ited in length, but the system guarantees to always be willing to accept input resulting in 512 
data characters and then the terminating newline. 

User level programs should provide sequencing and checksums on the information to guarantee 
accurate data transfer. 

SEE ALSO 
tty(4) 

DIAGNOSTICS 
None. 

BUGS 
The Purdue uploading line discipline, which provides 8 bits and uses timeout's to terminate 
uploading should be incorporated into the standard system, as it is much more suitable for 
microprocessor connections. 

Inclusion of this line discipline causes the system to use the input silos on dz's and dh's. This 
causes problems with some terminals, which require ~SrQ handshaking to operate but have 
inadequate buffering to tolerate even a small number of characters transmitted after they send a 
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AS. In particular this problem existed on early VTlOO's (where, however, an ECO exists to fix 
this problem.) 
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NAME 
cons - V AX-11 console interface 

DESCRIPTION 

FILES 

The console is available ~o the processor through the console registers. It acts like a normal 
terminal, except that when the local functions are not disabled, control-? puts the console in lo
cal console mode (where the prompt is .. > > > "). The operation of the console in this mode 
varies slightly per-processor. 

On an 111780 you can return to the conversational mode using the command "se t p" if the 
processor is still running or "continue" if it is halted. The latter command may be abbreviated 
"c". If you hit the break key on the console, then the console wm go into ODT (console de-
bugger mode). Hit a "P" (upper-case letter p) to get out this mode. 

On an 1117.50 the processor is halted whenever the console is not in conversational mode, and 
typing "C" returns to conversational mode. When in console mode on an 111750 which has a 
remote diagnosis module, a ·o will put you in remote diagnosis mode, where the prompt will 
be "RDM>". The command "ret" wiU return from remote diagnosis mode to local console 
mode. 

With the above proviso's the console works like any other UNIX terminal. 

I dev I console 

SEE ALSO 
tty(4), reboot(8) 
VAX Hardware Handbook 

DIAGNOSTICS 
None. 
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NAME 
ct - phototypesetter interface 

SYNOPSIS 
device ctO at ubaO csr 0167i60 vector ctintr 

D ESCR.IPTI 0 N 

CT (4) 

This provides the interf act to a Graphic Systems Cl AJT phototypesetter. Bytes written on the 
file specify font, size, and other control information as well as the characters to be flashed. The 
coding will not be described here. 

Only one process may have this file open at a time. It is write-only. 

FILES 
/dev/cat 

SEE ALSO 
troff(l) 
Phototypesetter interface specification 

DIAGNOSTICS 
None. 
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NAME 
dh, dm - DH-11/DM-11 communications multiplexer 

SYNOPSIS 
device dhO at ubaO csr 0160020 vector dhrint dhxint 
device dmO at ubaO csr 0170500 vector dmintr 

DESCRIPTION 

FILES 

A dh-11 provides 16 communication lines; dm-11 's may be optionally paired with dh-ll 's to 
provide modem control for the lines. 

Each line attached to the DH-11 communications multiplexer behaves as described in tty(4). 
Input and output for each line may independently be set to run at any of 16 speeds; see tty(4) 
for the encoding. 

Bit i of flags may be specified for a dh to say that a line is not properly connected, and that the 
line should be treated as hard-wired with carrier always present. Thus specifying "flags 
Ox0004" in the specification of dhO would cause line ttyh2 to be treated in this way. 

If the Berknet line driver bk(4) is included in the system, then the dh driver will use its input 
silos and poll for input at each clock tick (norrnaJly l/SO'th or l/60'th of a second) rather than 
taking an interrupt on each input character. 

/dev/tty(hi] [0-9a-f] 
/dev/ttyd[0-9a-f] 

SEE ALSO 
tty(4) 

DIAGNOSTICS 
dM'od: NXM No response from UNIBUS on a dma transfer within a timeout period. This is 
often followed by a UNIBUS adapter error. This occurs most frequently when the UNIBUS is 
heavily loaded and when devices which hog the bus (such as rk07's) are present. It is not seri~ 
ous. 

dhl/ed'! silo overflow. The 64 character input silo overflowed before it could be serviced. This 
can happen if a hard error occurs when the CPU is running with elevated priority, as the system 
will then print a message on the console with interrupts disabled. If the Berknet netO) is run
ning on a dh line at high speed (e.g. 9600 baud), there is only I/15th of a second of buffering 
capacity in the silo, and overrun is possible. This may cause a few input characters to be Jost to 
users and a network packet is likely to be corrupted, but the network will recover. It is not 
serious. 
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NAME 
dn - dn-11 automatic calling unit interface 

SYNOPSIS 
device dnO at ubaO csr 0175200 vector dnintr 

DESCRIPTION 

FILES 

A dn-11 is a controller for an automatic calling unit (ACU). With a dn-11, a call unit, and a 
modem a computer may dial a telephone number and establish a data link. Hardware support
ing this interface includes the DEC DNl 1 and Able Quadracall controllers working with either 
Bell 801 or Racal/Vadic 801 or 811 call units. 

A dn-11 interface can control as many as four call units. In normal operation a data link is 
established by opening the file associated with a call unit, sending the desired phone number in 
a single write(2) operation, then opening the terminal line attached to the appropriate outgoing 
modem. If the phone call was successful and the remote host presented a carrier signal, the 
open on the terminal line should be successful. At this point the call unit should be closed and 
a link has been established. This sequence is normally performed for the user by one of cu(l), 
uucp(l), or dnd(8). 

Each controller/call unit pair has different programming characteristics which impact the pro
grammer; the dn-11 interface presents a raw interface rather than imbed local dependencies in 
the device driver. For example, the Racal/Vadic 811 call unit is multiplexed, providing the 
user with the ability to place phones calls on as many as 64 separate phone lines from a single 
interface. This multiplexing is carried out based on the first two digits of the phone number 
presented by the user (the first digit selects the modem's rack and modem type, while the 
second digit selects the specific modem in the rack). 

The legal dn-11 dial codes are: 0-9, • (: is a synonym), # (; is a synonym), - (w is a 
synonym), and - . A phone number may optionally be terminated with a < or e. Phone 
numbers may be no more than 40 characters long. 

By convention /dev/cu[al]O are connected to a 300 baud interface, while /dev/cu[al]l provides 
a 1200 baud interface. 

/dev/cua[0-9] ACU interfaces 
/dev/cuH0-9] associated outgoing terminal line 

SEE ALSO 
rv(4) 
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NAME 
drum - paging device 

DESCRIPTION 

FILES 

BUGS 

This file refers to the paging device in use by the system. This may actually be a subdevice of 
one of the disk drivers, but in a system with paging interleaved across multiple disk drives it 
provides an indirect driver for the multiple drives. 

/dev/drum 

Reads from the drum are not allowed across the interleaving boundaries. Since these only 
occur every .SMbytes or so, and since the system never allocates blocks across the boundary, 
this is usually not a problem. 
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NAME 
dz - DZ-11 communications multiplexer 

SYNOPSIS 
device dzO at ubaO csr 0160100 vector dzrint dzxint 

DESCRIPTION 

FILES 

A dz-11 provides 8 communication lines with partial modem control, adequate for UNIX dialup 
use. Each line attached to the DZ-11 communications multiplexer behaves as described in 
try(4) and may be set to run at any of 16 speeds; see uy(4) for the encoding. 

Bit i of flags may be specified for a dz to say that a line is not properly connected, and that the 
line should be treated as hard-wired with carrier always present. Thus specifying "flags Ox04 .. 
in the specification of dzO would cause line tty02 to be treated in this way. 

The dz driver normally uses its input silos and polls for input at each clock tick (l/60'th of a 
second) rather than taking an interrupt on each input character. 

/dev/tty[0-9H0-9] 
I dev/ttyd [0-9a-fJ dial ups 

SEE ALSO -
tty (4) 

DIAGNOSTICS 
tb:o/od: sUo overflow. The 64 character input silo overflowed before it could be serviced. This 
can happen if a hard error occurs when the CPU is running with elevated priority, as the system 
will then print a message on the console with interrupts disabled. If the Berknet nerO) is run
ning on a dz line at high speed (e.g. 9600 baud), there is only 1/1 Sth of a second of buffering 
capacity in the silo, and overrun is possible. This may cause a few input characters to be lost to 
users and a network packet is likely to be corrupted, but the network will recover. It is not 
serious. 
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NAME 
fl - floppy interface 

DESCRIPTION 

FILES 

This is a simple interface to the D.E.C. RXOl floppy disk unit, which is part of the console 
LSl-11 subsytem for VAX-l 1/780's. Access is given to the entire floppy consisting of 77 tracks 
of 26 sectors of 128 bytes. 

All i/o is raw; the seek addresses in raw transfers should be a multiple of 128 bytes and a mul
tiple of 128 bytes should be transferred, as in other "raw" disk interfaces. 

/dev/floppy 

SEE ALSO 
arff(8) 

DIAGNOSTICS 
None. 

BUGS 
Multiple console floppies are not supported. 

If a write is given with a count not a multiple of 128 bytes then the trailing portion of the last 
sector will be zeroed. 
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NAME 
b.k - RK.6-l 1/RK06 and RK07 moving head disk 

SYNOPSIS 
controller hkO at uba? csr 0177440 vector rkintr 
disk rkO at b.kO drive 0 
disk rkl at hkO drive 1 

DESCRIPTION 

FILES 

Files with minor device numbers 0 through 7 ref er to various portions of drive O~ minor dev
ices 8 through 15 refer to drive 1, etc. The standard device names begin with "hk" followed 
by the drive number and then a letter a-h for partitions 0-7 respectively. The character ? stands 
here for a drive number in the range 0-7. 

The origin and size of the pseudo-disks on each drive are as follows: 

RK07 partitions: 
disk 
bk?a 
b.k?b 
hk?c 
hk?g 

RK06 partitions 
disk 
hk?a 
hk?b 
hk?c 

start 
0 
15906 
0 
26004 

start 
0 
15906 
0 

length 
15884 
10032 
53790 
27786 

length 
15884 
11154 
27126 

cyl 
0-240 
241-392 
0-814 
393-813 

cyl 
0-240 
241-409 
0-410 

On a dual RK-07 system partition hk?a is used for the root for one drive and partition hk?g for 
the /usr file system. If large jobs are to be run using hk?b on both drives as swap area provides 
a lOMbyte paging area. Otherwise partition hk?c on the other drive is used as a single large file 
system. 

The block files access the disk via the system's normal buffering mechanism and may be read 
and written without regard to physical disk records. There is.also a 'raw' interface which pro
vides for direct transmission between the disk and the user's read or write buffer. A single read 
or write call results in exactly one 1/0 operation and therefore raw 1/0 is considerably more 
efficient when many words are transmitted. The names of the raw files conventionally begin 
with an extra 'r.' 

In raw 1/0 counts should be a multiple of 512 bytes (a disk sector). Likewise seek calls should 
specify a multiple of 512 bytes. 

/dev/hk[0-7](a-hl 
/dev/rhk[0-7] [a-h] 

block files 
raw files 

SEE ALSO 
hp(4), up(4) 

DIAGNOSTICS 
rk"9d'!.c: bard error sn'lod cs2 • "9b ds -'!tb er• 'Ith. An unrecoverable error occured during 
transfer of the specified sector of the specified disk partition. The contents of the cs2, ds and 
er registers are printed in octal and symbolically with bits decoded. The error was either unre
coverable, or a large number of retry attempts (including offset positioning and drive recalibra
tion) could not recover the error. 
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UNIX Programmer's Manual HK\4) 

rk%d: write locked. The write was set on the drive when a write was 
The write operation is not re:coverabl~. 

rk%d: not ready. The drive was spun down or off line when it was accessed. The i/o operation 
is not recoverable. 

rk%d: no« ready foame b~ckD. 
being not ready (which takes a 
no further errors occur. 

rk%d%c: soft ea: error occurred on the 

the message about 
is recovered if 

specified disk partition. a times a week. If it more fre-
quently than this the sectors where the errors are occuring should be checked to see if certain 
cylinders on the pack, spots on the the drive or heads arc '"""'""""'' 

bk'o/ed: lost intern.1pt A timer no 
period while an operation was indicates a hardware or 
There is currently a with down drives are being 
accessed which causes error to occur. error causes a reset, and retry the 
pending operations. If I.he controller continues to lose interrupts. this error wm recur a few 
seconds later. 

In raw I/O rl!!ad and truncate: to block and write scrib· 
bles on the tail of blocks. in programs that are 
read, write and deal in 51 

DEC-standard error logging ""'"'"'''"' be supported.. 

A program to analyze the logged error information in its present reduced form) is 
needed. 

The partition tables for the file systems should be read each pack, as they are never quite 
what any single installation would this would make packs more portable. 
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NAME 
hp - RP06, RM03, RM05, RM80, RP07 MASSBUS moving-head disk 

SYNOPSIS 
disk hpO at mbaO drive 0 

DESCRIPTION 
Files with minor device numbers 0 through 7 ref er to various portions of drive O~ minor dev
ices 8 through 15 refer to drive 1. etc. The standard device names begin with .. hp" followed 
by the drive number and then a letter a-h for partitions 0-7 respectively. The character ? stands 
here for a drive number in the range O· 7. 

The origin and size of the pseudo-disks on each drive are as follows: 

RP06 partitions 
disk start length cyls 
hp?a 0 15884 0-37 
hp?b 15884 33440 38-117 
hp?c 0 340670 0-814 
hp?g 49324 291280 118-814 

RM03 partitions 
disk start length cyls 
hp?a 0 15884 0-99 
hp?b 16000 33440 100-309 
hp?c 0 131680 0-822 
hp?g 49600 81984 310-822 

RM05 partitions 
disk Start length cyls 
hp?a 0 15884 0-26 
hp?b 16416 33440 27-81 
hp?c 0 500384 0-822 
hp?d 341696 15884 562-588 
hp?e 358112 55936 589-680 
hp?f 414048 86240 681-822 
hp?g 341696 158592 562-822 
hp?h 49856 291346 82-561 

RM80 partitions 
disk start length cyls 
hp?a 0 15884 0-36 
hp?b 16058 33440 37-114 
hp?c 0 242606 0-558 
hp?a 49910 82080 115-304 
hp?h 132370 110143 305-558 

RP07 partitions 
disk start length cyls 
hp?a 0 15884 0-9 
hp?b 16000 64000 10-49 
hp?c 0 1008000 0-629 
hp?d 528000 15884 330-339 
hp?e 544000 258000 340.499 
hp?f 800000 207850 500-629 
hp?a 528000 479850 330-629 
hp?h 80000 448000 S0-329 
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FILES 

h is unwise for au 
addresses and protection becomes a 
root file system, the 
in& Cit maps the entire 
pack. On rm80's, rmOS's and 
cylinders. 

HP(4) 

matter. partition is 
area, and the hp ?c copy. 

and rm03's the hp?g partition maps the rest of the 
both and are used to map the remaining 

The block files access the disk via the system's normal buffering mechanism and may be read 
and written without regard to disk records. is also a 'raw' interface which pro
vides for direct transmission between the and the user's read or write buffer. A single read 
or write call results exactly one operation and therefore raw is considerably more 
efficient when many words are transmitted. The names of the raw files conventionally begin 
W'ith an extra 'r.' 

In raw UO counts should be a 
specify a multiple of 512 bytes. 

I dev /hp l0-7] ia-hl 
/devlrhp[0.1} [a-h] 

block files 
raw files 

512 sector}. seek calls should 

SEE ALSO 
hk(4), up(4) 

DIAGNOSTICS 

BUGS 

bp%d%c: h:ud emn ""''.ilib erl "'"lli/•b er2• An 1.mrecoverab!e error dur· 
ing transfer of the sector the disk partition. MASSBUS status register 
is printed in hexadecimal and with error bits decoded if any error bits other than MBEXC 
and DT ABT are set. In any case the contents the two error registers are al.so printed in octal 
and symbolically with bits decoded. (Note th.at er2 is what old rp06 manuals would call er3; the 
terminology is that of the rm error was either unrecoverable, or a large number of 
retry attempts Gnch1ding offset and drive recalibration) could not recover the error. 

bpo/od: write locked. The protect was ~t on the drive when a write was attempted. 
The write operation is not recoverable. 

bp~d: not rtady. The drive was spun down or otf when it was accessed. The i/o opera-
tion is not recoverable. 

bpllf.dt/ec: soft ecc sn%d. A recoverable error occurred on the 
specified disk partition. This normally a few times a week. If it more fre-
quently than this the: sectors where the errors are should be checked w see if certain 
cylinders on the pack, on the the or heads are 

In raw l/O N!ad and wrize(2} truncate file offsets to 2-byte block and write scrib-
bles on the tail of incomplete blocks. in programs that are 
read, write and lseek{2) should always deal in multiples. 

DEC-standard error logging should be 

Bad block forwarding is not yet supported on 

A program to analyze the logged error 
needed. 

(even in its present reduced form) is 

The partition tables for the ·file systems be read off of each pack, as they are never quite 
wbat any single instaliation would pref er, and this would make packs more portable. 
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NAME 
ht - TM-03/TE-16,TU-45,TU-77 MASSBUS magtape interface 

SYNOPSIS 
formatter htO at mba? drive ? 
tape tuO at htO slave 0 

DESCRIPTION 
The tm-03/transport combination provides a standard tape drive interface as described in mt(4). 
All drives provide both 800 and 1600 bpi; the TE-16 runs at 45 ips, the TU-45 at 75 ips, while 
the TU-77 runs at 125 ips and autoloads tapes. 

SEE ALSO 
mtO), tar(l), tp(l), mtop(4), mt(4), tm(4), ts(4) 

DIAGNOSTICS 

BUGS 

tu%d: no write ring. An attempt was made to write on the tape drive when no write ring was 
present; this message is written on the terminal of the user who tried to access the tape. 

tu%d: not online. An attempt was made to access the tape while it was offiine; this message is 
written on the terminal of the user who tried to access the tape. 

tu%d: can't switch density in mid-tape. An attempt was made to write on a tape at a different 
density than is already recorded on the tape. This message is written on the terminal of the 
user who tried to switch the density. 

tu%d: bard error bno/od mbsr-%b er=o/ob ds=%b. A tape error occurred at block brr, the ht 
error register and drive status register are printed in octal with the bits symbolically decoded. 
Any error is fatal on non-raw tape; when possible the driver will have retried the operation 
which failed several times before reporting the error. 

If any non-data error is encountered on non-raw tape, it refuses to do anything more until 
closed. 

The system should remember which controlling terminal has the tape drive open and write 
error messages to that terminal rather than on the console. 
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NAME 
Ip - line printer 

SYNOPSIS 
device lpO at ubaO csr 0177514 vector lpintr 

DESCRIPTION 

fl LES 

Lp provides the interface to any the standard DEC line printers. When it is opened or 
closed, a suitable number of page ejects is generated. Bytes written are 

The unit number of the printer is specified by the minor device after removing the low 3 bits, 
which act as per-device parameters. Currently only the lowest of the low three bits is inter
preted: if it is set, the device is treated as having a 64-character set, rather than a full 96-
character set. In the resulting half-ASCII mode, lower case letters are turned into upper case 
and certain characters are escaped according to the following table: 

( 
) 

+ 

The driver correctly interprets carriage retums, backspaces, 
than 132 characters are truncated (This is a parameter in the 

and form feeds. Lines longer 

/dev/lp 

SEE ALSO 
lprO) 

DIAGNOSTICS 
None. 

BUGS 
Although the driver supports multiple printers this has never been tried. In any case user-level 
software support for multiple printers is not available. 
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NAME 
mail - pseudo-device for mail notification 

DESCRIPTION 
The file /dev/mail is a multiplexor file maintained by the mail notification daemon. When a 
piece of mail is delivered the mail delivery process writes information on this file and the mail 
notification daemon /etc/comsat notifies a user of the arrival of the mail if the user desires to 
be notified. 

SEE ALSO 
bift'(l) 

FILES 
/dev/mail 

BUGS 
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NAME 
mem, kmem - main memory 

DESCRIPTION 

FILES 

BUGS 

Mem is a special file that is an image the main memory of the computer. It may be used, for 
example, to examine (and even to patch) the system. 

Byte addresses in mem are interpreted as physical memory addresses. References to non
existent locations cause errors to be returned. 

Examining and patching device registers is likely to lead to unexpected results when read-only 
or write-only bits are present. 

The file kmem is the same as mem except that kernel virtual memory rather than physical 
memory is accessed. 

On PD Pl l's, the IJO page begins al. location of kmem and per-process data for the 
current process begins at 0140000. VAX 111780 the I/O space begins at physical address 
20000000(16); on an 11/750 110 space addresses are of the form fxxxxx(l ; on ail VAX'en 
per-process data for the current process is at virtual 6). 

/dev/mem, /dev/kmem 

On PDPl 1 's and VAX's, memory files are accessed one byte at a time, an inappropiate method 
for some device registers. 
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NAME 
mt - TM-78/TU-78 MASSBUS magtape interface 

SYNOPSIS 
formatter mtO at mba? drive ? 
tape muO at mtO slave 0 

DESCRIPTION 
The tm-78/transport combination provides a standard tape drive interface as described in 
mtop(4). The TU78 provides both 1600 and 6250 bpi, runs at 125 ips, and autoloads tapes. 

SEE ALSO 
mtO), tar(l), tp(l), mtop(4), ht(4), tm(4), ts(4) 

DIAGNOSTICS 

BUGS 

mu%d: no write ring. An attempt was made to write on the tape drive when no write ring was 
present; this message is written on the terminal of the user who tried to access the tape. 

mu%d: not online. An attempt was made to access the tape while it was offiine; this message is 
written on the terminal of the user who tried to access the tape. 

mu%d: can't switch density in mid-tape. An attempt was made to write on a tape at a 
different density than is already recorded on the tape. This message is written on the terminal 
o.f the user who tried to switch the density. 

mu9/i.1d: hard error bn%d mbsr- 0/ob er-%0 ds-0/ob. A tape error occurred at block brr, the mt 
error register and drive status register are printed in octal with the drive status bits symbolically 
decoded. Any error is fatal on non-raw tape; when possible the driver will have retried the 
operation which failed several times before reporting the error. 

mu%d: blank tape. An attempt was made to read or space a blank tape. 

If any non-data error is encountered on non-raw tape, it refuses to do anything more until 
closed. 

The system should remember which controlling terminal has the tape drive open and write 
error messages to that terminal rather than on the console. 
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FILES 

short mt_dsreg; 
short mt_erreg; 

I• end device-dependent registers •/ 

I• "drive status" register•/ 
I• "error" register•/ 

short mt_resid; /• residual count •/ 
I• the following two are not yet implemented •/ 

daddr_t mt_fileno; /• file number of current position •/ 
daddr_t mt_blkno; /•block number of current position•/ 

I• end not yet implemented •/ 
} ; 

/• 
• Constants for mt type byte 
•I -

#define MT ISTS 01 
#define MT-ISHT 02 
#define MT-ISTM 03 
#define MT ISMT 04 
#define MT_ISUT 05 

Each read or write call reads or writes the next record on the tape. In the write case the record 
has the same length as the buff er given. During a read, the record size is passed back as the 
number of bytes read, provided it is no greater than the buff er size; if the record is long, an 
error is indicated. In raw tape I/O seeks are ignored. A zero byte count is returned when a 
tape mark is read, but another read will fetch the first record of the new tape file. 

/dev/mt?, /dev/rmt? 

SEE ALSO 
mtO), tarO), tp(l), ht(4), mt(4), tm(4), ts(4) 

BUGS 
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NAME 
- summary 

USAGE 
suy Dlt!W 

suy new c:rt 

DESCIUP1.ION 
is a summary 

ny(4). new driver is 
control. 

(4) 

terminal in 
additional fo:nctionalicy 

und11:r 1 umea-
moved to the is the behavior when 

new crt'\ to have the the characters say "suy new crt 
' to nave the ch.ara.cters or say new en 

the command should be erased 

Other termirial modes are 

a ri::tum or a 

characters echo as 

bad;wards between a '\' and an 'r character. 

1) details. 

} ) erases the last 

as"?. 

any character so that may be entered without its special 
with the old tty driver the character '\' prevents the special 

the character and iine erase much as ·v does. 

core 
to stop runaway processes. 
mand loop~ the most 

may be swo~:a 
resumed the 
character 

See 
SEE ALSO 

4th Berkeley 

used. 

) , newcsh 0 ), 

and resumed when a character is type. 
is type, more or 

it a r'lllT"TI 1"11' 
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com~ 
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the shell, i.e. the 

when read rather then when 
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command. The 

it is much less fre-

the new terminal driver. 
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NA.ME 
null - data sink 

DESCRIPTION 
Data written on a null special file is discarded. 

Reads from a null special file always return 0 bytes. 

nLES 
/dev/null 
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NAME 
ra -

SYNOPSIS 
controller 
disk raO at 

DESCRIPTION 

disk controller and drives 

at uba? csr 01 
drive 0 

vector udintr 

disk controih~r for the UNIBUS. It 
disk drive. 

here 

RASO 124M drive 

ra 
ra?b 

the range 

are as 

access the disk via the norm.al 

FILES 

and written without to records. 
vides for direct transmission between the disk and the 
or write call results one and 

when many words are transmitted. 
with an extra 'r.' 

2 

SEE AI.SO 
hk (4), up(4) 

DIAGNOSTICS 

(4) 

the 124MB 

drive O; minor dev~ 
with 

The character ? 

since there is overlap 
is normally used 

seek calls should 

of 
are printed 

In the second 
error was or a large number of 

.. ~ ... .,,.,, and drive recalibration) could not recover the error. 
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BUGS 

UNIX Programmer's Manual RA(4) 

ra%d1%c: hard error sn%d OFFLINE. The drive was spun down or off line when it was 
accessed. The i/o operation is not recoverable. 

uda%d: random interrupt ignored The UDA received an interrupt before it was initialized. 

uda%d: fatal error (%0). A fatal error was noticed in the UDA interrupt routine. The con
tents of udasa are printed. The controller will be reinitialized. 

uda%d: lsoftihardl error, controller error, event 0%o. 
uda%d: lsoft!tumU error, host memory access error, event 0%o, addr 0%o. 
uda%d: lsoftlhardl error, disk transfer error, unit %d, grp %d, cyl %d, sec %d, trk %d, lbn %d, 
retry %d, level %d 
uda%d: lsoftlhardl error, SDI error, unit %d, event 0%o, cyl %d. 
uda0/od: !softlh~mU error, smaU disk error, unit %d, event 0%o, cyl %d 
uda%d: lsoftlhardl error, unknown error, unit %d, format 0%o, event 0%o. 
See the driver and the UDA and MSCP manuals. 

In raw I/O read and write(2) truncate file offsets to 512-byte block boundaries, and write scrib
bles on the tail of incomplete blocks. Thus, in programs that are likely to access raw devices, 
read, write and lseek(2) should always deal in 512-byte multiples. 

A program to analyze the logged error information (even in its present reduced form) is 
n'eeded. Error messages should be more consistent. 

The partition tables for the file systems should be read off of each pack, as they are never quite 
what any single installation would prefer, and this would make packs more portable. 

Dumps to the swap area on system crashes are not implemented. 

Booting via block zero is not (and will not be) supported. The "boot" program must be loaded 
from the console storage device. 

Although the device supports unit numbers up to 255, the driver only supports unit numbers 
up to 7. 
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NAME 
rv - Racal/Vadic ACU interface 

DESCRIPTION 

FILES 

The racal/vadic ACU interface is provided by the files /dev/cua[Ol] which is a multiplexed file, 
and by the daemon dndwhich monitors the file, simulating a standard ON dialer. To place an 
outgoing call one forks a sub-process trying to open /devlcul? and then opens the corresponding 
fi.Je /dev/cua? file and writes a number on it. The daemon translates the call to proper format 
for the Racal/Vadic interface, and monitors the progress of the call recording accounting infor
mation for later use. 

The codes for the phone numbers are the same as in the ON interface: 

0-9 dial 0-9 
dial• 
dial# 
delay for second dial tone 

< end-of-number 

The entire telephone number must be presented in a single write system call. 

It is require that an end-of-number code be given. 

/dev/cuaO virtual dialer for 300 baud dialout 
/dcv/cual virtual dialer for 1200 baud dialout 
/dev/culO the terminal which is connected to the 300 baud dialout 
/dev/cull the terminal which is connected to the 1200 baud dialout 
/usr/adm/dnacct Accounting records for sucessfully completed calls. 

SEE ALSO 

BUGS 

cu(l), uucp(l) 

Locking problems. 

The multiplexor seems to have rare-case bugs which occasinally crash the system taking trap 
type 9's, usually in the sdata system routine. 

7th Edition 
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NAME 
tm - TM-11/TE-10 magtape interface 

SYNOPSIS 
controller tmO at uba? csr 0172520 vector tmintr 
tape at tmO drive 0 

DESCRIPTION 
tm-11/te-10 combination provides a standard tape drive interface as described in mt(4). 

Hardware implementing this on the VAX is typified by the Emulex TC-11 controller operating 
with a Kennedy model 9300 tape transport, providing 800 and 1600 bpi operation at 125 ips. 

SEE ALSO 
mtO), tar , tp(l), ht(4), mt(4), ts(4) 

DIAGNOSTICS 

BUGS 

te%d: no write ring. An attempt was made to write on the tape drive when no write ring was 
present; th.is message is w·ritten on the terminal of the user who tried to access the tape. 

not 
written on 

An attempt was made to access the tape while it was offiine~ this message is 
terminal of the user who tried to access the tape. 

te%d: can't switch in mid-tape. An attempt was made to write on a tape at a different 
than is already recorded on the tape. This message is written on the terminal of the 

tried to the density. 

error bn%d er-%b. A tape error occurred at block bn, the tm error register is 
in octal with the bits symbolically decoded. Any error is fatal on non-raw tape; when 

driver will have retried the which failed several times before reporting 
the error. 

A tape operation did not complete within a reasonable time, most likely 
because the was taken off-line during rewind or lost vacuum. The controller should, but 
does give an interrupt in these cases. The device will be made available again after this 
message, but any current ope.n reference to the device will return an error as the operation in 
progress aborts. 

If any non-data error is encountered on non-raw tape, it refuses to do anything more until 
closed.. 

'""""'''" should remember which controlling terminal has the tape drive open and write 
error messages to that terminal rather than on. the console. 
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NAME 
ts - TS-11 magtape interface 

SYNOPSIS 
controller zsO at uba? csr 0172520 vector tsintr 
tape tsO at zsO drive 0 

DESCRIPTION 
The ts-11 combination provides a standard tape drive interface as described in mt(4). The ts-11 
operates only at 1600 bpi, and only one transport is possible per controller. 

SEE ALSO 
mtO), tarO), tp{l), ht(4), mt(4), tm(4) 

DIAGNOSTICS 

BUGS 

tso/od: no write ring. An attempt was made to write on the tape drive when no write ring was 
present; this message is written on the terminal of the user who tried to access the tape. 

tso/od: not online. An attempt was made to access the tape while it was offiine; this message is 
written on the terminal of the user who tried to access the tape. 

tso/od: hard error bn°/od xsO == 0/ob. A hard error occurred on the tape at block b!T., status register 
0 is printed in octal and symbolically decoded as bits. 

If any non-data error is encountered on non-raw tape, it ref uses to do anything more until 
closed. 

The device lives at the same address as a tm-11 tm(4); as it is very difficult to get this device to 
interrupt, a generic system assumes that a ts is present whenever no tm-11 exists but the csr 
responds and a ts-11 is configured. This does no harm as long as a non-existant ts-11 is not 
accessed. 

The system should remember which controlling terminal has the tape drive open and write 
error messages to that terminal rather than on the console. 
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NAME 
tty - general terminal interface 

DESCIUPTION 
sec;m:i1a des.:ribes both a particular special file 

conversational computing. 
/dev/tty and the terminal drivers used for 

Line dlsdpU111es. 

The 
skm 
old 

line discipfirues for controlling communications lines. In this ver-
the system are three disciplines available: 

Tbe old (standard} terminal driver. This is used when using the standard shell sh( l) 
and compatibility with other standard version 7 UNIX systems. 

new A newer terminal driver, with features for job control~ this must be used when using 
1). ) for a short user-level summary. 

net discipline used for networking and loading data into the system over communi· 
h allows high speed input at very low overhead, and is described in 

is accomplished with the TlOCSETD ioctl: 

ioctHtUedes. TlOCSETD, &!disc); 

for the standard tty NTIYDISC for the new driver and 
standard (currently old) tty driver is discipline 0 

current line discipline can be obtained with the TIOCGETD ioctl. Pending 
when line discipline is ... u.u•~•i;;u 

communications ports can use any of the available line dis-
hardware is The remainder of this section discusses the 

is opened, it causes the process t0 wait until a connection is established. 
user programs seldom open these files; they are opened by init(8) and become a 

user's standard and output 

If a process which has no control terminal opens a terminal file, then that terminal file becomes 
the control that process. The control terminal is thereafter inherited by a child 
process , even if the control terminal is closed. 

groups. 

in each process. a synonym for a control term.in.al associated with that pro
programs that wish to be sure of writing messages on the terminal no 

has been It can also be used for programs that demand a file 
output is it is tiresome to find out which terminal is 

-~M·•·""··"' more completely in jobs(3). command processors such u cshO) can arbitrate the 
between in a process group and associating 

or examined 
pgrp. 

processes which are not 

A terminals associated process group may be set using the 

rather than TIOCSPG RP, returning the current process group 
driver aids in arbitration by restricting access to the terminal by 

current process group~ see access C1>otrol below. 
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literally by preceding them with '\ '; in the old teletype driver both the '\' and the character 
entered lit.eraily will appear on the screen~ in the new the '\' will normally disappear. 

drivers normally treat either a carriage return or a newline. character as terminating an 
input replacing the return with a newline and echoing a return and a line feed. If the 
CRMOD bit is cleared in the local mode word then the processing for carriage return is dis
abled, and it is simply echoed as a return, and does not terminate cooked mode input. 

new driver there is a literal-next character MV which can be typed in both cooked and 
mode any character to prevent its special meaning. This is to be preferred 

to the use of '\' erase and kill characters, but '\' is fat least temporarily) retained with 
its old function in the new driver for historical reasons. 

The new terminal driver also provides two other editing characters in normal mode. The 
word-erase character, normally ~w, erases the preceding word, but not any spaces before it. 
For the purposes of aw, a word is defined as a sequence of non-blank characters, with tabs 
counted as blanks. the reprint character, normally AR, retypes the pending input begin· 

"''"'"'1"'"' occurs in cooked mode if characters which would 
by program output. 

occurs when an erase character is typed; the erase 
is it is echoed followed by a new-line 

the line, because it was a '\ '!.) 

several modes for the echoing of terminal input, con· 

terminal is in use, the LPRTERA bit is normally set in 
are erased are then printed out backwards pre· 

mode. 

Cn terminals. When a at is in use, the bit is normally set in the local mode 
word. terminal driver then echoes the proper number of erase characters when input is 
.. rn'""'''r in the normal ca.~ where the erase character is a ·H this causes the cursor of the termi· 
nal to back up to where it was before the logically erased character was typed. If the input has 
become due to interspersed asynchronous output, the input is amomagically retyped. 

a crt When a at is in use, the LCR TERA bit may be set to 
from screen with a "backspace-space~backspace" sequence when 
sequences are used. A LCRTKIL bit may be set as well, causing the 

kill sequences as well. 

is set in the local state word, then non· 
(for some rather than being echoed 

the new terminal driver on en terminals a.re speed dependent. At 
the l.CRTERA and LCRTKILL processing is painfully slow, so 

at speeds 1200 baud or greater all of 
and the use of the new 

""''""''"'"'iffl! a.re written., they are transmitted to the terminal as soon 
have typing. (Ni noted above, input characters are 

them in the queue as they When a process produces 
than can be it wm be suspended when its output queue 

the queue has down to some threshold the program is 
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resumed. Even parity is normally aenerated on output. The EOT character is not transmitted 
in cooked mode to prevent terminals that respond to it from hangin& up~ programs using raw or 
cbreak mode should be careful. 

The terminal drivers provide necessary processing for cooked and CBREAK mode output 
including delay aeneration for certain special characters and parity generation. Delays are 
available after backspaces ·H. form feeds ·L, carriage returns ·M. tabs ·1 and newlines ·J. The 
driver will also optionally expand tabs into spaces, where the tab stops are assumed to be set 
every eight columns. These functions are controlled by bits in the tty flags word~ see Summary 
below. 

The terminal drivers provide for mapping between upper and lower case on terminals lacking 
lower case, and for other special processin& on deficient terminals. 

Finally, in the new terminal driver, there is a output flush character, normally ·o, which sets 
the LFLUSHO bit in the local mode word, causing subsequent output to be flushed until it is 
cleared by a program or more input is typed. This character has effect in both cooked and 
CBREAK modes and causes pending input to be retyped if there is any pending input. loctls to 
flush the characters in the input and output queues TIOCFLUSH, and to return the number of 
character still in the output queue TIOCOUTQ are also available. · 

Upper case terminals and Hazeltines 

If the LCASE bit is set in the tty flags, then all upper-case letters are mapped into the 
corresponding lower-case letter. The upper-case letter may be generated by preceding it by '\'. 
If the new terminal driver is bein& used, then upper case letters are preceded by a '\ ' when 
output. In addition, the followin& escape sequences can be generated on output and accepted 
on input: 

for I 
use \ · \ ! 

I 
\ ( 

} 
\) 

To deal with Hazeltine terminals. which do not understand that - has been made into an ASCII 
character, the LTILDE bit may be set in the local mode word when using the new terminal 
driver; in this case the character - will be· replaced with the character · on output. 

Flow control. 

There are two characters (the stop character. normally ·s, and the start character, normally ·Q) 
which cause output to be suspended and resumed respectively. Extra stop characters typed 
when output is already stopped have no effect, unless the stan and stop characters are made the 
same. in which case output resumes. 

A bit in the flags word may be set to put the terminal into TANDEM mode. In this mode the 
system produces a stop character (default ·s> when the input queue is in danger of overflowing, 
and a stan character (default ·Q) when the input has drained sufficiently. This mode is useful 
when the terminaJ is actually another machine that obeys the conventions. 

Line control and breaks. 

There are several ioctl calls available to control the state of the terminal line. The TIOCSBRK 
ioctl will set the break bit in the hardware interface causin& a break condition to exist~ this can 
be cleared (usually after a delay with sleep(3)) by TIOCCBRK. Break conditions in the input 
are reflected as a null character in RAW mode or as the interrupt character in cooked or 
CBREAK mode. The TIOCCDTR ioctl will clear the data terminal ready condition; it can be 
set again by TIOCSDTR. 

When the carrier signal from the dataset drops (usually because the user has hun1 up his termi
nal) a SIGHUP hangup signal is sent to the processes in the distin&uished process group of the 
terminal~ this usually causes them to terminate (the SIGHUP can be suppressed by settin& the 
LNOHANG bit in the local state word of the driver.> Access to the terminal by other processes 
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is then normally revoked, so any further reads will fail, and programs that read a terminal and 
test for end~of-file on their input wm terminate appropriately. 

When an ACU it is possible to ask that the phone line be hung up on the la.st close with 
the TIOCHPCL ioctl~ this is normally done on the outgoing line. 

fo~er:rupt duu:acten. 

There are several characters that generate interrupts in cooked and CBREAK mode; all are sent 
the processes in the control group of the terminal, as if a TIOCGPGRP ioctl were done to get 
the process group and then a killpg(2) system call were done, except that these characters also 
flush pending input and output when typed at a (Ii 'la TIOCFLUSH). The characters 
shown here are the defaults; the field names in the structures (given below) are also shown. 
The characters may be changed, although th.is is not often done . 

.. , · (Delete) generates a SIGINTR signaL This is the normal way to stop a process 
which is no interesting, or to regain control in an interactive program. 

"\ a SIGQUIT signal. This is used to cause a program to terminate 
if possible, in the file core in the current directory. 

generates a SIGTSTP signal, which is used to suspend the current pro-

a SIGTSTP as ~z does, but the signal is sent when a 
to read the 6 y, rather than when it is typed. 

the new terminal driver. if a process which is not in the distinguished process 
control terminal attempts to read from that terminal its process group is sent a 

signal, which causes the members of that process group to stop. If, how
process is ignoring or holdins is an orphan its parent has exited and 

the init{8) process, or if it is a process in the middle of process creation 
using vfork(2)), it is instead an end-of-file. Under older UNIX systems these 
processes would typically have had their input reset to /dev/nuH, so this is a compatible 
change. 

When using the new terminal driver with the LTOSTOP bit set in the local modes, a process is 
prohibited from writing on its control terminal if it is not in the distinguished process group for 
that Processes which are holding or ignoring SlGTTOU signals, which are orphans, or 

the middle of a are excepted and allowed to produce output. 

driver, there are 4 different structures 
of these (sguyb) contains that part 

common between version 7 UNIX systems. The 
characters added in version 7. The third is a word of local 

suue to new terminal driver, and the fourth is another sm.1cture of special charac· 
ten added for the new In the future a single structure may be made available to pro-
grams which to access aU information; most programs need not concern themselves 

an state. 

in < sgtry. h> : 

4-35 



TIY(4) UNIX Programmer's Manual ITY(4) 

char s&._klll; 
sbon s1...fla1s; 

}; 
The sg_i.spttd and s.t_ospttd fields describe the input and output speeds of the device according 
to the following table, which corresponds to the DEC DH-11 interface. If other hardware is 
used, impossible speed changes are i&nored. Symbolic values in the table are as defined in 
< sgrry.h>. 

BO 0 
850 1 
875 2 
8110 3 
8134 4 
8150 5 
8200 6 
8300 7 
8600 8 
81200 9 
81800 10 
82400 11 
84800 12 
89600 13 
EXTA 14 
EXTB 15 

(hang up dataphone) 
SO baud 
15 baud 
110 baud 
134.5 baud 
150 baud 
200 baud 
300 baud 
600 baud 
1200 baud 
1800 baud 
2400 baud 
4800 baud 
9600 baud 
External A 
External B 

In the current configuration. only 110, 150, 300 and 1200 baud are really supponed on dial-up 
lines. Code conversion and line control required for IBM 274l's (134.5 baud) must be imple· 
mented by the user's program. The half-duplex line discipline required for the 202 dataset 
(1200 baud) is not supplied~ full-duplex 212 datasets work fine. 

The sg_erase and sg_lcill fields of the argument structure specify the erase and kill characters 
respectively. (Defaults are #and @.) 

The sg_jfags field of the argument structure contains several bits that determine the system's 
treatment of the terminal: 

ALLDELAY 0177400 Delay algorithm selection 
BSDELAY 0100000 Select backspace delays (not implemented): 
BSO 0 
BSl 0100000 
VTDELA Y 0040000 Select form-feed and venical·tab delays: 
FFO 0 
FFl 0100000 
CRDELAY 0030000 Select carriage-return delays: 
CRO 0 
CRl 0010000 
CR2 0020000 
CR3 0030000 
TBDELA Y 0006000 Select tab delays: 
TABO 0 
TABl 0001000 
T AB2 0004000 
XT ABS 0006000 
NLDELAY 0001400 Select new-line delays: 
NLO 0 
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NLl 
NL2 
NL3 
EVENP 
ODDP 
RAW 
CRMOD 
ECHO 
LC ASE 
CBREAK 
TANDEM 

0000400 
0001000 
0001400 
0000200 Even parity allowed on input (most terminals) 
0000100 Odd parity allowed on input 
0000040 Raw mode: wake up on all characters, 8-bit interface 
0000020 Map CR imo LF~ echo LF or CR as CR·LF 
0000010 Echo (full duplex) 
0000004 Map upper case to lower on input 
0000002 Return each character as soon as typed 
0000001 Automatic flow comrol 

delay bits specify how long transmission stops to allow for mechanical or other movement 
when certain characters are sent to the terminal. In all cases a value of 0 indicates no delay. 

Backspace are cummtly ignored but might be used for Terminet 300's. 

If a form-feed/vertical tab delay is specified, it lasts for about 2 seconds. 

Carriage-return type l lasts about .08 seconds and is suitable for the Terminct 300. Delay 
type 2 lasts about .16 seconds and is suitable for the VTOS and the Tl 700. Delay type J is suit· 
able concept- l 00 and pads lines to be at least 9 characters at 9600 baud. 

0. 

type l is dependent on the current column and is tuned for Teletype model 
2 is useful for the VTOS and is about .10 seconds. Type 3 is unimplemented and is 

Tab delay l is dependent on the amount of movement and is tuned to the Teletype model 
37. Type 3, called XT ABS, is not a delay at all but causes tabs to be replaced by the appropri-
ate of spaces on output. 

characters with the wrong parity, as determined by bits 200 and 100, are ignored in 
cooked CBREAK mode. 

RAW disables all processing save output flushing with LFLUSHO; full 8 bits of input are given 
as soon a.,. it is available; all 8 bits are passed on outp1.n. A break. condition in the input is 
reported as a null character. If the input queue overflows in raw mode it is discarded; this 
applies to bot.h new and old drivers. 

CRMOD c<u.1ses input carriage returns to be turned into new-lines; input of either CR or LF 
causes both to be echoed (for terminals with a new-line function). 

CBREAK is a sort half -cooked <rare?) mode. Programs can read each character as soon as 
for a full line; all processing is done except the input editing: character 

and word erase and line input reprint, and the special treatment of\ or EOT are disabled. 

mode c:mses the system to produce a stop character (default AS) whenever the input 
and a start character (default ~Q) when the input queue has 

It is useful for control when the 'terminal' is really another computer 
understands the conventions. 

to the and TIOCGETD disciplines discussed in Line disciplines above, 
other ioct/(2) calls apply to terminals, and have the general form: 

Distribution 
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The applicable codes are: 

TIOCGETP Fetch the basic parameters associated with the terminal, and store in the 
pointed-to sgnyb structure. 

TIOCSETP Set the parameters according to the pointed-to sgtryb structure. The interface 
delays until output is quiescent, then throws away any unread characters, 
before changing the modes. 

TIOCSETN Set the parameters like TIOCSETP but do not delay or flush input. Input is 
not preserved. however, when changing to or from RAW. 

With the following codes the arg is ignored. 

TIOCEXCL Set .. exclusive-use" mode: no further opens arc permitted until the file has 
been closed. 

TIOCNXCL Tum off .. exclusive-use" mode. 

TIOCHPCL When the file is closed for the last time, hang up the terminal. This is useful 
when the line is associated with an ACU used to place outgoing calls. 

TIOCFLUSH All characters waitina in input or output queues are flushed. 

The remaining calls arc not available in vanilla version 7 UNIX. In cases where arguments are 
required. they are described~ arg should otherwise be given as 0. 

TIOCSTI the argument is the address of a character which the system pretends was typed 
on the terminal. 

TIOCSBRK the break bit is set in the terminal. 

TIOCCBRK the break bit is cleared. 

TIOCSDTR data terminal ready is set. 

TIOCCDTR data terminal ready is cleared. 

TlOCGPGRP arg is the address of a word into which is placed the process group number of 
the control terminal. 

TIOCSPGRP arg is a word (typically a process id) which becomes the process group for the 
control terminal. 

FIONREAD returns in the long integer whose address is arg the number of immediately 
readable characters from the argument unit. This works for files, pipes, and 
terminals. but not (yet) for multiplexed chaMels. 

Tchars 

The second structure associated with each terminal specifies characters that are special in both 
the old and new terminal intcrf aces: The f ollowina structure is defined in < syslioctl.h> , which 
is automatically included in < sgny. h> : 

struct tchan { 
char 
char 
char 
char 
char 
char 

) ; 

t_intrc; 
t_qaitc; 
t_startc; 
r_stopc; 
t_eofc; 
t_brkc; 

I• interrupt • / 
I• quit•/ 
I• start output • / 
I• stop output • / 
I• end-of·ftle •/ 
I• input delimiter (like nl) •/ 

The default values for these characters are .. ? , "\, .. Q. ·s, ·o. and -1. A character value of 
-1 eliminates the effect of that character. The t_brkc character, by default -1, acts like a 
new-line in that it terminates a 'line; is echoed, and is passed to the program. The 'stop' and 
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'start' characters may be the same, to produce a toggle effect. It is probably counterproductive 
to make other special characters (including erase and kill) identical. The applicable ioctl calls 
are: 

TIOCGETC Get the special characters and put them in the specified structure. 

TIOCSETC Set the special characters to those given in the structure. 

Local mode 

The third structure associated with each terminal is a local mode word; except for the 
LNOHANG bit, this word is interpreted only when the new driver is in use. The bits of the 
local mode word are: 

LCRTBS 
LPRTERA 
LCRTERA 
LTILDE 
LMDMBUF 
LLITOUT 
LTOSTOP 
LFLUSHO 
LNOHANG 
LETXACK 
LCRTKIL 
LINTRUP 
LCTLECH 
LP END IN 
LDECCTQ 

000001 Backspace on erase rather than echoing erase 
000002 Printing terminal erase mode 
000004 Erase character echoes as backspace-space-backspace 
000010 Convert - to' on output (for Hazeltine terminals) 
000020 Stop/start output when carrier drops 
000040 Suppress output translations 
000100 Send SIGTTOU for background output 
000200 Output is being flushed 
000400 Don't send hangup when carrier drops 
001000 Diablo style buffer hacking (unimplemented) 
002000 BS-space-BS erase entire line on line kill 
004000 Generate interrupt SIGTINT when input ready to read 
010000 Echo input control chars as ·x. delete as·? 
020000 Retype pending input at next read or input character 
040000 Only ·Q restarts output after ·s, like DEC systems 

The applicable iocr/functions are: 

TIOCLBIS a.rs is the address of a mask which is the bits to be set in the local mode word. 

TIOCLBIC 

TIOCLSET 

arg is the address of a mask of bits to be cleared in the local mode word. 

arg is the address of a mask to be placed in the local mode word. 

TIOCLGET arg is the address of a word into which the current mask is placed. 

Local special chars 

The final structure associated with each terminal is the ltchars structure which defines interrupt 
characters for the new terminal driver. Its structure is: 

struct ltcbars { 
char 
char 
char 
char 
char 
char 

); 

t_suspc; 
t_dstopc; 
t_rprntc; 
t_ftushc; 
t_werasec; 
t_lnextc; 

I• stop process signal •/ 
/• delayed stop process signal • / 
I• reprint llne • / 
I• ftush output <co11les) •/ 
I• word erase • / 
/• literal next character • / 

The default values for these characters are "Z, "Y, "R, ·o. ·w. and ·v. A value of -1 disables 
the character. 
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FILES 

The applicable ioct/functions are: 

TIOCSL TC args is the address of a ltchars structure which defines the new local special charac
ters. 

TIOCGL TC args is the address of a ltchars structure into which is placed the current set of 
local special characters. 

/dev/tty 
/dev/tty• 
/dev/console 

SEE ALSO 
csh(l), stty(l), ioctl(2), signal(2). sigsys(2), stty(2), getty(8), init(8), newtty(4) 

BUGS 
Half-duplex terminals are not supported. 
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NAME 
tu - console TU58 interface 

DESCRIPTION 

FILES 

This is a simple interface to the TU58 cassette tape unit, which is part of the console subsytem 
for VAX-11/750's. Access is given to the entire tape consisting of 1024 blocks of 512 bytes. 

The TU58 behaves like a disk but has only a block interface (no raw). The cassette is com
monly accessed via the m:ff(8) command, using the 'm' flag. 

/dev/floppy 

SEE ALSO 
arff(8) 

DIAGNOSTICS 

BUGS 

cryptic. Read the driver. 

The driver is very unreliable due to the nature of the TU58 interface. The TU58 should be 
used when the system is in mode, since it is often necessary to reboot the sys
tem to unhang the process accessing the TU58. 
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NAME 
up -

SYNOPSIS 

module 

controller at csr 01 v1~ctor 
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SEE ALSO 
hk(4), hp(4) 

DIAGNOSTICS 

BUGS 

up%d%c: hard error sn%d cs2 = %b erl = %b er2 = %b. An unrecoverable error occured during 
transfer of the specified sector of the specified disk partition. The contents of the cs2, erl and 
er2 registers are printed in octal and symbolically with bits decoded. The error was either unre
coverable, or a large number of retry attempts (including offset positioning and drive reca!ibra-

could not recover the error. 

up%d: write locked. The write protect switch was set on the drive when a write was attempted. 
write operation is not recoverable. 

up%d: not ready. The drive was spun down or off line when it was accessed. The i/o operation 
is not recoverable. 

up%d: not ready frame back!). The drive was not ready, but after printing the message about 
not ready (which takes a fraction of a second) was ready. The operation is recovered if 

errors occur. 

1.1p%cW11c: soft ecc sn%d A recoverable ECC error occurred on the specified sector of the 
partition. This happens normally a few times a week. If it happens more fre-

than this the sectors where the errors are occuring should be checked to see if certain 
on the pack, spots on the carriage of the drive or heads are indicated. 

lost interrupt A timer watching the controller detecting no interrupt for an extended 
while an operation was outstanding. This indicates a hardware or software failure. 

is currently a hardware/software problem with spinning down drives while they are being 
accessed which causes this error to occur. The error causes a UNIBUS reset, and retry of the 

operations. If the controller continues to lose interrupts, this error will recur a few 
seconds 

In raw read and write(2) truncate file offsets to 512-byte block boundaries, and write scrib
bles on the tail of incomplete blocks. Thus, in programs that are likely to access raw devices, 
read, write and lseek(2) should always deal in 512-byte multiples. 

DEC-standard error logging and bad block forwarding should be supported; the code to do this 
could be incorporated from the hp{4) driver. All that would be needed then would be a 
stand-alone formatting program to detect the bad sectors, format the disk so that the sectors 
were marked bad and initialize the bad sector files. 

A program to analyze the logged error information <even in its present reduced form) is 
needed. 

tables for the file systems should be read off of each pack, as they are never quite 
installation would prefer, and this would make packs more portable. 

4-43 
4th Rf'rkelev Distribution 5110/81 



VA (4) VA (4) 

NA.ME 
va -

SYNOPSIS 
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nLES 
/dev/vaO 
I usr I include/ sys/ vcmd. h 

SEE ALSO 
vfont(S), vpr(l), vtroff(l), vp(4) 

DIAGNOSTJCS 

BUGS 

n%d: npr timeout The device was not able to get data from the UNIBUS within the timeout 
period, most likely because some other device was hogging the bus. (But see BUGS below). 

The 1 's (one's) and l's (lower-case el's) in the Benson· Varian's standard character set look very 
similar~ caution is advised. 

The interface hardware is rumored to have problems which can play havoc with the UNIBUS. 
We have intermittent minor problems on the UNIBUS where our va lives, but haven't ever 
been able to pin them down completely. 
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NAME 
vp - Versatec interface 

SYNOPSIS 
device vpO at uba? csr 01775 vector vpimr 

DESCRIPTION 

FILES 

The Versatec printer/plotter is normally used with the programs ), vprint<J) or vuo.ff(l). 
This description is designed for those who wish to drive the Versatec directly. 

The Versatec at Berkeley is 36" wide, and has 440 characters per line and 7040 dots per line in 
plot mode {this is actually slightly less than 36" of dots.) The paper used is continuous roll 
paper, and comes in soo· rolls. 

To use the Versatec yourself, you must realize that you cannot open the device, ldevlvp() if 
there is a daemon active. You can see if there is a daemon active by doing a psO). or look
ing in the directory !usrlspoollvpd. If there is a file lock there, then there is probably a daemon 
lusrAiblvpd running. If not, you should remove the lock. 

In any case, when your program tries to open the device /devlvpO you may get one of two errors. 
The first of these ENXIO indicates that the Versatec is already in use. Your program can then 
s/qep(2) and try again in a while, or give up. The second is EIO and indicates that the Versatec 
is offiine. 

To set the Versatec into plot mode you should include < vcmd.h> and use the ioct/(2) call 

ioctl (fileno(vp), VSETST ATE, plotmd)~ 

where plotmd is defined to be 

int plotmd[] - I VPLOT, 0, 0-}; 

and vp is the result a call to /open on When you finish using the Versatec in plot mode 
you should eject paper by sending it a EOT after putting it back into print mode, i.e. by 

int prtmd[] ... I VPRINT, 0, 0 }~ 

ffiush(vp)~ 
ioctHfileno(vp), VSETST ATE, prtmd)~ 
writeffi!eno(vp), '\04fl, l}; 

N.B.: If you use the standard I/O library with the Versatec you must do 

setbuf(vp, vpbuf); 

where vpbufis declared 

cbu vpbuf[BUFSIZl; 

otherwise the standard I/O library, thinking that the Versatec is a terminal (since it is a charac
ter special file) wm not adequately buffer the data you are sending to the Versatec. This will 
cause it to run extremely slowly an.d tends to grind the system to a halt. 

/dev/vpO 

SEE ALSO 
vfont(5). vpr(l), vtroff(l), va(4) 

DIAGNOSTICS 
None. 

BUGS 
The configuration part of the driver assumes that r.be device is setup to vector print mode 
through 0174 and plot mode through 0200. Since the driver doesn't care whether the device 
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considers the interrupt to be a print or a plot interrupt, it would be preferable to have these be 
the same. This since the configuration program can't be sure at boot time which vector inter
rupted and where the interrupt vectors actually are. For the time being, since our versatec is 
vectored as described above, we specify that it has two interrupt vectors and are careful to 
detect an interrupt through 0200 at boot time and (manually} pretend the interrupt came 
through 0174. 
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NAME 
a.out - assembler and link editor output 

SYNOPSIS 
#include < a.out.h> 

DESCRIPTION 
A.out is the output file of the assembler a.s(l) and the link editor /d(l). Both programs make 
a.out executable if there were no errors and no unresolved external references. Layout infor
mation as given in the include file for the V AX-11 is: 

I• 
•Header prepended to each a.out file. 
•I 

struct exec ( 

}; 

long 
unsigned 
unsigned 
unsigned 
unsigned 
unsigned 
unsigned 
unsigned 

a_magit; 
a_text; 
a_data; 
a_bss; 
a_syms; 
a_entry; 
a_trsize; 
a_drsize; 

#define OMAGIC 0407 
#define NMAGIC0410 
#define ZMAGIC 0413 

I• 

I• magic number •/ 
I• size of text segment •/ 
I• size of initialized data •/ 
I• size of uninitialized data •/ 
I• size of symbol table •/ 
I• entry point •/ 
I• size of text relocation •/ 
I• size of data relocation •/ 

I• old impure format •/ 
I• read-only text •/ 
I• demand load format •/ 

• Macros which take exec structures as arguments and tell whether 
• the file has a reasonable magic number or offsets to text !symbols I strings. 
•I 

#define N BADMAG(x) \ 
(((x).a magic)!-OMAGIC && ((x).a magic)!-NMAGIC && ((x).a magic)!-ZMAGIC) - - -

#define N TXTOFF(x) \ 
((x).a magic- -ZMAGIC ? 1024 : sizeof (struct exec)) 

#define N SYMOFF(x) \ 
(N TXTOFF(x) + (x).a text+(x).a data+ (x).a trsize+(x).a drsize) 

#define N STROFF(x) \ - - - -
(N_SYMOFF(x) + (x}.a_syms) 

The file has five sections: a header, the program text and data, relocation information. a symbol 
table and a string table Gn that order). The last three may be omitted if the program was 
loaded with the '-s' option of Id or if the symbols and relocation have been removed by 
.stripO). 

In the header the sizes of each section are given in bytes. The size of the header is not 
included in any of the other sizes. 

When an a.out file is executed, three ,logical segments are set up: the text segment, the data 
segment (with uninitialized data, which starts off as all 0, following initialized), and a stack. 
The text segment begins at 0 in the core image; the header is not loaded. If the magic number 
in the header is OMAGIC (0407). it indicates that the text segment is not to be write-protected 
and shared, so the data segment is immediately contiguous with the text segment. This is the 
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oldest kind of executable proaram and is rarely used. If the magic number is NMAGIC (0410) 
or ZMAGIC (0413), the data seament begins at the first 0 mod 1024 byte boundary followina 
the text segment. and the text segment is not writable by the program; if other processes are 
executin1 the same file. they will share the text segment. For ZMAGIC format, the text seg
ment begins at a 0 mod 1024 byte boundary in the a.out file, the remaining bytes after the 
header in the first block are reserved and should be zero. In this case the text and data sizes 
must both be multiples of 1024 bytes. and the pages of the file will be brought into the running 
b:naae u needed, and not pre-loaded as with the other formats. This is especially suitable for 
very lar1e programs and is the default format produced by /d(l ) . 

The stack will occupy the highest possible locations in the core image: growing downwards from 
Ox7ffff000. The stack i~ automatically extended as required. The data segment is only 
extended as requested by break(2). 

After the header in the fiJe follow the text, data, text relocation data relocation, symbol table 
and strina table in that order. The text begins at the byte 1024 in the file for ZMAGIC format 
or just after the header for the other formats. The N_TXTOFF macro returns this absolute file 
position when aiven the name of an exec structure as argument. The data segment is contigu
ous with the text and immediately followed by the text relocation and then the data relocation 
information. The symbol table follows all this; its position is computed by the N_SYMOFF 
macro. Finally, the string table immediately follows the symbol table at a position which can be 
gotten easily using N _STROFF. The first 4 bytes of the strina table are not used for string 
storage. but rather contain the size of the strina table; this size INCLUDES the 4 bytes. the 
minimum strina table size is thus 4. 

The layout of a symbol table entry and the principal flag values that distin&uish symbol types 
are given in the include file as follows: 

I• 
• Format of a symbol table entry. 
•I 

struct nlist I 
union { 

char 
Iona 

) n_un; 

•n name; I• for use when in-core •I 
n_strx~ /• index into file string table •/ 

unsianed char n_type; I• type flag, i.e. N _TEXT etc; sec below •/ 
char n_othcr; 
shon n_ dcsc; I• see <stab.h> •/ 
unsigned n_ valuc; I• value of this symbol for sdb offset) •/ 

}; 
#define n_hash n_desc /•used intemally by Id•/ 

I• 
•Simple values for n_typc. 
•I 

#define N UNDF 
#define N :ABS 
#4efinc N _TEXT 
#define N DATA 
#define N-BSS 
#define N-COMM 
#define N:FN 

#define N_EXT 
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OxO 
Ox2 
Ox4 
Ox6 
Ox8 
Oxl2 
Oxlf 

01 

I• undefined •/ 
I• absolute •/ 
/• text •/ 
I• data•/ 
I• bss •/ 
I• common Cinternal to Id) •/ 
I• file name symbol •/ 

I• external bit, or'ed in •/ 
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#define N _TYPE Oxle I• mask for all the type bits •I 

I• 
• Other permanent symbol table entries have some of the N ST AB bits set. 
• These are 1iven in <stab.h> -
•/ 

#define N_ST AB OxeO /•if any of these bits set, don't discard •/ 

I• 
• Format for namelist values. 
•I 

#define N _FORMAT "%08x• 

In the a.out file a symbol's n_un.n_strx field 1ives an index into the strin1 table. A n_strx 
value of 0 indicates that no name is associated with a particular symbol table entry. The field 
n_un.n_name can be used to refer to the symbol name only if the program sets this up using 
n_strx and appropriate data from the string table. 

If a symbol's type is undefined external, and the value field is non-zero, the symbol is inter
preted by the loader Id as the name of a common reaion whose size is indicated by the value of 
the symbol. 

The value of a byte in the text or data which is not a portion of a reference to an undefined 
external symbol is exactly that value which will appear in memory when the file is executed. If 
a byte in the text or data involves a reference to an undefined external symbol, as indicated by 
the relocation information, then the value stored in the file is an offset from the associated 
external symbol. When the file is processed by the link editor and the external symbol 
becomes defined, the value of the symbol will be added to the bytes in the file. 

If relocation information is present, it amounts to eight bytes per relocatable datum as in the 
following structure: 

I• 
• Format of a relocation datum. 
•I 

struct relocation_inf o { 

}; 

int r _address; 
unsigned r _symbolnum:24, 

r_pcrel:l, 
r _tength:2, 
r_extern:l, 
:4~ 

I• address which is relocated •I 
I• local symbol ordinal •/ 
I• was relocated pc relative already •I 
I• O-byte, I-word, 2-long •/ 
I• doe, not include value of sym referenced •I 
I• nothing, yet •I 

There is no relocation information if a trsize+a drsize- -o. If r extern is 0, then 
r_symbolnum is actually a n_type for the rel0cation Ci.e. N_TEXT meaning relative to seament 
text oriainJ 

SEE ALSO 

BUGS 

adb(l), as(l), ld(l), nm(l), sdb(l), stab(S), strip(l) 

Not having the size of the string table in the header is a loss, but expanding the header size 
would have meant stripped executable file incompatibility, and we couldn't hack this just now. 
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NAME 
acct - execution accounting file 

SYNOPSIS 
#include <sys/acct.h> 

DESCRIPTION 

ACCT ( 5) 

Acct(2) causes entries to be made into an accounting file for each process that terminates. The 
accounting file is a sequence of entries whose layout, as defined by the include file is: 

acct.h 3.2 

I• 
• Accounting structures 
•I 

typedef unsigned short comp_t; 

6/6/80•/ 

I• ·noating pt•: 3 bits base 8 exp, 13 bits fraction •/ 

struct acct { 
char 
comp_t 
comp_t 
comp_t 
time_t 
short 
short 
short 

ac_comm[lO]; 
ac_utime; 
ac_stime; 
ac_etime; 
ac_btime; 
ac_uid; 
ac_gid; 
ac_mem; 

comp_t ac_io; 
dev _t ac_tty; 
char ac_tlag; 

}; 

extern struct ·acct 
extern struct inode 

I• Accounting command name•/ 
I• Accounting user time •/ 
I• Accounting system time •/ 
I• Accounting elapsed time •/ 
I• Beginning time •/ 
I• Accounting user ID •/ 
I• Accounting group ID •/ 
I• average memory usage •/ 
I• number of disk IO blocks•/ 
I• control typewriter •/ 
/• Accounting flag •/ 

acctbuf; 
•acctp;/• inode of accounting file •/ 

#defineAFORK 01 /•has executed fork, but no exec•/ 
#defineASU 02 /•used super-user privileges•/ 

If the process does an exec(2), the first 10 characters of the filename appear in ac_comm. The 
accounting flag contains bits indicating whether exec(2) was ever accomplished, and whether 
the process ever had super-user privileges. 

SEE ALSO 
acct(2), sa(l) 
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NAME 
aliases - aliases file for delivermail 

SYNOPSIS 
/usr/lib/aliases 

DESCRIPTION 
This file describes user id aliases that will be used by letc/de/ivermail. It is formatted as a series 
of lines of the form 

name:addr l ,addr2, ... addm 
The name is the name to alias, and the addri are the addresses to send the message to. Lines 
beginning with white space are continuation lines. Lines beginning with ' #' are comments. 

Aliasing occurs only on local names. Loops can not occur, since no message will be sent to any 
person more than once. 

This is only the raw data file~ the actual aliasing information is placed into a binary format in 
the files /usr/lib/aliases.dir and /usr/lib/aliases.pag using the program newaliases(S). A 
newaliases command should be executed each time the aliases file is changed for the change to 
take effect. 

SEE ALSO 

BUGS 

newaliases(l), dbm(3), delivermail(S) 

Because of restrictions in dbm(3) a single alias cannot contain more than about 1000 bytes of 
information. You can get longer aliases by "chaining"; i.e. make the last name in the alias by a 
dummy name which is a continuation alias. 
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NAME 
ar - archive (library) file format 

SYNOPSIS 
#include <u.h> 

DESCRIPTION 
N.B.: This archive format is new to this distribution .. See old(8) and arcv(l) for programs to 
deal with the old format 

The archive command ar is used to combine several files into one. Archives are used mainly as 
libraries to be searched by the link-editor Id. 

A file produced by ar has a magic string at the start. followed by the constituent files, each pre
ceded by a file header. The magic number and header layout as described in the include file 
are: 

#define ARMAG "!<arch>\n" 
#define SARMAG 8 

#define ARFMAG '"\n" 

struct ar _hdr I 
char 
char 

- char 
char 
char 
char 
char 

[16]~ 
ar date [ 12]; 
ar-·uid[6); 
arJid[6]; 
ar mode 
a:r-size[lOJ; 
ar-fmag[2l; 

The name is a blank-padded string. The arJmag field contains ARFMAG to help verify the 
presence of a header. The other fields are left-adjusted, blank-padded numbers. They are 
decimal except for ar_mode, which is octal. The date is the modification date of the file at the 
time of its insertion into the archive. 

Each file begins on a even (0 mod 2) boundary; a new-line is inserted between files if neces
sary. Nevertheless the size given reflects the actual size of the file exclusive of padding. 

There is no provision for empty areas in an archive file. 

The encoding of the header is portable across machines. If an archive contains printable files, 
the archive itself is printable. 

SEE ALSO 

BUGS 

ar(l), ld(l), nm(l) 

File names lose trailing blanks. Most software dealing with archives takes even an included 
blank as a name terminator. 
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NAME 
core - format of memory image file 

DESCRIPTION 
UNIX writes out a memory image of a terminated process when any of various errors occur. 
See signa/(2) for the list of reasons~ the most common are memory violations, illegal instruc
tions, bus errors~ and user-generated quit signals. The memory image is called •core' and is 
written in the process's working directory (provided it' can be~ normal access controls apply). 

The maximum size of a core file is limited by vlimit(2). Files which would be larger than the 
limit are not created. 

The core file consists of the u. area, which currently consists of 6 pages, beginning with a user 
structure as given in /usr/include/sys/user.h. The kernel stack grows from the end of this 6 
page region. The remainder of the core file consists first of the data pages and then the stack 
pages of the process image. 

In general the debugger adb(l) is sufficient to deal with core images. 

SEE ALSO 
adb(l), signal(2), vlimit(2) 
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NAME 
dir - format of directories 

SYNOPSIS 
#include <sys/types.h> 
#include <sys/dir.h> 

DESCRIPTION 

UNIX Programmer's Manual DIR ( 5) 

A directory behaves exactly like an ordinary file, save that no user may write into a directory. 
The fact that a file is a directory is indicated by a bit in the flag word of its i-node entry~ see 
jilsys(5). The structure of a directory entry as given in the include file is: 

#ifndef DIRSIZ 
#define DIRSIZ 14 
#endif 
struct direct 
l 

ino_t d ino; 
char d=name[DIRSIZ]; 

}; 

By convention. the first two entries in each directory are for '.' and ' . .'. The first is an entry 
for the directory itself. The second is for the parent directory. The meaning of ' . .' is modified 
for the root directory of the master file system ("/"),where' . .' has the same meaning as'.'. 

SEE ALSO 
filsys (5) 

7th Edition 
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NAME 
dump, ddate - incremental dump format 

SY!'IOPSIS 
#include <sys/ty,es.h> 
#include < sys/ino.h > 
#include <dumprestor.h> 

DESCRIPTION 
Tapes used by dump and restor(l) contain: 

a header record 
two groups of bit map records 
a group of records describing directories 
a group of records describing files 

DUMP ( 5) 

The format of the header record and of the first record of each description as given in the 
include file < dumpresror.h> is: 

#define NTREC 
#define MLEN 
#define MSIZ 

#define TS_TAPE 
#define TS_INODE 
#define TS_BITS 
#define TS_ADDR 
#define TS_END 
#define TS_CLRI 
#define MAGIC 
#define CHECKSUM 

struct spd ! 
int 
time_t 
time_t 
int 
daddr_t 
ino_t 
int 
int 

10 
16 
4096 

l 
2 
3 
4 
5 
6 
Ont) 60011 
(int) 84446 

c_type; 
c_date; 
c_ddate; 
c_volume; 
c_tapea; 
c_inumber; 
c_magic; 
c_checksum; 

struct di node c_dinode; 
int 
char 

l spd; 

struct idates [ 
char 
char 
time_t 

J; 

c count; 
c=addr[BSIZE]; 

id_name[l6]; 
id_incno; 
id_ddate; 

#defineDUMPOUTFMT "%- l 6s %c %s" 

#defineDUMPINFMT "%16s %c %["\n]\n" 

I• for printf •/ 
I• name, incno, ctime(date) •/ 
I• inverse for scanf •/ 
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FILES 

NTREC is the number of 1024 
bits in a bit map word. is 

records in a physical block. .MLEN is the number of 
number map words. 

The TS_ entries are used in 
and their meanings are as 

what sort of header this types 

TS __ T APE 
TS_INODE 

TS BITS 
TS_ADDR 
TS END 
TS_CLRI 

field is a copy inode and 
what sort is. 

A bit map This bit map has a one bit for each inode that was dumped. 
A subrecord. of a file See c_addr below. 

of record. 
A bit map 
empty on the file 

bit all inodes that were 

MAGIC 
CHECKSUM 

All header records have this number in c_magic. 
Header records checksum to value. 

The fields of the structure are as 

c_type 
c date 
c_ddate 
c_volume 
c_tapea 
c_inumber 
c_magic 
c checksum 
c dinode 
c_coum 
c addr 

type 
The date the was taken. 
The date the file system was 
The current volume number 
The current. number of 1024-byte) record. 
The number of the if is type 

truncated as needed. 
This contains whatever value is needed to the record sum to CHECKSUM. 
This is a copy the inode as it appears on the file system; see (5). 
The count 
An array of characters blocks of the dumped A character is 
zero if the block associated with that character was not present on the file sys
tem, otherwise the character is non-zero. If the block was not present on the file 
system. no block was du the block will be restored as a hole in the file. If 
there is not space in this record to describe ail of the blocks in a file, 

DDR records will be scattered the each one up where 
the last 

Each volume except the last ends with a 
ends wilh a TS_ElVD record and then the 

as an end file). The last volume 

The structure idates 
fields of the structure are: 

an entry of the lerdddate where dump history is kept The 

id_name 
id_incno 
id_ddate 

The dumped filesystem is '/dev/id nam'. 
The level number of dump - see dump(l). 
The date the incremental in system format see rypes(5). 

/etc/ddate 

SEE ALSO 
dump(8). dmnpdir(8) (5)' 
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NAME 
environ - user environment 

SYNOPSIS 
extern char ••environ; 

DESCRIPTION 
An array of strings called the 'environment' is made available by exec(2) when a process 
begins. By convention these strings have the form 'name= value'. The following names are 
used by various commands: 

PATH The sequence of directory prefixes that sh, time, nice(!). etc., apply in searching for 
a file known by an incomplete path name. The prefixes are separated by ':'. 
login ( 1) sets PA TH- :/usr /ucb:/bin:/usr /bin. 

HOME 

TERM 

A user's login directory, set by logi11(1) from the password file passwd(S). 

The kind of terminal for which output is to be prepared. This information is used 
by commands, such as nroff or plot(l). which may exploit special terminal capabili-
ties. See /etc/termcap (termcap(5)) for a list or terminal types. 

SHELL The file name of the users login shell. 

TERMCAP The string describing the terminal in TERM, or the name or the termcap file. see 
termcap(S) ,termlib(3). 

EX I NIT 

USER 

A startup list of commands read by ex(l), edit0), and vi(l). 

The login name of the user. 

Further names may be placed in the environment by the export command and 'name-value' 
arguments in sh(l), or by the setenv command if you use csh(l). Arguments may also be 
placed in the environment at the point of an exec(2). It is unwise to conflict with certain sh(l) 
variables that are frequently exported by '.profile' files: MAIL, PSI. PS2, IFS. 

SEE ALSO 
csh(l), exO). login(l), sh(l). exed2). system(3), termlibO), termcap(5), term(7) 
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NAME 
filsys, flblk, ino - format of file system volume 

SYNOPSIS 
#include <sys/types.h > 
#include < sys/ftbk.h > 
#include < sys/filsys.b > 
#include <sys/ino.h> 

DESCRIPTION 
Every file system storage volume (e.g. RF disk, RK disk, RP disk, DECtape reel) has a com
mon format for certain vital information. Every such volume is divided into a certain number 
of 1024-byte blocks. Block 0 is unused and is available to contain a bootstrap program, pack 
label, or other information. 

Block 1 is the super block. The layout of the super block as defined by the include file 
<syslfiisys.h> is: 

I• filsys.h 3.2 6/6/80•/ 

I• 
• Structure of the super-block 
•I 

struct filsys { 
unsigned short s_isize; /• size in blocks of i-list •/ 
daddr_t s_fsize; /• size in blocks of entire volume •/ 
short s nfree; /• number of addresses in s_free •/ 
daddr t s-free[NICFREE]; /'!free block list•/ 
short - s-ninode; /• number of i-nodes in s inode •/ 
ino_t s-inode[NICINOD]; /•free i-node list•/ -
char s-flock; I• lock during free list manipulation •I 
char s -ilock; /• lock during i-list manipulation •/ 
char s-fmod; /• super block modified flag •/ 
char s-ronly; /• mounted read-only flag •/ 
time_t s=time; /• last super block update •/ 
daddr_t s tfree; /• total free blocks•/ 
ino t s-tinode; /• total free inodes •/ 
/• begin not maintained by this version of the system •/ 
short s dinfo[2]; /• interleave stuff•/ 

#define s:m s dinfo[O] 
#define s n s:dinfo[l) 

char s-fname[6); /• file system name •/ 
char s-fpack[6]; /•file system pack name•/ 
I• end not maintained •/ 
ino_t s_lasti; 
ino_t s_nbehind; 

}; 

#if def KERNEL 
struct filsys •getfsO; 
#endif 

I• start place for circular search •/ 
I• est # free inodes before s_lasti •/ 

S_isize is the address of the first block after the i-list, which starts just after the super-block, in 
block 2. Thus the i-list is s_isize-2 blocks long. SJsize is the address of the first block not 
potentially available for allocation to a file. These numbers are used by the system to check for 
bad block addresses; if an 'impossible' block address is allocated from the free list or is freed, a 
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diagnostic is written on the on-line console. Moreover, the free array is cleared, so as to 
prevent further allocation from a presumably corrupted free list. 

The free list for each volume is maintained as follows. The sJree array contains, in sJree{J}, 
...• sJreefs_nfree- l}. up to NICFREE free block numbers. NICFREE is a configuration con
stant. SJree{O} is the block address of the head of a chain of blocks constituting the free list. 
The layout of each block of the free chain as defined in the include file < sys/jblk.h> is: 

I• fblk.h 3.2 6/6/80•/ 

struct fblk I 
int df nfree; 
daddr_t df)ree[NICFREE]; 

); 
The fields df_nfree and dfJree in a free block are used exactly like s_nfree and sJree in the 
super block. To allocate a block: decrement s_nfree, and the new block number is 
sJreefs_nfreel. If the new block address is 0, there are no blocks left, so give an error. If 
s_nfree became 0, read the new block into s_nfree and sJree. To free a block. check if s_n.free is 
NICFREE; if so, copy s_nfree and the sJree array into it, write it out, and set s_nfree to 0. In 
any event set sJreefs_nfree} to the freed block's address and increment s_nfree. 

S ninode is the number of free i-numbers in the s inode arrav. To allocate an i-node: ifs ninode 
is-greater than 0, decrement it and return s inodefs ninode{ If it was 0, read the i-list and place 
the numbers of all free inodes (up to NICINOD) into the s_inode array, then try again. To free 
an i-node, provided s_ninode is less than NICINODE, place its number into s_inode{s_ninode} 
and increment s_ninode. If s_ninode is already NICINODE, don't bother to enter the freed i
node into any table. This list of i-nodes is only to speed up the allocation process; the informa
tion as to whether the inode is really free or not is maintained in the inode itself. 

The fields s_lasti and s_nbehind are used to avoid searching the inode list from the beginning 
each time the system runs out of inodes. S_lasti gives the base of the block of inodes last 
searched on the filesystem when inodes ran out, and s_nbehind gives the number of inodes. 
whose numbers were less than s lasti when they were freed with s ninode already NICINODE. 
Thus s_ninode is the number of free inodes before s_lasti. The sySiem will search forward for 
free inodes from s_lasti for more inodes unless s_nbehind is sufficiently large, in which case it 
will search the file system inode list from the beginning. This mechanism serves to avoid n••2 
behavior in allocating inodes. 

S_jfock and s_ilock are flags maintained in the core copy of the file system while it is mounted 
and their values on disk are immaterial. The value of sJmod on disk is likewise immaterial; it 
is used as a flag to indicate that the super-block has changed and should be copied to the disk 
during the next periodic update of file system information. S_ronly is a write-protection indica
tor; its disk value is also immaterial. 

S rime is the last time the super-block of the file system was changed. During a reboot, s_rime 
of the super-block for the root file system is used to set the system's idea of the time. 

The fields s_tfree. s_tinode, sJname and sJpack are not currently maintained. 

I-numbers begin at 1, and the storage for i-nodes begins in block 2. I-nodes are 64 bytes long, 
so 16 of them fit into a block. I-node 2 is reserved for the root directory of the file system, but 
no other i-number has a built-in meaning. Each i-node represents one file. The format of an 
i-node as given in the include file < sys/ino.h> is: 

ino.h 3.2 6/6/80•/ 

I• 
• Inode structure as it appears on 

5-13 



FILSYS ( 5) UNIX Programmer's Manual 

• a disk block. 
•I 

struct dinode I 

}; 
I• 

unsigned short di_modeJ• mode and type of file •/ 
short di_nlink; /• number of links to file •/ 
short di_uid; /• owner's user id •/ 
short di_gid; /• owner's group id •/ 
off_t di_size; /• number of bytes in file •/ 
char di_addr[40]; /• disk block addresses •/ 
time_t di_atime; /• time last accessed •/ 
time_t di_mtime; /• time last modified •/ 
time_t di_ctime; /• time created •/ 

• the 40 address bytes: 
• 39 used; 13 addresses 
• of 3 bytes each. 
•I 

FILSYS ( 5) 

Di mode tells the kind of file; it is encoded identically to the ft mode field of star(2). Di nlink is 
the number of directory entries (links) that refer to this i-node. Di_uid and di_gid-are the 
owner's user and group IDs. Size is the number of bytes in the file. Di atime and di mtime are 
the times of last access and modification of the file contents (read,- write or create) (see 
times(2)); Di_ctime records the time of last modification to the inode or to the file, and is used 
to determine whether it should be dumped. 

Special files are recognized by their modes and not by i-number. A block-type special file is 
one which can potentially be mounted as a file system; a character-type special file cannot, 
though it is not necessarily character-oriented. For special files, the di_addr field is occupied by 
the device code (see types(S)). The device codes of block and character special files overlap. 

Disk addresses of plain files and directories are kept in the array di_addr packed into 3 bytes 
each. The first 10 addresses specify device blocks directly. The last 3 addresses are singly, 
doubly. and triply indirect and point to blocks of 256 block pointers. Pointers in indirect blocks 
have the type daddr_t (see types(5)). 

For block b in a file to exist, it is not necessary that all blocks less than b exist. A zero block 
number either in the address words of the i-node or in an indirect block indicates that the 
corresponding block has never been allocated. Such a missing block reads as if it contained all 
zero words. 

SEE ALSO 
icheck(l), dcheck(l), dir(S), mount(l), stat(2), types(S) 
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NAME 
f stab - static information about the filesystems 

SYNOPSIS 
#include < fstab.b> 

DESCRIPTION 
The file letdfttab contains descriptive information about the various file systems. letdfstab is 
only read by programs, and not written; it is the duty of the system administrator to properly 
create and maintain this file. 

These programs use letdfstab: dump, mount, umount, swapon, fsck and d/. The order of records in 
letc/fstab is important, for both fsck, mount, and umount sequentially iterate through letdfstab 
doing their thing. 

The special file name is the block special file name, and not the character special file name. If a 
program needs the character special file name, the program must create it by appending a "r" 
after the last "/" in the special file name. 

If ft_type is "rw" or "ro" then the file system whose name is given in the ft.file field is nor
mally mounted read-write or read-only on the specified special file. The ft_fteq field is used for 
these file systems by the dump(8) command to determine which file systems need to be 
dumped. The ft_passno field is used by the ftck(8) program to determine the order in which 
file system checks are done at reboot time. The root file system should be specified with a 
ft_passno of 1, and other file systems should have larger numbers. File systems within a drive 
should have distinct numbers, but file systems on different drives can be checked on the same 
pass to utilize parallelism available in the hardware. 

If fs_rype is "sw" then the special file is made avaiable as a piece of swap space by the 
swapon(S) command at the end of the system reboot procedure. The fields other than fs_spec 
and ft_ type are not used in this case. 
Fs_type may be specified as "xx" to cause an entry to be ignored. This is useful to show disk 
partitions which are currently not used but will be used later. 

#define FST AB 
#define FSNMLG 

•/etc/fstab• 
16 

#define FST ABFMT "% l 6s:% 16s:%2s:%d:%d\n • 
#define FSTABARG(p) (p)- >fs_spec, (p)->fs_file, \ 

(p)->fs type, &(p)->fs freq, &(p)->fs_passno - -
#define FSTABNARGS S 

#define FST AB _R W 
#define FSTAB_RO 
#define FSTAB_SW 
#define FST AB _XX 

struct f stab { 

I• read write device •/ 
I• read only device •/ 
I• swap device •/ 
I• ignore totally •/ 

char fs spec{FSNMLG}; /•block special device name •/ 
char fs-file[FSNMLG}; /•file system path prefix•/ 
char fs-type[J]; /• rw,ro,sw or xx •/ 
int fs-freq; /•dump frequency, in days•/ 
int rsJ,a.ssno; /• ~ number on parallel dump •/ 

); 
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FILES 

The proper way to read records from letdfstab is to use the routines 
getfsfile 0. 

/etc/fstab 

SEE ALSO 
getfsentO) 

4th Berkeley Distribution 
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NAME 
group - group file 

DESCRIPTION 

UNIX Programmer's Manual 

Group contains for each group the following information: 

group name 
encrypted password 
numerical group ID 
a comma separated list of all users allowed in the group 

GROUP(5) 

This is an ASCII file. The fields are separated by colons; Each group is separated from the next 
by a new-line. If the password field is null, no password is demanded. 

This file resides in directory /etc. Because of the encrypted passwords, it can and does have 
general read permission and can be used, for example, to map numerical group lD's to names. 

FILES 
/etc/group 

SEE ALSO 
newgrp(l), crypt(3), passwd(l), passwd(5) 

Bl'GS 
The passwd(l) command won't change the passwords. 
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~AME 

mpxio - multiplexed i/o 

SY'.'IOPSIS 
#include <sys/mx.h> 

#include <sgtty.h> 

DESCRIPTION . ~ 
Data transfers on mpx files (see mpx(2)) are multiplexed by imposing a record structure on 
the io stream. Each record represents data from/to a particular channel or a control or status 
message associated with a particular channel. 

The prototypical data record read from an mpx file is as follows 

struct input record ! 

); 

short index: 
short count; 
short ccount; 
char data{]; 

where index identifies the channel, and count specifies the number of characters in data. If count 
is zero. ccount gives the size of data, and the record is a control or status message. Although 
coum or ccoum might be odd, the operating system aligns records on short (i.e. 16-bit) boun
daries by skipping bytes \411len necessary. 

Data written to an mpx file must be formatted as an array of record structures defined as fol
lows 

struct output_record I 
short index: 
short count; 
short ccount; 
char •data; 

}; 

where the data portion of the record is ref erred to indirectly and the other cells have the same 
interpretation as in inpur_record. 

The control messages listed below may be read from a multiplexed file descriptor. They are 
presented as two 16-bit integers: the first number is the message code (defined in 
<syslmx.h>). the second is an optional parameter meaningful only with M_WATCH, M_BLK, 
and M_SlG. 

M_ WATCH a process 'wants to attach' on this channel. The second parameter is the 16-bit 
user-id of the process that executed the open. 

M_CLOSE the channel is closed. This message is generated when the last file descriptor 
referencing a channel is closed. The detach command (see mpx(2) should be used 
in response to this message. 

M_EOT indicates logical end of file on a channel. If the channel is joined to a typewriter. 
EOT (control-d) will cause the M EOT message under the conditions specified in 
rry(4) for end of file. If the channel is attached to a process, M EOT will be gen
erated whenever the process writes zero bytes on the channel. 

M_BLK if non-blocking mode has been enabled on an mpx file descriptor xd by executing 
iocrl(xd. MXNBLK. 0), write operations on the file are truncated in the kernel 
when internal queues become full. This is done on a per-channel basis: the 
parameter is a count of the number of characters not transferred to the channel 
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M_UBLK 

UNIX Programmer's Manual MPXIO ( 5) 

on which M_BLK is received. 

is generated for a channel after M_BLK when the internal queues have drained 
below a threshold. 

M_SIG is generated instead of a normal asynchronous signal on channels that are joined 
to typewriters. The parameter is the signal number. 

Two other messages may be generated by the kernel'.:,.. As with other messages, the first 16-bit 
quantity is the message code. 

M_OPEN is generated in conjunction with 'listener' mode (see mpx(2)). The uid of the cal
ling process follows the message code as with M_ WATCH. This is followed by a 
null-terminated string which is the name of the file being opened. 

M_IOCTL is generated for a channel connected to a process when that process executes the 
iocrl(fd, cmd, & vec) call on the channel file descriptor. The M_IOCTL code is fol
lowed by the cmd argument given to ioctl followed by the contents of the structure 
vec. It is assumed, not needing a better compromise at this time, that the length of 
vec is determined by sizeof (struct sgttyb) as declared in < sgtty.h>. 

Two control messages are understood by the operating system. M_EOT may be sent through 
an mpx file to a channel. It is equivalent to propagating a zero-length record through the chan
nel; i.e. the channel is allowed to drain and the process or device at the other end receives a 
zero-length transfer before data starts flowing through the channel again. M_IOANS can also 
be sent through a channel to reply to a M_IOCTL. The format is identical to that received 
from M_IOCTL. 

SEE ALSO 
mpx(2) 
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NAME 
mtab - mounted tabie 

DESCRIPTION 
Mtab resides in 
Umoum removes 

Each entry is 64 the 32 are 
is mounted; the second 32 are the 

all its directories stripped away; that 

( 5) 

a of devices mounted the mount command. 

This table is present so can look at it It does not matter to mount if there are 
duplicated entries nor to umoum if a name cannot be 

FILES 
/etc/mtab 

SEE ALSO 
mount(8) 
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NAME 
passwd - password file 

DESCRIPTION 

FILES 

Passwd contains for each user the following information: 

name (login name, contains no upper case) 
encrypted password 
numerical user ID 
numerical group ID 
user's real name, office. extension, home phone. 
initial working directory 
program to use as Shell 

The name may contain '&', meaning insert the login name. This information ii; set by the 
chfn(l) command and used by the finger(!) command. ' 

This is an ASCII file. Each field within each user's entry is separated from the next by a colon. 
Each user is separated from the next by a new-line. If the password field is null, no password is 
demanded; if the Shell field is null, then /bin/sh is used. 

This file resides in directory /etc. Because of the encrypted passwords, it can and does have 
general read permission and can be used, for example, to map numerical user ID's to names. 

Appropriate precautions must be taken to lock the file against changes if it is to be edited with a 
text editor; vipw(8) does the necessary locking. 

/etc/passwd 

SEE ALSO 
getpwent(3), login(l), crypt(3), passwd(l), group(S), chfn(l), finger(l), vipw(8), adduser(8) 

BUGS 
A binary indexed file format should be available for fast access. 

User information (name, office, etc.) should be stored elsewhere. 
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NAME 
plot - graphics interface 

DESCRIPTION 
Files of this format are produced by routines described in plot(3), and are interpreted for vari
ous devices by commands described in plor(l). A graphics file is a stream of plotting instruc
tions. Each instruction consists of an ASCII letter usually followed by bytes of binary informa
tion. The instructions are executed in order. A point is designated by four bytes representing 
the x and y values; each value is a signed integer. The last designated point in an I, m, n, or p 
instruction becomes the •current point' for the next instruction. 

Each of the following descriptions begins with the name of the corresponding routine in p/01(3). 

m move: The next four bytes give a new current point. 

n cont: Draw a line. from the current point to the point given by the next four bytes. See 
plor(l ). 

p point: Plot the point given by the next four bytes. 

I line: Draw a line from the point given by the next four bytes to the point given by the fol
lowing four bytes. 

t label: Place the following ASCII string so that its first character falls on the current point. 
The string is terminated by a newline. 

a arc: The first four bytes give the center, the next four give the starting point, and the last 
four give the end point of a circular arc. The least significant coordinate of the end point is 
used only to determine the quadrant. The arc is drawn counter-clockwise. 

c circle: The first four bytes give the center of the circle, the next two the radius. 

e erase: Start another frame of output. 

f linemod: Take the following string, up to a newline, as the style for drawing further lines. 
The styles are 'dotted.' 'solid.' 'longdashed.' 'shortdashed,' and 'dotdashed.' Effective only 
in plot 40 J 4 and plot ver. 

s space: The next four bytes give the lower left corner of the plotting area; the following four 
give the upper right corner. The plot will be magnified or reduced to fit the device as 
closely as possible. 

SEE ALSO 

Space settings that exactly fill the plotting area with unity scaling appear below for devices 
supported by the filters of p/01(1). The upper limit is just outside the plotting area. In 
every case the plotting area is taken to be square; points outside may be displayable on dev
ices whose face isn't square. 

4014 
ver 
300, 300s 
450 

space(O, 0, 3120, 3120); 
space(O, 0, 2048, 2048); 
space(O, 0, 4096, 4096); 
space(O, 0, 4096, 4096); 

plot{l), plot(3), graph(l) 
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NAME 
stab - symbol table types 

SYNOPSIS 
#include < stab.h > 

DESCRIPTION 
Stab.h defines some values of the n type field of the symbol table of a.out files. These are the 
types for permanent symbols (i.e. ;ot local labels, etc.) used by the debugger sdb(l) and the 
Berkeley Pascal compiler pc(l). Symbol table entries can be produced by the .stabs assembler 
directive. This allows one to specify a double-quote delimited name, a symbol type, one char 
and one short of information about the symbol, and an unsigned long (usually an address). To 
avoid having to produce an explicit label for the address field, the .stabd directi.ve can be used 
to implicitly address the current location. If no name is needed, symbol table entries can be 
generated using the .stabn directive. The loader promises to preserve the order of symbol table 
entries produced by .stab directives. As described in a.out (5), an element of the symbol table 
consists of the following structure: 

I• 
,. Format of a symbol table entry . 
.. ; 

struct nlist ( 
union { 

char .. n_name; / .. for use when in-core •/ 

}; 

long n_strx; /• index into file string table •/ 
} n_un; 
unsigned char n_type; 
char n_other; 
short n _ desc; 
unsigned n_ value; 

I• type flag •/ 
I• unused •I 
I• see struct desc, below •I 
I• address or offset or line •/ 

The low bits of the n type field are used to place a symbol into at most one segment, according 
to the following masks, defined in < a.out.h >. A symbol can be in none of these segments by 
having none of these segment bits set. 

I• 
" Simple values for n_type. 
•I 

#define N_UNDF 
#define N_ABS 
#define N_TEXT 
#define N_DATA 
#define N_BSS 

OxO 
Ox2 
Ox4 
Ox6 
Ox8 

I• undefined •/ 
I• absolute •/ 
I• text •/ 
I• data •/ 
I• bss •/ 

#define N_EXT 01 /• external bit, or'ed in •/ 

Then value field of a symbol is relocated by the linker, fd(5) as an address within the appropri
ate segment. N value fields of symbols not in any segment are unchanged by the linker. In 
addition, the linker will discard certain symbols, according to rules of its own, unless the n_type 
field has one of the following bits set: ,,. 

.. Other permanent symbol table entries have some of the N_STAB bits set. 

.. These are given in <stab.h> 
•I 

#define N_STAB OxeO/• if any of these bits set, don't discard •I 
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This allows up to 1 2 (7 
have already been 

values: 

#define 
N_FNAME Ox22 

#define N _FUN 
#define N_STSYM 
#define 
#define N 

structure: 

struct desc I 
short 

are 
0 none 

2 
3 array 

Manual ( 5 ) 

the various segments. Some of 
1), uses the foliowing n_type 

the sdb conventional use .stabs and the 
Sdb uses the field to hold a type in the 

1), in which a base is in the following 

with most and the least 

The sixteen basic types are as 
0 
1 
2 character 
3 short 
4 int 
5 
6 
7 double 
8 structure 
9 union 
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10 enumeration 
11 member of enumeration 
12 unsigned character 
13 un~gnedshort 
14 unsigned int 
15 unsigned long 

The Berkeley Pascal compiler, pc(l), uses the following n_type value: 

#defineN_PC Ox30 I• global pascal symbol: name,,0,subtype,line •/ 

and uses the following subtypes to do type checking across separately compiled files: 
1 source file name 
2 included file name 
3 global label 
4 global constant 
5 global type 
6 global variable 
7 global function 
8 global procedure 
9 external function 
10 external procedure 

SEE n.LSO 
as(l), ld(l), sdb(l), a.out(S) 

BUGS 

ST AB ( 5) 

Sdb(l) assumes that a symbol of type N_GSYM with name name is located at address_ name. 

More basic types are needed. 
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NAME 
termcap - terminal capability data base 

SYNOPSIS 
/etc/termcap 

DESCRIPTION 
Termcap is a data base describing terminals, used, e.g., by vi(l) and curses(3). Terminals are 
described in termcap by giving a set of capabilities which they have, and by describing how 
operations are performed. Padding requirements and initialization sequences are included in 
termcap. 

Entries in termcap consist of a number of':' separated fields. The first entry for each terminal 
gives the names which are known for the terminal, separated by i' characters. The first name is 
always 2 characters long and is used by older version 6 systems which store the terminal type in 
a 16 bit word in a systemwide data base. The second name given is the most common abbrevi
ation for the terminal, and the last name given should be a long name fully identifying the ter
minal. The second name should contain no blanks~ the last name may well contain blanks for 
readability. 

CAPABILITIES 
(P) indicates padding may be specified 
(P•) indicates that padding may be based on no. lines affected 

Name Type Pad? Description 
ae str (P) End alternate character set 
al str (P•) Add new blank line 
am bool Terminal has automatic margins 
as str (P) Start alternate character set 
be str Backspace if not -H 
bs boo I Terminal can backspace with AH 
bt str (P) Back tab 
bw boo I Backspace wraps from column 0 to last column 
cc str Command character in prototype if terminal settable 
cd str (P•) Clear to end of display 
ce str (P) Clear to end of line 
ch str (P) Like cm but horizontal motion only, line stays same 
cl str (P•) Clear screen 
cm str (P) Cursor motion 
co num Number of columns in a line 
er str (P•) Carriage return, (default AM) 
cs str (P) Change scrolling region (vtlOO), like cm 
CV str (P) Like ch but vertical only. 
da boo I Display may be retained above 
dB num Number of millisec of bs delay needed 
db bool Display may be retained below 
dC num Number of millisec of er delay needed 
de str (P•) Delete character 
dF num Number of millisec of ff delay needed 
di str (P•) Delete line 
dm str Delete mode (enter) 
dN num Number of millisec of nl delay needed 
do str Down one line 
dT num Number of millisec of tab delay needed 
ed str End delete mode 
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ei str End insert mode; give ":ei-:" if ic 
eo str Can erase overstrikes with a blank 
ff str (P•) Hardcopy terminal page eject (default .. L) 
he boot Hardcopy terminal 
hd str Half-line down (forward 112 linefeed) 
ho str Home cursor (if no cm) 
hu str Half-line up (reverse 112 linefeed) 
hz str Hazeltine; can't print -•s 
ic str (P) Insert character 
if str Name of file containing is 
im boo I Insert mode (enter); give ":im-:" if ic 
in boo I Insert mode distinguishes nulls on display 
ip str (P•) Insert pad after character inserted 
is str Terminal initialization string 
k0-k9 str Sent by "other" function keys 0-9 
kb str Sent by backspace key 
kd str Sent by terminal down arrow key 
ke str Out of "keypad transmit" mode 
kh str Sent by home key 
kl str Sent by terminal left arrow key 
kn num Number of "other" keys 
ko str Termcap entries for other non-function keys 
kr str Sent by terminal right arrow key 
ks str Put terminal in "keypad transmit" mode 

1 ku str Sent by terminal up arrow key 
10-19 str Labels on "other" function keys 
Ii num Number of lines on screen or page 
11 str Last line, first column (if no cm) 
ma str Arrow key map, used by vi version 2 only 
mi bool Safe to move while in insert mode 
ml str Memory lock on above cursor. 
mu str Memory unlock (tum off memory lock). 
nc boo I No correctly working carriage return (DM2500,H2000) 
nd str Non-destructive space (cursor right) 
nl str (P•) Newline character (default \n) 
ns boot Terminal is a CRT but doesn't scroll. 
OS boo I Terminal overstrikes 
pc str Pad character (rather than null) 
pt boo I Has hardware tabs (may need to be set with is) 
se str End stand out mode 
sf str (P) Scroll forwards 
sg num Number of blank chars left by so or se 
so str Begin stand out mode 
sr str (P) Scroll reverse (backwards) 
ta str (P) Tab (other than '"J or with padding) 
tc str Entry of similar terminal - must be last 
te str String to end programs that use cm 
ti str String to begin programs that use cm 
UC str Underscore one char and move past it 
ue str End underscore mode 
ug num Number of blank chars left by us or ue 
ul boo I Terminal underlines even though it doesn't overstrike 
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up str 
us str 
vb str 
ve str 
VS str 
xb boo I 
xn boo I 
xr boo I 
XS boo I 
xt boo I 

A Sample Entry 

Upline (cursor up) 
Start underscore mode 
Visible bell (may not move cursor) 
Sequence to end open/visual mode 
Sequence to start open/visual mode 
Beehive (fl-escape, f2-ctrl C) 
A newline is ignored after a wrap. (Concept) 
Return acts like ce \r \n (Delta Data) 
Standout not erased by writing over it {HP 264?) 
Tabs are destructive, magic so char (Teleray 1061) 

The following entry, which describes the Concept-100, is among the more complex entries in 
the termcap file as of this writing. (This particular concept entry is outdated, and is used as an 
example only.) 

cl lcIOOiconceptlOO:is-\EU\Et\E7\E5\E8\El\ENH\EK\E\200\Eo&\200:\ 
:al-3•\E"R:am:bs:cd-16•\E"C:ce-16\E"S:cl-2•"L:cm-\Ea%+ %+ :co#80:\ 
:dc-16\E" A:dl-3•\E"B:ei-\E\200:eo:im-\E"P:in:ip-16•:li#24:mi:nd-\E== :\ 
:se-\Ed\Ee:so-\ED\EE:ta- 8\t:ul:up-\E;:vb .. \Ek\EK:xn: 

Entries may continue onto multiple lines by giving a \ as the last character of a line, and that 
empty fields may be included for readability (here between the last field on a line and the first 
field on the next). Capabilities in termcap are of three types: Boolean capabilities which indicate 
that the terminal has some particular feature, numeric capabilities giving the size of the termi
nal or the size of particular delays, and string capabilities, which give a sequence which can be 
used to perform particular terminal operations. 

Types of Capabilities 

All capabilities have two letter codes. For instance, the fact that the Concept has "automatic 
margins" (i.e. an automatic return and linefeed when the end of a line is reached) is indicated 
by the capability am. Hence the description of the Concept includes am. Numeric capabilities 
are followed by the character '#' and then the value. Thus co which indicates the number of 
columns the terminal has gives the value '80' for the Concept. 

Finally, string valued capabilities. such as ce (clear to end of line sequence) are given by the 
two character code, an ' - '. and then a string ending at the next following ':'. A delay in mil
liseconds may appear after the • - ' in such a capability, and padding characters are supplied by 
the editor after the remainder of the string is sent to provide this delay. The delay can be 
either a integer, e.g. '20', or an integer followed by an '•', i.e. '3•'. A '•' indicates that the 
padding required is proportional to the number of lines affected by the operation. and the 
amount given is the per-affected-unit padding required. When a '•' is specified. it is sometimes 
useful to give a delay of the form '3.5' specify a delay per unit to tenths of milliseconds. 

A number of escape sequences are provided in the string valued capabilities for easy encoding 
of characters there. A \E maps to an ESCAPE character, ·x maps to a control-x for any 
appropriate x, and the sequences \n \r \t \b \f give a newline, return, tab, backspace and 
formfeed. Finally, characters may be given as three octal digits after a\, and the characters • 
and \ may be given as \ • and \ \. If it is necessary to place a : in a capability it must be escaped 
in octal as \Oi2. If it is necessary to place a null character in a string capability it must be 
encoded as \200. The routines which deal with termcap use C strings, and strip the high bits of 
the output very late so that a \200 comes out as a \000 would. 

4th Berkeley Distribution 5110180 
5-28 



TERMCAP (5) UNIX Programmer's Manual TERMCAP ( 5) 

Preparing Descriptions 

We now outline how to prepare descriptions of terminals. The most effective way to prepare a 
terminal description is by imitating the description of a similar terminal in termcap and to build 
up a description gradually, using partial descriptions with ex to check that they are correct. Be 
aware that a very unusual terminal may expose deficiencies in the ability of the termcap file to 
describe it or bugs in ex. To easily test a new terminal description you can set the environment 
variable TERMCAP to a pathname of a file containing the description you are working on and 
the editor will look there rather than in /ere/termcap. TERMCAP can also be set to the termcap 
entry itself to avoid reading the file when starting up the editor. (This only works on version 7 
systems.) 

Basic capabilities 

The number of columns on each line for the terminal is given by the co numeric capability. If 
the terminal is a CRT, then the number of lines on the screen is given by the H capability. If 
the terminal wraps around to the beginning of the next line when it reaches the right margin, 
then it should have the am capability. If the terminal can clear its screen, then this is given by 
the d string capability. If the terminal can backspace, then it should have the bs capability, 
unless a backspace is accomplished by a character other than AH (ugh) in which case you 
should give this character as the be string capability. If it overstrikes (rather than clearing a 
position when a character is struck over) then it should have the os capability. 

A very important point here is that the local cursor motions encoded in termcap are undefined 
at the left and top edges of a CRT terminal. The editor will never attempt to backspace around 
the left edge, nor will it attempt to go up locally off the top. The editor assumes that feeding 
off the bottom of the screen will cause the screen to scroll up, and the am capabilicy tells 
whether the cursor sticks at the right edge of the screen. If the terminal has switch selectable 
automatic margins, the termcap file usually assumes that this is on. i.e. am. 

These capabilities suffice to describe hardcopy and "glass-tty" terminals. Thus the model 33 
teletype is described as 

t3 l33 \tty33:co#72:os 

while the Lear Siegler ADM - 3 is described as 

cl ladm3\3~si adm3:am:bs:cl ,.,.·z:Ji#24:co#80 

Cursor addressing 

Cursor addressing in the terminal is described by a cm string capability, with printf(Js) like 
escapes %x in it. These substitute to encodings of the current line or column position, while 
other characters are passed through unchanged. If the cm string is thought of as being a func
tion.', then its arguments are the line and then the column to which motion is desired, and the 
% encodings have the following meanings: 

%d as in print/, 0 origin 
%2 like %2d 
%3 like %3d 
%. like %c 
%+x adds x to value, then%. 
%> xy if value > x adds y, no output. 
o/or reverses order of line and column, no output 
%i increments line/column (for 1 origin) 
%% gives a single % 
%n exclusive or row and column with 0140 (DM2500) 
%B BCD (16•(x/10)) + (x%10), no output. 
%D Reverse coding (x-2•(x%16)), no output. (Delta Data). 
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Consider the HP2645, to to row 3 and column 12, needs to be sent 
padded for 6 Note 1.h.at the order the rows and columns is and 
that the row and column are as two its cm is 
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Curs1.u· motions 

if the can move the cursor one 
current position then sequence 
If it can move the cursor up a line on the screen in the s:une 
up. If the has no cursor but can home the cursor 

comer then this can be 
hand corner can be as this may 

but the editor will never do this itself 
the effect moving up 

Area dears 

ff the terminai can dear 
where it is, this should be as ce. If the 
the end of the then this should be 
column of a line. 

line 

If the terminal can open a new blank 
given as al~ this is done 

a way 
up with up 

because it makes 

the the cursor 
the current position to 
uses cd first 

the line where the cursor is, this should be 
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the newly blank line. If the terminal can delete the line cursor is on, then this 
should be as this is done the 
terminal can scroll the screen 
the terminal can retain memory above then the da should be if 
memory can be retained below then db should be These !et the editor understand that 

a line on the screen may non-blank lines up below or that back 
with sb may down non-blank lines. 

Insert/delete character 

are two basic kinds with respect to 
can be described termcap. The most common 
the characters on the current line and characters 
minals, such as the Concept l 00 and the Perkin make a distinction between 
and untyped blanks on the screen, upon an insert or delete to an blank on 
the screen which is to two You can find out 
which kind cursor 
motions. 
"def'. Then cursor 

characters causes the rest of the line to 
your terminal does not between 
over to the "def' which then move 
next as you you have the second type of 
which stands for "insert null". If your terminal does 
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may have to modify the editor to get it to use the insert mode your terminal defines. We have 
seen no terminals which have an insert mode not not falling into one of these two classes. 

The editor can handle both terminals which have an insert mode, and terminals which send a 
simple sequence to open a blank position on the current line. Give as im the sequence to get 
into insert mode, or give it an empty value if your terminal uses a sequence to insert a blank 
position. Give as ei the sequence to leave insert mode (give this, with an empty value also if 
you gave Im so). Now give as ic any sequence needed to be sent just before sending the char
acter to be inserted. Most terminals with a true insert mode will not give ic, terminals which 
send a sequence to open a screen position should give it here. (Insert mode is preferable to the 
sequence to open a position on the screen if your terminal has both.) If post insert padding is 
needed, give this as a number of milliseconds in ip (a string option). Any other sequence 
which may need to be sent after an insert of a single character may also be given in ip. 

It is occasionally necessary to move around while in insert mode to delete characters on the 
same line (e.g. if there is a tab after the insertion position). If your terminal allows motion 
while in insert mode you can give the capability mi to speed up inserting in this case. Omitting 
mi will affect only speed. Some terminals (notably Datamedia's) must not have mi because of 
the way their insert mode works. 

Finally, you can specify delete mode by giving dm and ed to enter and exit delete mode, and de 
to delete a single character while in delete mode. 

Highlighting, underlining, and visible bells 

If your terminal has sequences to enter and exit standout mode these can be given as so and se 
respectively. If there are several flavors of standout mode (such as inverse video, blinking, or 
underlining - half bright is not usually an acceptable "standout" mode unless the terminal is 
in inverse video mode constantly) the preferred mode is inverse video by itself. If the code to 
change into or out of standout mode leaves one or even two blank spaces on the screen. as the 
TVI 912 and Teleray 1061 do, this is acceptable, and although it may confuse some programs 
slightly, it can't be helped. 

Codes to begin underlining and end underlining can be given as us and ue respectively. If the 
terminal has a code to underline the current character and move the cursor one space to the 
right, such as the Microterm Mime. this can be given as uc. (If the underline code does not 
move the cursor to the right, give the code followed by a nondestructive space.) 

If the terminal has a way of flashing the screen to indicate an error quietly (a bell replacement) 
then this can be given as vb; it must not move the cursor. If the terminal should be placed in a 
different mode during open and visual modes of ex, this can be given as vs and ve, sent at the 
start and end of these modes respectively. These can be used to change, e.g .. from a underline 
to a block cursor and back. 

If the terminal needs to be in a special mode when running a program that addresses the cur
sor, the codes to enter and exit this mode can be given as ti and te. This arises, for example. 
from terminals like the Concept with more than one page of memory. If the terminal has only 
memory relative cursor addressing and not screen relative cursor addressing, a one screen-sized 
window must be fixed into the terminal for cursor addressing to work properly. 

If your terminal correctly generates underlined characters (with no special codes needed) even 
though it does not overstrike, then you should give the capability ul. If overstrikes are erasabie 
with a blank, then this should be indicated by giving eo. 

Keypad 

If the terminal has a keypad that transmits codes when the keys are pressed. this information 
can be given. Note that it is not possible to handle terminals where the keypad only works in 
local (this applies, for example, to the unshifted HP 2621 keys). If the keypad can be set to 
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FILES 

transmit or not transmit, give these codes as ks and ke. Otherwise the keypad is assumed to 
always transmit. The codes sent by the left arrow, right arrow, up arrow, down arrow, and 
home keys can be given as kl, kr, ku, kd, and kh respectively. If there are function keys such 
as fO, fl, ... , f9, the codes they send can be given as kO, k.1, ... , k.9. If these keys have labels 
other than the default fO through f9, the labels can be given as IO, 11, ..• , 19. If are other 
keys that transmit the same code a.s the terminal expects for the corresponding function, such 
as dear screen, the termcap 2 letter codes can be. given in the ko capability, for example, 
":ko-cl ,11,sf,sb:", which says that the terminal has clear, home scroll down, and scroll 
up keys that transmit the same thing as the II, sf, and sb entries. 

The ma entry is also used to indicate arrow keys on terminals which have single character arrow 
keys. It is obsolete but still in use in version 2 of vi, which must be run on some minicomput
ers due to memory limitations. This field is redundant with kl, kr, ku, kd, and kh. It consists 
of groups of two characters. In each group, the first character is what an arrow key sends, the 
second character is the corresponding vi i:ommand. These commands are h for kl, j for kd, k 
for ku, I for kr, and H for kh. For example, the mime would be :ma=AKrzk~Xl: indicating 
arrow keys left ('H), down CK), up rz>. and right ('X). (There is no home key on the 
mime.) 

Miscellaneous 

If the terminal requires other than a null (zero) character as a pad, then this can be given as pc. 

If tabs on the terminal require padding, or if the terminal uses a character other than AI to tab. 
then this can be given as ta. 

Hazeltine terminals, which don't allow ·-· characters to be printed should indicate hz. 
Datamedia terminals, which echo carriage-return linefeed for carriage return and then ignore a 
following !inef eed should indicate nc. Early Concept terminals, which ignore a linefeed 
immediately after an am wrap, should indicate xn. If an erase-eo! is required to get rid of stan
dout (instead of merely writing on top of it). xs should be given. Te!eray terminals, where tabs 
tum all characters moved over to blanks, should indicate xt. Other specific terminal problems 
may be corrected by adding more capabilities of the form xx. 

Other capabilities include an initialization string for the terminal, and if, the name of a file 
containing long initialization strings. These strings are expected to properly dear and then set 
the tabs on the terminal, if the terminal has settable tabs. If both are given, is will be printed 
before if. This is useful where if is lusr/!ibltabset/srd but is clears the tabs first. 

Similar Terminals 

If there are two very similar terminals, one can be defined as being like the othei with cer
tain exceptions. The string capability tc can be given with the name of the similar terminal. 
This capability must be last and the combined length of the two entries must not exceed 1024. 
Since termlib routines search the entry from left to right, and since the tc capability is replaced 
by the corresponding entry, the capabilities given at the left override the ones in the similar ter
minal. A capability can be cancelled wi1.h xx@ where xx is the capability. For example, the 
entry 

hnl2621 nl:ks@:ke@:tc-2621: 

defines a 2621 nl that does not have the ks or ke capabilities, and hence does not tum on the 
function key labels when in visual mode. This is useful for different modes for a terminal, or 
for different user preferences. 

/etc/termcap file containing terminal descriptions 

4th Berkeley Distribution 5/10/80 5-32 



TERMCAP ( 5) UNIX Programmer's Manual TERMCAP ( 5) 

SEE ALSO 
ex(l), curses(3), termcap(3), tset(l), vi(l), ul(l), more(l) 

AUTHOR 

BUGS 

William Joy 
Mark Horton added underlining and keypad support 

Ex allows only 256 characters for string capabilities, and the routines in 1ermcap(J) do not check 
for overflow of this buff er. The total length of a single entry (excluding only escaped newlines) 
may not exceed l 024. 

The ma, vs, and ve entries are specific to the vi program. 

Not all programs support all entries. There are entries that are not supported by any program. 
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NAME 
tp - DEC/mag tape formats 

DESCRIPTION 
Tp dumps files to and extracts files from DECtape and magtape. The formats of these tapes are 
the same except that magtapes have larger directories. 

Block zero contains a copy of a stand-alone bootstrap program. See reboot(8). 

Blocks 1 through 24 for DECtape (1 through 62 for magtape) contain a directory of the tape. 
There are 192 (resp. 496) entries in the directory; 8 entries per block; 64 bytes per entry. Each 
entry has the following format: 

strnct t 
char pathname 13 2]; 
unsigned short mode; 
char uid; 
char gid; 
char unusedl; 
char size[3}; 
long mod time; 
unsigned short tapeaddr; 
char unused2[16J; 
unsigned short checksum; 

J; 
The path name entry is the path name of the file when put on the tape. If the pathname starts 
with a zero word, the entry is empty. It is at most 32 bytes long and ends in a nuil byte. 
Mode. uid, gid, size and time modified are the same as described under i-nodes (see file system 
fi!sys(5)). The tape address is the tape block number of the start of the contents of the file. 
Every file starts on a block boundary. The file occupies (size+511)/512 blocks of continuous 
tape. The checksum entry has a value such that the sum the 32 words of the directory entry 
is zero. 

Blocks above 25 (resp. 63) are available for file storage. 

A fake entry has a size of zero. 

SEE ALSO 
filsys(5), tp(l) 

BUGS 
The pathname, uid. gid, and size fields are too small. 
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NAME 
ttys - terminal initialization data 

DESCRIPTION 

FILES 

The ttys file is read by the init program and specifies which terminal special files are to have a 
process created for them which will allow people to log in. It contains one line per special file. 

The first character of a line is either 'O' or 'l '; the former causes the line to be ignored, the 
latter causes it to be effective. The second character is used as an argument to getty(8), which 
performs such tasks as baud-rate recognition, reading the login name, and calling login. For nor
mal lines, the character is 'O'; other characters can be used, for example, with hard-wired ter
minals where speed recognition is unnecessary or which have special characteristics. (Getty will 
have to ·be fixed in such cases.) The remainder of the line is the terminal's entry in the device 
directory, /dev. 

/etc/ttys 

SEE ALSO 
init(8), getty(8), login(l) 
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NAME 
ttytype - data base of terminal types by port 

SYNOPSIS 
/etc/ttytype 

DESCRIPTION 

TIYTYPE (5) 

Ttytype is a database containing, for each tty port on the system, the kind of terminal that is 
attached to it. There is one line per port, containing the terminal kind (as a name listed in 
termcap (5)), a space, and the name of the tty, minus /dev/. 

This information is read by tser(l) and by /ogin(l) to initialize the TERM variable at login time. 

SEE ALSO 
tset (1), login (1) 

BUGS 
Some lines are merely known as .. diaJup" or "plugboard". 
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NAME 
types - primitive system data types 

SYNOPSIS 
#indude < sys/types.h > 

DESCRIPTION 
The data types defined in the include file are used in UNIX system code; some data of these 
types are accessible to user code: 

typedef struct _physadr I int r[l]; l •physadr; 
typedef long daddr _ t; 
typedef char • caddr t; 
typedef unsigned short ino _t;-
typedef int swb!k_t; 
typedef int size_t; 
typedef long time_t; 
typedef long labe!_t[l4}: 
typedef short dev _t; 
typedef long off _t; 

typedef unsigned char u_char; 
typedef unsigned short u_short; 
typedef unsigned int u_int; 
typedef unsigned long u_long; 

; .. major part of a device •/ 
#define major(x) ((int)(((unsigned)(x)>>8)&0377)) 

I• minor part of a device 4 
#define minor(x) ((int) ( (x)&0377)) 

I• make a device number •/ 
#define makedev(x.y) ((dev_t)(((x)<<8) I (y))) 

The form daddr_t is used for disk addresses except in an i-node on disk, see filsys(5). Times 
are encoded in seconds since 00:00:00 GMT, January 1. 1970. The major and minor parts of a 
device code specify kind and unit number of a device and are installation-dependent. Offsets 
are measured in bytes from the beginning of a file. The label_r variables are used to save the 
processor state while another process is running. 

SEE ALSO 
filsys(5), time(2), lseek(2). adb(l) 
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NAME 
utmp, wtmp - login records 

SYNOPSIS 
#include <utmp.h> 

DESCRIPTION 
The utmp file allows one to discover information about who is currently using UNIX. The file 
is a sequence of entries with the following structure declared in the include file: 

I• 
• Structure of utmp and wtmp files . 
• 
• Assuming the number 8 is unwise. 
•I 

struct utmp I 
char 
char 
long 

}; 

ut line[8]; 
ut:name[8]; 
ut_time; 

I• tty name •/ 
I• user id •/ 
I• time on•/ 

This structure gives the name of the special file associated with the user's terminal, the user's 
login name. and the time of the login in the form of time(2). 

The v.·tmp file records all logins and logouts. Its format is exactly like utmp except that a null 
- user name indicates a logout on the associated terminal. Furthermore. the terminal name ·-· 

indicates that the system was rebooted at the indicated time; the adjacent pair of entries with 
terminal names 'I' and '}' indicate the system-maintained time just before and just after a dare 
command has changed the system's idea of the time. 

FILES 

Wtmp is maintained by login(l) and init(8). Neither of these programs creates the file. so if it 
is removed record-keeping is turned off. It is summarized by ad8). 

/etc/utmp 
/usr I adm/wtmp 

SEE ALSO 
login(l), init(8). who(l). ac(8) 
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NAME 
uuencode - format of an encoded uuencode file 

DESCRIPTION 
Files output by uuencode(J) consist of a header line, followed by a number of body lines, and a 
trailer line. Uudecode(J) will ignore any lines preceding the header or following the trailer. 
Lines preceding a header must not, of course, look like a header. 

The header line is distinguished by having the first 6 characters .. begin ". The word begin is 
followed by a mode (in octal), and a string which names the remote file. A space separates the 
three items in the header line. 

The body consists of a number of lines, each at most 62 characters long (including the trailing 
newline). These consist of a character count, followed by encoded characters, followed by a 
newline. The character count is a single printing character, and represents an integer, the 
number of bytes the rest of the line represents. Such integers are always in the range from 0 to 
63 and can be determined by subtracting the character space (octal 40) from the character. 

Groups of 3 bytes are stored in 4 characters, 6 bits per character. All are offset by a space to 
make the characters printing. The last line may be shorter than the normal 45 bytes. If the 
size is not a multiple of 3, this fact can be determined by the value of the count on the last 
line. Extra garbage will be included to make the character count a multiple of 4. The body is 
terminated by a line with a count of zero. This line consists of one ASCII space. 

The trailer line consists of .. end" on a line by itself. 

SEE ALSO 
uuencode(l), uudecode(l), uusend(l), uucp(l), mail(l) 
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NAME 
vfont - font formats for the Benson-Varian or Versatec 

SYNOPSIS 
/usr/lib/vfont/• 

DESCRIPTION 

FILES 

The fonts for the printer/plotters have the following format. Each file contains a header, an 
array of 256 character description structures, and then the bit maps for the characters them
selves. The header has the following format: 

struct header { 
short 

} header, 

unsigned short 
short 
short 
short 

magic; 
size; 
maxx; 
maxy; 
xtnd; 

The magic number is 0436 (octal). The maxx, maxy, and xtnd fields are not used at the current 
time. Maxx and maxy are intended to be the maximum horizontal and vertical size of any 
glyph in the font, in raster lines. The size is the size of the bit maps for the characters in bytes. 
Before the maps for the characters is an array of 256 structures for each of the possible charac
ters in the font. Each element of the array has the form: 

struct dispatch { 
unsigned short 
short 
char 
char 
char 
char 
short 

); 

addr; 
nbytes; 
up; 
down; 
left; 
right; 
width; 

The nbytes field is nonzero for characters which actually exist. For such characters, the addr 
field is an off set into the rest of the file where the data for that character begins. There are 
up+down rows of data for each character, each of which has left+right bits, rounded up to a 
number of bytes. The width field is not used by vcat, although it is used by vwidth(l) to make 
width tables for troff. It represents the logical width of the glyph, in raster lines, and shows 
where the base point of the next gly.ph would be. 

/usr/lib/vfont/• 

SEE ALSO 
troff(!), pti(l), vpr(l), vtroff(l), vwidth(l), vfontinfo(l), fed(l) 
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NAME 
wtmp - user login history 

DESCRIPTION 

FILES 

This file records all logins and logouts. Its format is exactly like utmp(S) except that a null user 
name indicates a logout on the associated typewriter. Furthermore, the typewriter name ·-• 
indicates that the system was rebooted at the indicated time; the adjacent pair of entries with 
typewriter names '1' and '}' indicate the system-maintained time just before and just after a date 
command has changed the system's idea of the time. 

Wtmp is maintained by login(l) and init(8). Neither of these programs creates the file, so if it 
is removed record-keeping is turned off. It is summarized by adl). 

/usr/adm/wtmp 

SEE ALSO 
utmp(5), login(l), init(8), ac(l), who(l) 
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NAME 
aardvark - yet another exploration game 

SYNOPSIS 
/usr /games/ aardvark 

DESCRIPTION 

AARDVARK ( 6 ) 

Aardvark is yet another computer fantasy simulation game of the adventure/zork genre. This 
one is written in DDL (Dungeon Definition Language) and is intended primarily as an example 
of how to write a dungeon in DDL. 

FILES 
/usr/games/lib/ddlrun ddl interpreter 
/usr/games/lib/aardvarkinternal form of aardvark dungeon 

AUTHOR 
Mike Urban, UCLA 

BUGS 
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NAME 
adventure - an exploration game 

SYNOPSIS 
/usr/aaD1es/adventure 

DESCRIPTION 

BUGS 

The object of the game is to locate and explore Colossal Cave, find the treasures hidden there, 
and bring them back to the building with you. The program is self-describing to a point, but 
part of the game is to discover its rules. 

To terminate a game, type 'quit'; to save a game for later resumption, type 'suspend'. 

Saving a game creates a large executable file instead of just the information needed to resume 
the game. 

6-2 
7th Edition 



( 6) 

NA.ME 
aliens - The alien 

SYN IO PSIS 

DESCRIPTION 

UNlX Programmer's Manual ALIENS ( 6) 

attack the earth 

is a lJNIX version of Space Invaders. program is pretty much self documenting. 

FILES 
I usr/ games/lib/ aliens.log Score file 

BUGS 
program is a hog. It needs to be re-written. It doesn't do well on terminals that run 

slower than baud. 
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~AME 

arithmetic - provide drill in number 

SYNOPSIS 
/usr/games/arithmeUc [ +-x/ l [ range ! 

DESCRIPTION 
Arithmetic types out simple arithmetic 
answer is correct, it types back 
"What?", and waits for 
correctness and the time 

To quit the program, 

The first optional 
cause 

or more characters can be 
be mixed in random 

an ru1swer to be in. 
If the answer is wrong, it 

it statistics on 

will 

Range is a decimal differences, divisors, and 
quotiems will be less than or to the value of range. range is l 0. 

At the start, all numbers less than or to range are to appear. If the respon-
dent makes a mistake, the numbers in the become more to 
reappear. 

As a matter of educational philosophy, the program will not correct answers, since the 
learner should, in principle, be able to calculate them. Thus the program is intended to 
drill for someone past the not to de novo, For 
almost all users, the relevant 
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NAME 
backgammon - the game 

SYNOPSIS 
/usr I games/backgammon 

DESCRIPTION 

UNIX Programmer's Manual BACKGAMMON ( 6) 

This program does what you expect. It will ask whether you need instructions. 
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NAME 
banner - print banner on printer 

SYNOPSIS 
/usr/games/barmer [ -wn] message ... 

DESCRIPTION 

BUGS 

Banner prints a large, high banner on the standard output. If the message it 
prompts for and reads one line of its standard ff -w is given, the output is scrunched 
down from a width of 132 to n . suitable a narrow terminal. If n is omitted, it to 
80. 

The output should be printed on a hard-copy device, up to l columns wide, with no breaks 
between the pages. The volume is that you want a printer or a fast 
but if you are patient, a decwriter or 300 baud wi!I do. 

Several ASCII characters are not defined, notably <, >, [, ], \, ·, _, I, }, h and -. Also, the 
characters ", ', and & are looking (but in a useful wayJ 

The -w option is implemented skipping some rows and columns. The smaller it gets, 
grainier the output. Sometimes it n.ms together. 

AUTHOR 
Mark Horton 

.Jrd Berkeley Distribution 
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NAME 
bed - convert to media 

SYNOPSIS 
/usr/games/bcd text 

DESCRIPTION 
Bed converts the literal text a form familiar to old-timers. 

SEE ALSO 
dd(l) 
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NAME 
the game 

SYNOPSIS 
[+}[++] 

DESCRIPTION 
program is intended for 

BrosJ. If you the program with 4 
moth erhd") the program forms 
iusr/dict/words therein. If you invoke the program a 
board for you. let you enter words for 3 and then tell you how well you did to 

In interactive 

Advanced players may wish to 
+ removes the 

+ causes a to be 

4th Berkeley 

letters in 
in the grid may be 

each player is 

or newlines. A bell will 
You may 
time is up 

within the current word and your 

the program with or 2 + 's as the 
be used once in each word. 

as well as its {up 8 
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NAME 
chase - Try to escape to killer robots 

SYNOPSIS 
/usr/1ames/cbase [ nrobots 1 [ nfences] 

DESCRIPTION 

CHASE ( 6) 

The object of the game chase is to move around inside of the box on the screen without getting 
eaten by the robots chasing and without running into anything. 

BUGS 

If a robot runs into another robot while chasing you, they crash and leave a junk heap. If a 
robot runs into a fence, it is destroyed. 

If you can survive until all the robots are destroyed, you have won! 

If you do not specify either nrobots or nfences, chase will prompt you for them. 
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SAME 
chess - the game of chess 

SYNOPSIS 
/usr/games/chess 

DESCRIPTION 

UNIX Programmer's Manual CHESS ( 6) 

Chess is a computer program that plays class D chess. Moves may be given either in standard 
(descriptive) notation or in algebraic notation. The symbol '+' is used to specify check; 'o-o' 
and 'o-o-o' specify castling. To play black, type 'first'; to print the board, type an empty line. 

Each move is echoed in the appropriate notation followed by the program's reply. 

FILES 
/usr/lib/book 

DIAGNOSTICS 

opening 'book' 

The most cryptic diagnostic is 'eh?' which means that the input was syntactically incorrect. 

WARNING 
Over-use of this program will cause it to go away. 

BUGS 
Pawns may be promoted only to queens. 

7th Edition 
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NAME 
ching, fortune - the book of changes and other cookies 

SYNOPSIS 
/usr/games/ching [ hexagram ] 

/usr I games/fortune 

DESCRIPTION 
The I Ching or Book of Changes is an ancient Chinese oracle that has been in use for centuries 
as a source of wisdom and advice. 

The text of the oracle (as it is sometimes known) consists of sixty-four hexagrams. each sym
bolized by a particular arrangement of six straight ( - - - ) and broken ( - - ) lines. These 
lines have values ranging from six through nine, with the even values indicating the broken 
lines. 

Each hexagram consists of two major sections. The Judgement relates specifically to the matter 
at hand (E.g., "It furthers one to have somewhere to go.") while the Image describes the gen
eral attributes of the hexagram and how they apply to one's own life ("Thus the superior man 
makes himself strong and untiring."). 

When any of the lines have the values six or nine, they are moving lines; for each there is an 
appended judgement which becomes significant. Furthermore, the moving lines are inherently 
unstable and change into their opposites; a second hexagram (and thus an additional judge
ment) is formed. 

Normally, one consults the oracle by fixing the desired question firmly in mind and then casting 
a set of changes (lines) using yarrow-stalks or tossed coins. The resulting hexagram will be 
the answer to the question. 

Using an algorithm suggested by S. C. Johnson, the Unix oracle simply reads a question from 
the standard input (up to an EOF) and hashes the individual characters in combination with the 
time of day, process id and any other magic numbers which happen to be lying around the sys
tem. The resulting value is used as the seed of a random number generator which drives a 
simulated coin-toss divination. The answer is then piped through nroff for formatting and will 
appear on the standard output. 

For those who wish to remain steadfast in the old traditions, the oracle will also accept the 
results of a personal divination using, for example, coins. To do this, cast the change and then 
type the resulting line values as an argument. 

The impatient modern may pref er to settle for Chinese cookies; try fortune. 

SEE ALSO 
It furthers one to see the great man. 

DIAGNOSTICS 

BUGS 

The great prince issues commands, 
Founds states. vests families with fiefs. 
Inferior people should not be employed. 

Waiting in the mud 
Brings about the arrival of the enemy. 

If one is not extremely careful, 
Somebody may come up from behind and strike him. 
Misfortune. 

ith i= rli ti"" 
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NAME 
cribbage - the card game cribbage 

SYNOPSIS 
/usr/games/cribbage 

DESCRIPTION 

FILES 

Cribbage plays the card game cribbage, with the program playing one hand and the user the 
other. For a complete description of the rules of cribbage, refer to According to Hoyle. 

Cribbage first asks the player whether he wishes to play a short game ("once around", to 61) or 
a long game ("twice around", to 121). A response of 's' will result in a short game, any other 
response will play a long game. 

At the start of the first game, the program asks the player to cut the deck to determine who 
gets the first crib. The user should respond with a number between 0 and 51, indicating how 
many cards down the deck is to be cut. The player who cuts the lower ranked card gets the first 
crib. If more than one game is played, the loser of the previous game gets the first crib in the 
current game. 

For each hand, the program first prints the player's hand, whose crib it is, and then asks the 
player to discard two cards into the crib. The cards are prompted for one per line, and are 
typed as explained below. 

After discarding, the program cuts the deck (if it is the player's crib) or asks the player to cut 
the deck (if it's its crib); in the later case, the appropriate response is a number from 0 to 39 
indicating how far down the remaining 40 cards are to be cut. 

After cutting the deck, play starts with the non-dealer (the person who doesn't have the crib) 
leading the first card. Play continues, as per cribbage, until all cards are exhausted. The pro
gram keeps track of the scoring of all points and the total of the cards on the table. 

After play, the hands are scored. The program requests the player to score his hand (and the 
crib, if it is his) by printing out the appropriate cards (and the cut card enclosed in brackets). 
Play continues until one player reaches the game limit (61 or 121). 

A carriage return when a numeric input is expected is equivalent to typing the lowest legal 
value; when cutting the deck this is equivalent to choosing the top card. 

Cards are specified as rank followed by suit. The ranks may be specified as one of: 'a', '2', '3', 
'4', '5', '6', '7', '8', '9', 't', 'j', 'q', and 'k', or alternatively, one of: "ace", "two", "three", 
"four", "five", "six", "seven", "eight", "nine", "ten", ''jack'', "queen", and "king". 
Suits may be specified as: 's'. 'h'. 'd', and 'c', or alternatively as: "spades". "hearts", "dia
monds". and "clubs". A card may be specified as: <rank> "" <suit>. or: <rank> "of" 
<suit>. If the single letter rank and suit designations are used. the space separating the suit 
and rank may be left out. Also, if only one card of the desired rank is playable. typing the rank 
is sufficient. For example, if your hand was "2H, 40, SC, 6H, JC, KD" and it was desired to 
discard the king of diamonds, any of the following could be typed: "k", "king", "kd'', "k d". 
"k of d", "king d", "king of d", "k diamonds", "k of diamonds". "king diamonds", or 
"king of diamonds". 

/usr/games/cribbage 

AUTHOR 
Earl T. Cohen 

BUGS 
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NAM:E 
doctor - interact with a psychoanalyst 

SYNOPSIS 
/usr/ga1nes/doctor 

DESCRIPTION 
Doctor is a lisp-language version of the legendary ELIZA program of Joseph Weizenbaum. This 
script "simulates" a Rogerian psychoanalyst. Type in lower case, and when you get tired or 
bored, type your interrupt character (either control-C or Rubout). Remember to type two car
riage returns when you want it to answer. 

In order to run this you must have a Franz Lisp system in /usr/ucb/lisp. 

AUTHORS 

BUG 

Adapted for Lisp by Jon L White, moved to Franz by John Foderaro, from an original script by 
Joseph Weizenbaum. 

It shows how impressed people were willing to be way back then. 
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NAME 
fish - play "Go Fish" 

SYNOPSIS 
/usr/games/fish 

DESCRIPTION 
Fish plays the game of "Go Fish", a childrens' card game. The Object is to accumulate 'books' 
of 4 cards with the same face value. The players alternate turns; each turn begins with one 
player selecting a card from his hand, and asking the other player for all cards of that face 
value. If the other player has one or more cards of that face value in his hand, he gives them 
to the first player, and the first player makes another request. Eventually, the first player asks 
for a card which is not in the second player's hand: he replies 'GO FISH!' The first player then 
draws a card from the 'pool' of undealt cards. If this is the card he had last requested, he 
draws again. When a book is made, either through drawing or requesting, the cards are laid 
down and no further action takes place with that face value. 

To play the computer, simply make guesses by typing a, 2, 3, 4, 5, 6. 7, 8, 9, 10, j, q, or k 
when asked. Hitting return gives you information about the size of my hand and the pool, and 
tells you about my books. Saying 'p' as a first guess puts you into 'pro' level; The default is 
pretty dumb. 
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NAME 
fortune - print a random, hopefully interesting, adage 

SYNOPSIS 
fortune [ - ] [ -wslao ] 

DESCRIPTION 
Fortune with no arguments prints out a random adage. The flags mean: 

FORTUNE (6) 

-w Waits before termination for an amount of time calculated from the number of characters 
in the message. This is useful if it is executed as part of the logout procedure to guaran
tee that the message can be read before the screen is cleared. 

-s Short messages only. 

-I Long messages only. 

-o Choose from an alternate list of adages, often used for portentially offensive ones. 

-a Choose from either list of adages. 

Mail suggestions for new fortunes to "fortune". 

FILES 
/usr/lib/fortunes.dat 

AUTHOR 
Ken Arnold 
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NAME 
mille - play Mille Bournes 

SYNOPSIS 
/usr/games/miHe [ file l 

DESCRIPTION 
Mille plays a two-handed game reminiscent of the Parker Brother's game of Mille Bournes with 
you. The rules are described below. If a file name is given on the command line, the game 
saved in. that file is started. 

When a game is started up, the bottom of the score window will contain a list of commands. 
They are: 

P Pick a card from the deck. This card is placed in the 'P' slot in your hand. 

D Discard a card from your hand. To indicate which card, type the number of the card in 
the hand (or "P" for the just-picked card) followed by a <RETURN> or <SP ACE>. 
The <RETURN or <SP ACE> is required to allow recovery from typos which can be 
very expensive, like discarding safeties. 

U Use a card. card is again indicated by its number, followed by a <RETURN> or 
<SPACE>. 

0 Toggle ordering the hand. By default off, if turned on it will sort the cards in your 
hand appropriately. This is not recommended for the impatient on slow terminals. 

Q Quit the game. This will ask for confirmation. just to be sure. Hitting <DELETE> 
(or <RUBOUT>) is equivalent. 

S Save the game in a file. If the game was started from a file, you will be given an oppor
tunity to save it on the same file. If you don't wish to, or you did not start from a file, 
you will be asked for the file name. If you type a <RETURN> without a name, the 
save will be terminated and the game resumed. 

R Redraw the screen from scratch. The command •t (control 'L ') will also work. 

W Toggle window type. This switches the score window between the startup window (with 
all the command names) and the end-of-game window. Using the end-of-game window 
saves time by eliminating the switch at the end of the game to show the final score. 
Recommended for hackers and other miscreants. 

If you make a mistake, an error message will be printed on the last line of the score window, 
and a bell will beep. 

At the end of each hand or game, you will be asked if you wish to play another. If not, it will 
ask you if you want to save the game. If you do, and the save is unsuccessful, play will be 
resumed as if you had you wanted to play another hand/game. This allows you to use the 

command to reattempt the save. 

AUTHOR 
Ken Arnold 
(The game itself is a product of Parker Brothers, Inc.) 

SEE ALSO 

CARDS 

curses(3), Screen Updating and Cursor lWovement Optimi::ation: A library Package, Ken Arnold 

Here is some useful information. The number in parentheses after the card name is the 
number of that card in the deck: 
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Flat Tire is played on your opponent's Go card. They must then play re Tire card, and 
then a Go card before they can play any more mileage. 

Accident is played on your opponent's Go card. They must then pl a Repairs card, and 
then a Go card before they can play any more mileage. 

Safety Cards: Safety cards prevent your opponent from playing the corresponding Hazard cards 
on you for the rest of the hand. It cancels an attack in progress, and always entitles rhe player to 
an extra turn. 

Right of Way prevents your opponent from playing both Stop and Speed Limit cards on you. 
It also acts as a permanent Go card for the rest of the hand, so you can play mileage as long as 
there is not a Hazard card on top of your Battle pile. In this case only, yo'j opponent can play 
Hazard cards directly on a Remedy card besides a Go card. :f;; 

Extra Tank When played, your opponent cannot play an Out of Gas on your Battle Pile. 
Puncture Proof When played, your opponent cannot play a Flat Tire on your Battle Pile. 
Drivinc Ace When played, your opponent cannot play an Accident on your Battle Pile. 

Distance Cards: Distance cards are played when you have a Go card on your Battle pile, or a 
Right of Way in your Safety area and are not stopped by a Hazard Card. They can be played in 
any combination that totals exactly 700 miles, except that you cannot play more than two 200 
mile cards in one hand. A hand ends whenever one player gets exact\y 700 miles or the deck 
runs out. In that case, play continues until neither someone reaches 100, or neither player can 
use any cards in their hand. If the trip is completed after the deci I out, this is called 
Delayed Action. · ~.· ,. 
Coup Fourre: This is a French fencing term for a counter-thrust mo e art of a parry to an 
opponents attack. In Mille Bournes, it is used as follows: If an opponen plays a Hazard card, 
and you have the corresponding Safety in your hand, you play it immediately. even before you 
draw. This immediately removes the Hazard card from your Battle pile, and protects you from 
that card for the rest of the game. This gives you more points (see "Scoring" below). 

Scorinc: Scores are totaled at the end of each hand, whether or not anyone completed the trip. 
The terms used in the Score window have the following meanings: 

Milestones Played: Each player scores as many miles as they played before the trip ended. 
Each Safety: 100 points for each safety in the Safety area. 
All 4 Safeties: 300 points if all four safeties are played. 
Each Coup Foure: 300 points for each Coup Foure accomplished. 

The following bonus scores can apply only to the winning player. 
Trip Completed: 400 points bonus for completing the trip to 700 or 1000. 
Safe Trip: 300 points bonus for completing the trip without using any 200 mile cards. 
Delayed Action: 300 points bonus for finishing after the deck was exhausted. 
Extension: 200 points bonus for completing a 1000 mile trip. 
Shut-Out: 500 points bonus for completing the trip before your opponent played any 

mileage cards. 

Running totals are also ke'pt for the current score for each player for the hand (Hand Total), 
the game (Overall Total), and number of games won (Games). 
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more than one, it asks you which you want to buy for. It then asks you how many 
for each piece of property, giving the current amount in parentheses after the pro
perty name. If you build in an unbalanced manner (a disparity of more than one 
house within the same monopoly), it asks you to re-input things. 

sell: sell houses: Sets up a list of monopolies from which you can sell houses. it operates 
in an analogous manner to buy 

card: card for jail: Use a get-out-of-jail-free card to get out of jail. If you're not in jail, or 
you don't have one, it tells you so. 

pay: pay for jail: Pay SSO to get out of jail, from whence you are put on Just Visiting. 
Difficult to do if you're not there. 

trade: This allows you to trade with another player. It asks you whom you wish to trade 
with, and then asks you what each wishes to give up. You can get a summary at the 
end, and, in all cases, it asks for confirmation of the trade before doing it. 

resign: Resign to another player or the bank. If you resign to the bank, all property reverts 
to its virgin state, and get-out-of-jail free cards revert to the deck. 

save: save game: Save the current game in a file for later play. You can continue play 
after saving, either by adding the file in which you saved the game after the monop 
command, or by using the restore command (see below). It will ask you which file 
you wish to save it in, and, if the file exists, confirm that you wish to overwrite it. 

restore: restore game: Read in a previously saved game from a file. It leaves the file intact. 

roll: Roll the dice and move forward to your new location. If you simply hit the 
<RETURN> key instead of a command, it is the same as typing roll. 

AUTHOR 
Ken Arnold 

FILES 
/usr/games/lib/cards.pck Chance and Community Chest cards 

BUGS 
No command can be given an argument instead of a response to a query. 
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NAME 
number - convert Arabic numerals to English 

SYNOPSIS 
/usr /games/number 

DESCRIPTION 

NUMBER(6) 

Number copies the standard input to the standard output, changing each decimal number to a 
fully spelled out version. Punctuation is added to make the output sound well when played 
through speak(l). 

SEE ALSO 
speak(!) 
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NAME 
quiz - test your knowledge 

SYNOPSIS 
/usr/games/qub [ -i file] [ -t 1 [category! category2 ] 

DESCRIPTION 

FILES 

BUGS 

Quiz gives associative knowledge tests on various subjects. It asks items chosen from category] 
and expects answers from category]. If no categories are specified, quiz gives instructions and 
lists the available categories. 

Quiz tells a correct answer whenever you type a bare newline. At the end of input, upon inter~ 
rupt, or when questions run out, quiz reports a score and terminates. 

The -t flag specifies 'tutorial' mode, where missed questions are repeated later, and material is 
gradually introduced as you learn. 

The -i flag causes the named file to be substituted for the default index file. The lines of 
these files have the syntax: 

line - category newline I category ':' line 
category - alternate I category 'f alternate 
alternate - empty I alternate primary 
primary .... character I '[' category ']' I option 
option - '{' category '} '_ 

The first category on each line of an index file names an information file. The remammg 
categories specify the order and contents of the data in each line of the information file. Infor
mation files have the same syntax. Backslash '\' is used as with sh (l) to quote syntactically 
significant characters or to insert transparent newlines into a line. When either a question or its 
answer is empty, quiz will refrain from asking it. 

/usr I games/ quiz.kl" 

The construct '$b' doesn't work in an information file. Use 'a{b}'. 
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NAME 
rain - animated raindrops display 

SYNOPSIS 
rain 

DESCRIPTION 

RAIN ( 6) 

Rain's display is modeled after the VAX/VMS program of the same name. The terminal has to 
be set for 9600 baud to obtain the proper effect. 

As with all programs that use termcap, the TERM environment variable must be set (and 
exported) to the type of the terminal being used. 

FILES 
/etc/termcap 

AUTHOR 
Eric P. Scott 
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NAME 
roaue - Exploring The Dungeons of Doom 

SYNOPSIS 
roeue [ save_Jik 1 

DESCRIPTION 

FIL IS 

Rogue is a computer fantasy game with a new twist. It is crt oriented and the object of the 
game is to survive the attacks of various monsters and get a lot of gold, rather than the puzzle 
solvina orientation of most computer fantasy games. 

To get started you really only need to know two commands. The command ? will give you a 
list of the available commands and the command I will identify the things you see on the 
screen. 

To win the game (as opposed to merely playin& to beat other people high scores) you must 
locate the Amulet of Yendor which is somewhere below the 20th level of the dungeon and get 
it out. Nobody has achieved this yet and if somebody does, they will probably go down in his
tory as a hero among heros. 

When the game ends, either by your death, when you quit, or if you (by some miracle) manage 
to win, rogue will give you alist of the top-ten scorers. The scoring is based entirely upon how 
much sold you get. There is a 10%· penalty for getting yourself killed. 

For more detailed directions, read the document A Guide lo the Dungeons of Doom. 

/usr/games/lib/rogue_roll Score file 
·1rogue.sav Default save file 

SEE ALSO 

BUGS 

Michael C. Toy, A guide lo the Dungeons of Doom 

Probably infinite. Currently known bugs are: Sometimes you are still hungry even after you cat 
food and sometimes you get a monster on the screen in reverse video which may or may not 
cause a core dump. 
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'.'!AME 
snake, snscore - display chase game 

SYNOPSIS 
/usr/games/snake [ -wn] [ -In] 
/usr/games/snscore 

DESCRIPTION 

FILES 

BUGS 

Snake is a display-based game which must be played on a CRT terminal from among those sup
ported by vi(l). The object of the game is to make as much money as possible without getting 
eaten by the snake. The -I and -w options allow you to specify the length and width of the 
field. By default the entire screen (except for the last column) is used. 

You are represented on the screen by an I. The snake is 6 squares long and is represented by 
S's. The money is$, and an exit is #. Your score is posted in the upper left hand corner. 

You can move around using the same conventions as vi(l), the h, j, k, and I keys work, as do 
the arrow keys. Other possibilities include: 

sefc These keys are like hjkl out form a directed pad around the d key. 

HJKL These keys move you all the way in the indicated direction to the same row or column 
as the money. This does not let you jump away from the snake, but rather saves you 
from having to type a key repeatedly. The snake still gets all his turns. 

SEFC Likewise for the upper case versions on the left. 

A TPB These keys move you to the four edges of the screen. Their position on the keyboard 
is the mnemonic, e.g. P is at the far right of the keyboard. 

x This lets you quit the game at any time. 

p Points in a direction you might want to go. 

w Space warp to get out of tight squeezes, at a price. 

Shell escape 

·z Suspend the snake game, on systems which support it. Otherwise an interactive shell is 
started up. 

To earn money, move to the same square the money is on. A new$ will appear when you earn 
the current one. As you get richer. the snake gets hungrier. To leave the game, move to the 
exit (#). 

A record is kept of the personal best score of each player. Scores are only counted if you leave 
at the exit, getting eaten by the snake is worth nothing. 

As in pinball, matching the last digit of your score to the number which appears after the game 
is worth a bonus. 

To see who wastes time playing snake, run /usr/games/snscore . 

/usr/games/lib/snakerawscores database of personal bests 
/usr/games/lib/snake.log log of games played 
/usr/games/busy program to determine if system too busy 

When playing on a small screen, it's hard to tell when you hit the edge of the screen. 

The scoring function takes into account the size of the screen. A perfect function to do this 
equitably has not been devised. 
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NAME 
trek - trekkie game 

SYNOPSIS 
/usr/cames/trek [ [ -a) file J 

DESCRIPTION 
Trek is a game of space glory and war. Below is a summary of commands. For complete docu
mentation, see Trek by Eric Allman. 

If a filename is given, a log of the game is written onto that file. If the -a flag is given before 
the filename, that file is appended to, not truncated. 

The game will ask you what length game you would like. Valid responses are "short", 
"medium", and "long". You may also type "restart". which restarts a previously saved game. 
You will then be prompted for the skill, to which you must respond "novice", "fair", "good", 
"expert", ••commadore", or "impossible". You should normally start out with a novice and 
work up. 

In general, throughout the game, if you forget what is appropriate the game will tell you what it 
expects if you just type in a question mark. 

AUTHOR 
Eric Allman 

SEE ALSO 
I usr I doc/trek 

COM.'\fAND SUMMARY 
abandon 
cloak up/ down 
computer request; ... 
destruct 
help 
lrscan 
phasers automatic amount 
phasers manual amtl course! spreadl ... 
torpedo course [yes} angle/ DO 

ram course distance 
shell 
srscan [yes/no] 
status 
undock 
warp warp_factor 

capture 

damages 
dock 
impulse course distance 
move course distance 

rest time 
shields up/ down 

terminate yes/ DO 

Tisual course 
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NAME 
worm - Play the growing worm game 

SYNOPSIS 
worm [ size] 

DESCRIPTION 

BtJGS 

In worm. you are a little worm, your body is the •o•'s on the screen and your head is the •@•. 
You move with the hjkl keys (as in the game snake). If you don't press any keys, you continue 
in the direction you last moved. The upper case HJKL keys move you as if you had pressed 
several (9 for HL and S for JI<.) of the corrosponding lower case key (unless you run into a 
digit, then it stops). 

On the screen you will see a digit, if your worm eats the digit is will grow longer, the actual 
amount longer depends on which digit it was that you ate. The object of the game is to see 
how long you can make the worm grow. 

The game ends when the worm runs into either the sides of the screen, or itself. The current 
score (how much the worm has grown) is kept in the upper left corner of the screen. 

The optional argument, if present, is the initial length of the worm. 

Ir the initial length of the worm is set to less than one or more than 75, various strange things 
happen. 

7th Edition 4/2/81 
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NAME 
worms - animate worms on a display terminal 

SYNOPSIS 
worms [ -field 1 [ -len1th # 1 [ -number # l [ -trail l 

DESCRIPTION 

FILES 

Brian Horn (cithep!bdh) showed me a TOPS-20 program on the DEC-2136 machine called 
WORM, and suggested that I write a similar program that would run under Unix. I did, and no 
apologies. 

-field makes a "field" for the worm(s) to eat; -trail causes each worm to leave a trail behind it. 
You can figure out the rest by yourself. 

/etc/termcap 

AUTHOR 
Eric P. Scott 

SEE ALSO 
Snails, by Karl Heuer 

DIAGNOSTICS 

BUGS 

Invalid length 
Value not in range 2 < - length < - 1024 

Invalid number of worms 
Value not in range 1 < - number < - 40 

TERM: parameter not set 
The TERM environment variable is not defined. Do 

TERM •terminal type 
export TERM 

Unknown terminal type 
Your terminal type (as determined from the TERM environment variable) is not 

defined in /etc/termcap. 

Terminal not capable of cursor motion 
Your terminal is too stupid to run this program. 

Out of memory 
This should never happen on a VAX. 

The lower-right-hand charac:er position will not be updated properly on a terminal that wraps at 
the right margin. 

Terminal initialization is not performed. 

There should be an option to have the worms eat Pink Floydlyrics . 
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NAME 
wump - the game of hunt-the-wumpus 

SYNOPSIS 
/usr/games/wump 

DESCRIPTION 

BUGS 

Wump plays the game of 'Hunt the Wumpus.' A Wumpus is a creature that lives in a cave with 
several rooms connected by tunnels. You wander among the rooms, trying to shoot the 
Wumpus with an arrow, meanwhile avoiding being eaten by the Wumpus and falling into Bot· 
tomless Pits. There are also Super Bats which are likely to pick: you up and drop you in some 
random room. 

The program asks various questions which you answer one per line; it will give a more detailed 
description if you want. 

This program is based on one described in People's Computer Company, 2. 2 (November 1973). 

It will never replace Space War. 

7th Edition 
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NAME 
zork - the game of dungeon 

SYNOPSIS 
/usr/garnes/zork 

DESCRIPTION 

FILES 

BUGS 

Dungeon is a computer fantasy simulation based on Adventure and on Dungeons & Dragons, 
originally written by Lebling, Blank,.and Anderson of MIT. In it you explore a dungeon made 
up of various rooms, caves, rivers, and so on. The object of the game is to collect as much 
treasure as possible and stow it safely in the trophy case (and, of course, to stay alive.) 

Figuring out the rules is part of the game, but if you are stuck, you should start off with "open 
mailbox", "take leaflet", and then "read leaflet". Additional useful commands that are not 
documented include: 

quit (to end the game) 

!cmd (the usual shell escape convention) 

> (to save a game) 

< (to restore a game) 

/usr/games/lib/d• 

We don't have the source, only a pdp-11 binary that has been severely munged to get it to 
work on V7 Unix. (The original binary was for RSX-11, which was patched for V6, and then 
patched for V7.) 
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NAME 
ascii - map of ASCII character set 

SYNOPSIS 
cat /usr/pub/ascii 

DESCRIPTION 

FILES 

Ascii is a map of the ASCII character set, to be printed as needed. It contains: 

IOOO nullOOl soh!002 stxl003 etxl004 eotl005 enql006 ackl007 bell 
1010 bs 1011 ht 1012 nl 1013 vt 1014 np 1015 er 1016 so 1017 si I 
1020 dlel021 dcll022 dc2I023 dc3I024 dc4I025 nakl026 synl027 etbl 
1030 canl031 en 1032 subl033 esc!034 fs 1035 gs 1036 rs 1037 us I 
1040 sp 1041 ! 1042 " 1043 # 1044 s 1045 % 1046 & 1047 • I 
1050 ( 1051 ) 1052 • 1053 + IOS4 • 1055 - 1056 . 1057 I I 
1060 o 1061 1 1062 2 I063 3 I064 4 1065 s I066 6 1067 1 I 
1010 8 1011 9 1012 : 1013 ; 1014 < 1015 - 1016 > 1011 ? I 
I 100 @ I 101 A I 102 B I 103 C I 104 D I lOS E I 106 F I 107 G I 
1110 H 1111 I 1112 J 1113 K 1114 L lllS M 1116 N 1117 0 I 
1120 p 1121 Q 1122 R 1123 s 1124 T 1125 u 1126 v 1127 w I 
1130 x 1131 y 1132 z 1133 [ 1134 \ 1135 1 1136 A 1137 - I 
1140 • 1141 a 1142 b 1143 c 1144 d 1145 e 1146 f 1147 g I 
llSO h 1151 i 1152 j 1153 k 1154 I llS5 m 1156 n 1157 o I 
1160 P 1161 q 1162 r 1163 s 1164 t l16s u 1166 v lt67 w I 
1110 x 1111 y 1112 z 1113 I I 174 I 1115 l It 76 - 1111 de 11 

I 00 null 01 sohl 02 stxl 03 etxl 04 eotl 05 enql 06 ackl 07 bell 
I 08 bs I 09 ht I Oa nl I Ob vt I Oc np I Od er I Oe so I Of si I 
I 10 die! 11 dcl I 12 dc21 13 dc3I 14 dc41 lS nakl 16 syn I 17 etbl 
I 18 can! 19 en I la subl lb escl le fs I Id gs I le rs· I lf us I 
I 20 sp I 21 ! I 22 " I 23 # I 24 s I 25 % I 26 & I 21 · I 
I 28 < I 29 > I 2-a • I 2b + I -2c • I 2d - I 2e . I 2f / I 
I 30 o I 31 1 I 32 2 I 33 3 I 34 4 I 35 s I 36 6 I 37 1 I 
I 38 8 I 39 9 I 3a : I Jb ; I Jc < I Jd - I 3e > I 3 f ? I 
I 40 @ I 41 A I 42 B I 43 c I 44 D I 4S E I 46 F I 47 G I 
I 48 H I 49 I I 4a J I 4b K I 4c L I 4d M I 4e N I 4 f 0 I 
I so p I Sl Q I S2 R I 53 s I S4 T I SS u I 56 v I S7 w I 
I S8 X I 59 Y I Sa Z I Sb [ I Sc \ I 5d ] I Se A I Sf _ I 
I 60 • I 61 a I 62 b I 63 c I 64 d I 6S e I 66 f I 67 g I 
I 68 h I 69 I 6a j I 6b k I 6c 1 I 6d m I 6e n I 6f o I 
I 10 p I 11 q I 12 r I 13 s I 74 t I 1s u I 76 v I 11 w I 
I 78 x I 79 y I 7a z I 7b I I 7c I I 7d l I 7e - I 1r del I 

/usr /pub/ascii 

ASCII ( 7) 
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eqnchar - special eqn 

SYNOPSIS 
eqn /usr/pub/eqncbar [ files ] I troff [ 

neqn /usr/pub/eqnchar [ 11 [ options l 
DESCRIPTION 

Eqnchar contains troff and nroff character definitions characters that are not 
available on the Graphic Systems 
with eqn and neqn. 

ciplus 9 
citimes ® 
wig 
-wig -
> ~ 
<wig ~ 
-wig ;;;;; 

stcu "' bigs tar * -dm ,;,. 

orsign v 
andsign /\ 
-deJ '1 -oppA 

"" ~ 
angstrom A 

FILES 
/usr/pub/eqnchar 

SEE ALSO 
troff(l), eqn(l) 

3rd Berkeley Distribution 

It contains definitions 

ll 

<-> 
<-> 
!< 
I> 
cmg 
rang 
Jdot 

quarter 

definitions are primarily intended use 
following characters 

ii square 0 
I circle 0 

~ blot Ill 

1i bullet • 
.L prop c:: 

empty {;!! 

~ member E 
<: nomem ~ 
j. cup u 
L cap n 
L incl c: 

subset c 
supset ::> 

l/4 !subset <;;: 
lfai !supset ~ 
G 
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NAME 
greek - graphics for extended TIY .37 type· box 

SYNOPSIS 
cat /usr/pub/greek [ I greek -Tterminal 1 

DESCRIPTION 

GREEK(7) 

Greek gives the mapping from ascii to the 'shift out' graphics in effect between SO and SI on 
model 37 Teletypes with a 128·character type-box. These are the default greek characters pro· 
duced by nroff. The filters of greek(l) attempt to print them on various other terminals. The 
file contains: 

alpha a A beta /3 B gamma 'Y \ 
GAMMA r G delta 8 D DELTA .1 w 
epsilon f s zeta ' Q eta .,, N 
THETA 8 T theta 9 0 lambda A. L 
LAMBDA A E mu µ. M nu " @ 

xi f x pi 1f' ] PI n p 

rho p K sigma <1' y SIGMA l: R 
tau ., I phi 

"' 
u PHI <I> F 

psi .,, v PSI qr H omega Cll c 
OMEGA n z nab la \l [ not .... 
partial a 1 integral I 

SEE ALSO 
greek(l) 
troff(l) 
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NAME 
bier - file system hierarchy 

DESCRIPTION 
The following outline tour through a representative directory hieraichy. 

I root 
/vmunix 

the kernel binary 
/lost +found 

directory for c~;;r111ect 
/dev/ devices (4) 

detached files for fsck{5) 

console 

/bin/ utility programs, cf (1) 

as 
cc 
csh 

assembler 
C compiler 
C shell 

cf /lib/ccom, /lib/cpp, /lib/c2 

/lib/ object libraries and other stuff, /usr/lib/ 
libc.a system standard 1/0, etc. (2,3,3S) 

ccom C proper 
cpp C preprocessor 
c2 C code 

/etc/ essential data and maintenance utilities: sect (8) 
dump dump program dump(8) 
passwd passwd(S) 
group group 
motd message of the day, login( 1) 
termcap 

description of terminal capabilities, termcap(S) 
ttytype table of what kind of terminal is on each pert, ttytype(5) 
mt.ab mounted file table, mtab(5) 
dumpdates 

dump history, durr.p(8) 
fsiab file system configurtion table fttab(5) 
ttys properties of terminals, ttys(5) 

part of login, geuy(8) 
init the parent of all processes, init. vm(8) 
re shell program to bring the system up 
cron the clock cron(8) 
mount moum(8) 
wan 

/tmp/ temporary files, on a device, cf /usr/tmp/ 
e.. used by ed(l) 
ctm.. used by ) 

HIER (7) 
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/usr/ aeneral-pupose directory, usually a mounted file system 
adm/ administrative information 

/usr /bin 

wtmp login history, utmp(S) 
messaaes· 

hardware error messaaes 
tracct phototypesetter accountina. troJ/( 1) 
lpacct line printer accountin& /pt'(l) 
vaacct, vpacct 

varian and versatec accountina vpr(l). vuo,6( 1), vpac(l) 

utility proarams. to keep /bin/ small 
tmp/ temporaries, to keep /tmp/ small 

stm• used by .sorr<l) 
raster used by plot( 1 ) 

diet/ word lists. etc. 

pmes/ 

words principal word list. used by /ook(l) 
spellhist 

history file for .spe//(l) 

hangman 
lib/ library of stuff for the pmes 

quiz.kl what quiz{6) knows 
index cateaory index 
africa countries and capitals 

include/ 
standard #include files 
a.out.h object file layout. a.our<S> 
stdio.h standard uo. stdio(3) 
math.h (3M) 

sys/ system-defined layouts, cf /usr/sys/h 
lib/ object libraries and stuff, to keep /lib/ small 

atrun scheduler for at(l) 
lint/ utility files for lint 

lintU2l 
subprocesses for lint( 1) 

Jlib-lc dummy declarations for /lib/Ube.a, used by Jint(l) 
llib-lm dummy declarations for /lib/libc.m 

struct/ passes of stn1Ct<. 1) 

tmac/ macros for t10,0'( 1) 
tmac.an 

macros for man(7) 
tmac.s macros for ms(7) 

font/ fonts for t10,0'(l) 
ftR Times Roman 

4th Berkeley Distribution 
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/usr/ man/ 

ftB Times Bold 

uucp/ programs and data for uucp(l) 
L.sys remote system names and numbers 
uucico the real copy program 

units conversion tables for unitsO) 
eign list of English words to be ignored by prx( 1) 

volume 1 of this manual, man(l) 
manO/ general 

intro introduction to volume 1, ms(7) format 
xx template for manual page 

manl/ chapter 1 
as.l 
mount.Im 

catl/ preformatted pages for section 1 

msgsl messages. cf msgs( 1 ) 
bounds highest and lowest message 

new/ binaries of new versions of programs 
preserve/ 

editor temporaries preserved here after crashes/hangups 
public/ binaries of user programs - write permission to everyone 
spool/ delayed execution files 

at/ used by at( 1) 
lpd/ used by 1,,,0 ) 

lock present when line printer is active 
cf• copy of file to be printed, if necessary 
df • daemon control file, /pd(8) 
tf• transient control file, while /pr is working 

uucp/ work files and staging area for uucp(l ) 
LOG FILE 

summary loa 
LOG.• loa file for one transaction 

mail/ mailboxes for mailO) 
natM mail file for user Mme 
name.lock 

lock file while name is receiving mail 
sec:retmail/ 

like ma/V 
uucp/ work files and staging area for uucp( 1) 

LOG FILE 
summary 101 

LOG.• loa file for one transaction 
initial workina directory of a user, typically wdis the user's login name 
.profile set environment for sh(l), en11il'on(S) 
.project 

what you are doing (used by ( finger(l) ) 
.cshrc startup file for ah(l) 
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.exrc startup file for ex{l) 

.plan what your short-term plans are (used by finger(!) ) 

.netrc startup file for ner< l) 

.msgsrc: 
startup file for msgs(l) 

.mailrc startup file for mail( 1) 
calendar 

user's datebook for calendarO) 
doc/ papers, mostly in volume 2 of this manual, typically in ms(7) format 

as/ assembler manual 
c: C manual 

/usr/ src/ 
source programs for utilities, etc. 
c:mdl source of commands 

as/ assembler 
ar.c source for ar(l) 

troff/ source for nroff and troff( I) 
fonl./ source for font tables, /usr/lib/font/ 

ftR.c Roman 

term/ terminal characteristics tables, /usr/!ib/term/ 
tab300.c 

DASI 300 

games/ source for /usr/games 
libel source for functions in /lib/libc.a 

en/ C runtime support 
csu/ startup and wrapup routines needed with every C program 

crtO.s regular startup 
mcrtO.s modified startup for cc - p 

sys/ system calls (2) 
access.s 
alarm.s 

stdio/ standard UO functions (3S) 
fgets.c 
fopen.c 

gen/ other functions in (3) 
abs.c 

local/ source which isn't normally distributed 
new/ source for new versions of commands and library routines 
old/ source for old versions of commands and library routines 
sys/ system source 

hi header (include) files 
acct.h acct{S) 
stat.h suuf2) 

HIER ( 7) 
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sys/ system source proper 
main.c 
pipe.c 
sysent.c 

:system entry points 
ucb/ binaries of programs developed at UCB 

edit editor for beginners 
ex command editor for experienced users 

mail mail reading/ sending subsystem 
man on line documentation 

pi Pascal translator 
px Pascal interpreter 

vi visual editor 
SEE ALSO 

HIER (7) 

lsO), apropos(l), whatisO), whereis(D, fingerO), which (1), nchedd8), find0), grep(l) 
BUGS 

The position of files is subject to change without notice. 
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NAME 
man - macros to typeset manual 

SYNOPSIS 
nroff - man file .. . 

troff - man file .. . 

DESCRIPTION 
These macros are used to lay out pages of this manual. A skeleton page may be found in the 
file /usr/man/manO/xx. 

Any text argument t may be zero to six words. Quotes may be used to include blanks in a 
'word'. If text is empty, the special treatment is applied to the next input line with text to be 
printed. In this way .I may be used to italicize a whole line, or .SM followed by .B to make 
small bold letters. 

A prevailing indent distance is remembered between successive indented paragraphs, and is 
reset to default value upon reaching a non-indented paragraph. Default units for indents i are 
ens. 

Type font and size are reset to default values before each paragraph, and after processing font 
and size setting macros. 

These strings are predefined by - man: 

\ • R ' 61', '(Reg)' in nroff. 

\ •s Change to default type size. 

FILES 
/usr /lib/tmac/tmac.an 
/usr/man/manO/xx 

SEE ALSO 

'"f 

troff(l), man(l) 

BUGS 
Relative indents don't nest. 

REQUESTS 
Request Cause If no Explanation 

.B t 

. BI t 

. BR t 

.DT 

.HP i 

.I t 

.IB t 

.IP xi 

.IR t 

. LP 

.PD d 

.PP 

. RE 

.RB t 

. RI t 

. .RS i 

. SH t 

Break Argument 
no r-n.u.• 
no t-n.t.l . 
no t-n.t.I . 
no . Si IL 
yes i-p.i.$ 
no r-n.tJ . 
no r-n.t.L 
yes x-"" 
n.o t-n.tJ . 
yes 
no d-Av 
yes 
yes 
no i""'OJ.L 
no t-n.tJ. 
yes i-p.i . 

yes r-n.tJ . 

Text t is bold. 
Join words of t alternating bold and italic. 
Join words of t alternating bold and Roman. 
Restore default tabs . 
Set prevailing indent to i. Begin paragraph with hanging indent. 
Text tis italic. 
Join words of t alternating italic and bold. 
Same as .TP with tag x. 
Join words of t alternating italic and Roman. 
Same as .PP . 
Interparagraph distance is d. 
Begin paragraph. Set prevailing indent to .5i. 
End of relative indent. Set prevailing indent to amount of starting .RS . 
Join words of t alternating Roman and bold. 
Join words of t alternating Roman and italic . 
Start relative indent, move left margin in distance i. Set prevailing indent to 
• .Si for nested indents. 
Subhead. 
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.SM t no z-n.t.L Text tis small. 

.TH n c x yes Begin page named n c; x is extra commentary, e.g. 'local', for 
page Set indent and tabs to . .Si. 

.TP i yes i-p.i. Set prevailing indent to i. indented with hanging given 
by next text line. If tag it on separate line. 

• n.t.L - next text line; p.i .... ind em 

7th Edition 
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NAME 
me - macros for formatting papers 

SYNOPSIS 
nroff - me [ options ] file .. . 
troff - me [ options ] file .. . 

DESCRIPTION 

FILES 

This package of nroff and troff macro definitions provides a canned formatting facility for tech
nical papers in various formats. When producing 2-column output on a terminal, filter the out
put through co/(1). 

The macro requests are defined below. Many nroff and trojfrequests are unsafe in conjunction 
with this package, however these requests may be used with impunity after the first .pp: 

.bp begin new page 

.br break output line here 

.sp n insert n spacing lines 

.ls n Oine spacing) n-1 single, n-2 double space 

.na no alignment of right margin 

.ce n center next n lines 

.ul n underline next n lines 

.sz +n add n to point size 

Output of the eqn, neqn, refer, and tbl(l) preprocessors for equations and tables is acceptable as 
input. 

/usr /lib/tmac/tmac.e 
/usr /lib/me/* 

SEE ALSO 
eqn(l), trotf(l), refer(l), tbl(l) 
-me Reference Manual, Eric P. Allman 
Writing Papers with Nroff Using -me 

REQUESTS 
In the following list, "initialization" refers to the first .pp, .lp, .ip, .np, .sh, or .uh macro. 
list is incomplete~ see The -me Reference Manual for interesting details. 

Request Initial Cause Explanation 

.(c 

.(d 

.(f 

. (1 

.(q 

.(xx 

.(z 

.)c 

.)d 

.)f 

.) l 

.)q 

.)x 

.)z 

Value Break 
yes Begin centered block 
no Begin delayed text 
no Begin footnote 
yes Begin list 
yes Begin major quote 
no Begin indexed item in index x 
no Begin floating keep 
yes End centered block 
yes End delayed text 
yes End footnote 
yes End list 

This 

.++ m H-

yes 
yes 
yes 
no 

End major quote 
End index item 
End floating keep 
Define paper section. m defines the part of the paper, and can be C (chapter), 
A (appendix). P (preliminary, e.g., abstract, table of contents, etc.), B 

t, /1~/'?0 
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. +c T 

. le 1 

.2c 1 

. EN 

.EQ x y 

. TE 

. TH 

.TS x 

.ac AN 

. bx no 

.ba +n 0 

.be no 

.bi x no 

. bx x no 

.ef 'xiz' 

.eh 'xiz' 

.fo 'xii 

. hx 

.he 'xii 

.hl 

.ix no 

.ip x y no 

.Ip yes 

.lo 

.np 

.of 'xii 

.oh 'x'ii 

.pd 

. pp no 

. 1 yes 

.re 

.sc no 

.sh n x 

. sk no 

. sz +n lOp 

. th no 

. tp no 

.u x 

. uh 

. xpx 

yes 
yes 
yes 
yes 
yes 

yes 
yes 
yes 
no 

no 
yes 

yes 
no 
no 
no 
no 
no 
no 
no 
yes 
no 
yes 
yes 
no 

yes 
no 
no 
yes 
yes 
no 
no 
no 

yes 

no 
no 
no 
yes 
no 
yes 
no 

UNIX Programmer's Manual ME(7) 

(bibliography), RC (chapters renumbered from page one each chapter), or RA 
(appendix renumbered from page one). 
Begin chapter (or appendix, etc., as set by . + +). Tis the chapter title . 
One column format on a new page . 
Two column format. 
Space after equation produced by eqn or neqn . 

Precede equation; break out and add space. Equation number is y. The 
optional argument x may be I to indent equation (default), L to left-adjust the 
equation, or C to center the equation. 
End table . 
End heading section of table . 
Begin table; if x is H table has repeated heading. 
Set up for ACM style output. A is the Author's name(s), N is the total 

number of pages. Must be given before the first initialization. 
Print x in boldface; if no argument switch to boldface . 
Augments the base indent by n. This indent is used to set the indent on regular 
text (like paragraphs). 
Begin new column 
Print x in bold italics (nofill only) 
Print x in a box (no fill only) . 
Set even footer to x y z 
Set even header to x y z 
Set footer to x y z 
Supress headers and footers on next page . 
Set header to x y z 
Draw a horizontal line 
Italicize x; if x missing, italic text follows . 
Start indented paragraph, with hanging tag x. Indentation is y ens (default 5) . 
Start left-blocked paragraph . 
Read in a file of local macros of the form .•x. Must be given before initializa
tion. 
Start numbered paragraph. 
Set odd footer to x y z 
Set odd header to x y z 
Print delayed text. 
Begin paragraph. First line indented . 
Roman text follows . 
Reset tabs to default values. 
Read in a file of special characters and diacritical marks. Must be given before 
initialization. 
Section head follows, font automatically bold. n is level of section, x is title of 
section. 
Leave the next page blank. Only one page is remembered ahead . 
Augment the point size by n points . 
Produce the paper in thesis format. Must be given before initialization . 
Begin title page . 
Underline argument (even in trojJ}. (No.fill only). 
Like .sh but unnumbered . 
Print index x . 
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NAME 
ms - macros for formatting manuscripts 

SYNOPSIS 
nroff - ms [ options ] file .. . 
troff - ms [ options 1 file .. . 

DESCRIPTION 

FILES 

This package of nroff and troff macro definitions provides a canned formatting facility for tech
nical papers in various formats. When producing 2-column output on a terminal, filter the out
put through col(l). 

The macro requests are defined below. Many nroff and troffrequests are unsafe in conjunction 
with this package, however these requests may be used with impunity after the first .PP: 

.bp begin new page 

.br break output line here 

.sp n insert n spacing lines 

.ls n Oine spacing) n-1 single, n-2 double space 

.na no alignment of right margin 

Output of the eqn, neqri, refer, and tbl(l) preprocessors for equations and tables is acceptable as 
input. 

/usr /lib/tmac/tmac.s 

SEE ALSO 
eqn(l), trotr(l), refer(l), tbl(l) 

REQUESTS 
Request Initial Cause Explanation 

. IC 

. 2C 

. AB 

. AE 

. AI 

. AT 

. AU xy 

. Bx 

. Bl 

.B2 

. BT 

. BXx 

.cs x. .. 

. CT 

.DAx 

. DE 

.OS x 

. EG 

. EN 

.EQ x y 

Value Break 
yes yes One column format on a new page . 
no yes Two column format . 
no yes Begin abstract . 

yes End abstract . 
no yes Author's institution follows. Suppressed in TM . 
no yes Print 'Attached' and tum off line filling . 
no yes· Author's name follows. x is location and y is extension, ignored except in TM . 
no no Print x in boldface; if no argument switch to boldface . 
no yes Begin text to be enclosed in a box . 
no yes End text to be boxed . print it. 
date no Bottom title, automatically invoked at foot of page. May be redefined . 
no no Print x in a box . 

yes Cover sheet info if TM format, suppressed otherwise. Arguments are number 
of text pages, other pages, total pages, figures, tables, references. 

no yes 
nroff no 

yes 

Print 'Copies to' and enter no-fill mode . 
'Date line' at bottom of page is x. Default is today. 
End displayed text. Implies .KE . 

no yes Start of displayed text, to appear verbatim line-by-line. x-I for indented 

no 

display (default), x-L for left-justified on the page, x-C for centered, x-B 
for make left-justified block, then center whole block. Implies .KS. 
Print document in BTL format for 'Engineer's Notes.' Must be first . 

yes Space after equation produced by eqn or neqn . 
yes Precede equation; break out and add space. Equation number is y. The 

optional argument x may be I to indent equation (default), L to left-adjust the 
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. FE 

. FS no 

. HO 

.I x no 
JH no 
.IM no 
JP xy no 
.KE 
.KF no 

. KS no 

. LG no 

. LP yes 

. MF 

. MH 

.MR 

.ND date troff 

.NH n 

. NL yes 

. OK 

. PP no 

. PT pg# 

.PY 

.QE 

. QP 

.QS 

. R yes 

.RE 

. RP no 

.RS 

.SG x no 

. SH 

. SM no 

. TA x. .. 5 ... 

. TE 

. TH 

. TL no 

.TM x. .. no 

.TRx 

. TS x 

. ULx 

.ux 

.WH 

7th Edition 

yes 
no 
no 
no 
no 
no 
yes 
yes 
yes 

yes 
no 
yes 

no 

no 

yes 

no 
yes 
yes 
. 
no 
yes 
yes 
yes 
no 
yes 

yes 

yes 

yes 
no 
no 
yes 
yes 
yes 

yes 
no 
no 

no 
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equation, or C to center the equation. 
End footnote . 
Start footnote. The note will be moved to the bottom of the page . 
'Bell Laboratories, Holmdel, New Jersey 07733' . 
Italicize .x; if x missing, italic text follows. 
'Bell Laboratories, Naperville, Illinois 60540' 
Print document in BTL format for an internal memorandum. Must be first . 
Start indented paragraph, with hanging tag x. Indentation is yens (default 
End keep. Put kept text on next page if not enough room. 
Start floating keep. If the kept text must be moved to the next page, float later 
text back to this page. 
Start keeping following text . 
Make letters larger . 
Start left-blocked paragraph . 
Print document in BTL format for 'Memorandum for File.' Must be first . 
'Bell Laboratories, Murray Hill, New Jersey 07974' . 
Print document in BTL format for 'Memorandum for Record.' Must be first 
Use date supplied (if only in special BTL format positions~ omit from page 
footer. 
Same as .SH, with section number supplied automatically. Numbers are mul
tilevel, like 1.2.3, where n tells what level is wanted (default is 1). 
Make letters normal size . 
'Other keywords' for TM cover sheet follow . 
Begin paragraph. First line indented . 
Page title, automatically invoked at top of page. May be redefined . 
'Bell Laboratories, Piscataway, New Jersey 08854' 
End quoted {indented and shorter) material 
Begin single paragraph which is indented and shorter . 
Begin quoted (indented and shorter) material. 
Roman text follows . 
End relative indent level. 
Cover sheet and first page for released paper. Must precede other requests . 
Start level of relative indentation. Following .IP's are measured from current 
indentation. 
Insert signature(s) of author(s), ignored except in TM. x is the reference line 
(initials of author and typist). 
Section head follows, font automatically bold . 
Make letters smaller . 
Set tabs in ens. Default is 5 10 15 ... 
End. table . 
End heading section of table . 
Title follows . 
Print document in BTL technical memorandum format Arguments are TM 
number, (quoted list of) case number(s), and file number. Must precede other 
requests. 
Print in BTL technical report format; report number is x. Must be first 
Begin table; if x is H table has repeaced heading . 
Underline argument (even in troff) . 
'UNIX'; first time used, add footnote 'UNIX is a trademark of Bell Labora
tories.' 
'Bell Laboratories, Whippany, New Jersey 07981 '. 
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NAME 
terminals - conventional names 

DESCRIPTION 
These names are used by certain commands and are maintained as part of the shell environ
ment (see sh(1),environ(5)). 

adm3a Lear Seigler Adm-3a 
2621 Hewlett-Packard HP262? series terminals 
hp Hewlett-Packard HP264? series terminals 
clOO Human Designed Systems Concept 100 
h19 Heathkit Hl9 
mime 
1620 
300 
33 
37 
43 
735 
745 
dumb 
4014 
vt52 

Microterrn mime in enhanced ACT IV mode 
DIABLO 1620 (and others using HyType II) 
DASI/DTC/GSI 300 (and others using HyType I) 
TELETYPE® Model 33 
TELETYPE Model 37 
TELETYPE Model 43 
Texas Instruments TI735 (and TI725) 
Texas Instruments TI745 
terminals with no special features 
Tektronix 4014 
Digital Equipment Corp. VT52 

The list goes on and on. Consult /etc/termcap (see termcap(S)) for an up-to-date and locally 
correct list. 

Commands whose behavior may depend on the terminal eicher consult TERM in the environ
ment, or accept arguments of the form -Tterm, where term is one of the names given above. 

SEE ALSO 

BUGS 

stty(l), tabsO), plot (1), sh (1), environ (5) ex (1), clear(l), more(l), ul (1), tset{l), 
termcap (5), termlib (3), ttytype (5) 
troff (1) for nroff 

The programs that ought to adhere to this nomenclature do so only fitfully. 
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NAME 
ac - login accounting 

SYNOPSIS 
/etc/ac [ -w wtmp] [ -p J [ -d J [people] ... 

DESCRIPTION 

FILES 

Ac produces a printout giving .connect time for each user who has logged in during the !if e of 
the current wtmp file. A total is also produced. -w is used to specify an alternate wtmp file. 
-p prints individual totals; without this option, only totals are printed. -d causes a printout 
for each midnight to midnight period. Any people will limit the printout to only the specified 
login names. If no wtmp file is given, /usr/adm/wrmp is used. 

The accounting file lusr!adm/wtmp is maintained by init and login. Neither of these programs 
creates the file, so if it does not exist no connect-time accounting is done. To start accounting, 
it should be created with length 0. On the other hand if the file is left undisturbed it will grow 
without bound, so periodically any information desired should be collected and the file trun
cated. 

/usr/adm/wtmp 

SEE ALSO 
init(8), sa(8), !ogin(l), utmp(5). 
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NAME 
adduser - procedure for new users 

DESCRIPTION 

FILES 

A new user must name, which must not appear in letclpasswd. An 
account can be added by a line the passwd file; this must be done with the password 
file locked e.g. vipw(8). 

A new user is a group and user id. User id's should be across a system, since 
they are used to control access to 
in the same group. Thus at 
and a few sped~! groups 
and the super-user is in this group. 

A skeletal account for a new user 

ernie::235:20:& 

users working on similar projects will be put 
groups system graduate students, 
System staff is group "1 historical reasons, 

would look like: 

The first field is the login name "ernie". The next field is the password which is not 
given and must be initialized 
Traditionally, users in group 20 are 
the 200's. The next 
home phone. 
can tell that emie's real name 
appropriate capitalization), that 
his home phone number is 
allow different 
several things particular to 
"E" are in Hail and that 

) . The next two fields are user and group id's. 
students and have account names with numbers in 

about emie's real name, and office and 
l) program. From this information we 

&. here serves to repeat "emie" with 
extension is x2-7925, and this 

1) program if necessary to 
version of finger knows 

- that phone extensions start - ", that offices ending in 
ending in are in Cory Hall. 

and a login shell name. user live 
machines letter 1) address as the of two charac-
Department VAX, whose address is "csvax" abbrevi-

systems are mounted on "Iva'', "/vb", etc. On each such filesystem 
there are there for each group users, i.e.: and This is 
not strictly necessary but keeps number of files in the small. 

The shell will to "/bin/sh" if none is 
"/bin/csh" so this is usually here. 

it is useful to give new users some 
files such as if use 
directory contains skeletal 
copies these files which, for 

/etc/passwd 
/usr/skel directory 

Most. users at Berkeley choose 

at each 

. The 
be given 

SEE ALSO 
passwd (l), 1), chsh(l), 1), passwd(5), vipw(8) 

BUGS 
User information should he stored in its own data base separate from password file. 
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NAME 
analyze - Virtual UNIX postmortem crash analyzer 

SYNOPSIS 
/etc/analyze [ -s swapfile ] [ -r] [ -m ] [ -d 1 [ -D ] [ -v 1 corefile [ system ] 

DESCRIPTION 

FILES 

Analyze is the post-mortem analyzer for the state of the paging system. In order to use analyze 
you must arrange to get a image of the memory (and possibly the paging area) of the system 
after it crashes (see crash(8)). 

The. analyze program reads the relevant system data structures from the core image file and 
indexing information from /vmunix (or the specified file). to determine the state of the pag
ing subsystem at the point of crash. It looks at each process in the system, and the resources 
each is using in an attempt to determine inconsistencies in the paging system state. Normally, 
the output consists of a sequence of lines showing each active process, its state (whether 
swapped in or not), its pObr, and the number and location of its page table pages. Any pages 
which are locked while raw i/o is in progress, or which are locked because they are inrransit are 
also printed. (lntransit text pages often diagnose as duplicated~ you will have to weed these out 
by hand.) 

The program checks that any pages in core which are marked as not modified are, in fact, 
identical to the swap space copies. It also checks for non-overlap of the swap space, and that 
the core map entries correspond to the page tables. The state of the free list is also checked. 

Options to analyze: 

- D causes the diskmap for each process to be printed. 

-d causes the (sorted) paging area usage to be printed. 

-r which causes the free list to be dumped. 

-m causes the entire coremap state to be dumped. 

-v (long unused) which causes a hugely verbose output format to be used. 

In general, the output from this program can be confused by processes which were forking, 
swapping, or exiting or happened to be in unusual states when the crash occurred. You should 
examine the flags fields of relevant processes in the output of a ps1a1(8) to weed out such 
processes. 

It is possible to look at the core dump with adb if you do 

adb /vmunix /vmcore 
Im 80000000 #ffffffff 

which fixes the map of vmcore so that symbols in data space will work. Note that the debugger 
is looking at the physical memory at the point of crash~ you will have to determine which pages 
of physical memory virtual pages are in if you wish to look at them. If analyze says that a 
processes page tables are in page 218 (hex of course), then you can look at them by looking at 
address Ox80043000 in the dump, i.e. "80043000,80/X" will print the page of page tables. 

/vmunix default system namelist 

SEE ALSO . 
ps(l), crash(8), pstat(8) 

AUTHORS 
Ozalp Babaoglu and William Joy 
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DIAGNOSTICS 
Various diagnostics about in swap swap mappings, page table entries 
inconsistent with the core map, incore pages which are marked clean but differ from disk-image 
copies, pages which are locked or and in the free list. 

It would be nice if this program 
tern in particular. 

4th Berkeley Distribution 
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NAME 
arcv - convert archives to new format 

SYNOPSIS 
/etc/arcv file ... 

DESCRIPTION 

ARCV ( 8) 

Arcv converts archive files (see ar(l), ar(S)) from 32v and Third Berkeley editions to a new 
portable format. The conversion is done in place, and the command refuses to alter a file not 
in old archive format. 

Old archives are marked with a magic number of 0177545 at the start; new archives have a first 
line "!<arch>". 

FILES 
/tmp/v•, temporary copy 

SEE ALSO 
ar(l), ar(S) 
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NAME 
arff, fkopy - archiver and 

SYNOPSIS 
/etc/arff [ key ] [ name ... ] 
/etc/flcopy [ -h] [ -tn l 

DESCRIPTION 

FILES 

Ar.ff saves and restores on the console lloppy disk. Its actions are controlled by the key 
argument. The is a string of containing at most one function letter and possibly 
one or more function modifiers. Other arguments to the command are file names specifying 
which files are to be dumped or restored. 

Files names have restrictions. because of radix50 considerations. They must be in the form 1-6 
alphanumerics by "." 0-3 alphanumerics. Case distinctions are lost. Only 
the trailing component a is used. 

The function portion of the key is by one the following letters: 

r The named files are replaced where found on the floppy, or added taking up the 
minimal possible portion the empty spot on the floppy. 

x The named files are extracted the floppy. 

d The named files are deleted the floppy. Arff will combine contiguous deleted 
files into one empty entry in the rt-11 directory. 

The names of the specified are listed each time they occur on the floppy. If no 
file is given, all the names on the floppy are listed. 

The following characters may be used in addition to the letter which selects the function 
desired. 

v does its work silently. The v (verbose) option causes it to type the 
it treats preceded by the function letter. With the t function, v 

more about the l1oppy entries than just the name. 

f causes ar/f to use the next argument as the name of the archive instead of 
/dev/floppy. 

m causes arff not to use the mapping algorithm employed in interleaving sectors 
around a floppy disk. ln conjunction with the f option it may be used for extracting 
files from rtl l formatted cartridge disks, for example. 

Flcopy copies the console disk (opened as '/dev/floppy') to a file created in the current 
directory, named "floppy", then the message "Change Floppy, hit rernrn when dcme". 
Then jfcopy copies the local file back out to the floppy disk. 

The -h option to flcopy causes it to open a named "floppy" in the current directory and 
copy it to ldevlflop,rJy; the -:-t option causes only the n trades to participate in a copy. 

/dev/!loppy 
floppy (in current directory) 

At:THORS 
Keith Sklower .. Richard Tuck 

Bl'GS 
Floppy errors are handled ungracefully; A1:ff does not handle multi-segment rtl l directories. 
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NAME 
bad144 - read/write dee standard 144 bad sector information 

SYNOPSIS 
bad144 disktype disk [ sno [ bad ... J ] 

DESCIUPTION 

Badl44 can be used to inspect the information stored on a disk that is used by the disk drivers 
to implement bad sector forwarding. The format of the information is specified by DEC stan
dard 144, as follows. 

The bad sector information is located in the first 5 even numbered sectors of the last track of 
the disk pack. There are five identical copies of the information, described by the dkbad struc
ture. 

Replacement sectors are allocated starting with the first sector before the bad sector information 
and working backwards towards the beginning of the disk. A maximum of 126 bad sectors are 
supported. The position of the bad sector in the bad sector table determines which replacement 
sector it corresponds to. 

The bad sector information and replacement sectors are conventionally only accessable through 
the "c" file system partition of the disk. If that partition is used for a file system, the user is 
responsible for making sure that it does not overlap the bad sector information or any replace
ment sectors. 

The bad sector structure is as follows: 

struct dkbad ! 
long bt_csn; 
u_short bt mbz~ 
u short bt--flag; 
struct bt_bad r 

u_short bt_cyl; 
u short bt trksec; 

} bt_bad[126f --

I• cartridge serial number •/ 
I• unused; should be 0 •I 
/ .. -1 ""'> alignment cartridge •/ 

I• cylinder number of bad sector •/ 
I• track and sector number•/ 

Unused slots in the bt_bad array are filled with all bits set, a putatively illegal value. 

Bad144 is invoked by giving a device type (e.g. rk07, rm03, rm05, etc.), and a device name 
(e.g. hkO, hpl, etc.). It reads the first sector of the last track of the corresponding disk and 
prints out the bad sector information. It may also be invoked giving a serial number for the 
pack and a list of bad sectors, and win then write the supplied information onto the same loca
tion. Note, however, that badl44 does not arrange for the specified sectors to be marked bad 
in th.is case. This option should only be used to restore known bad sector information which 
was destroyed. 

New bad sectors can be added by running the standard DEC formatter in section "bad". 

SEE ALSO 

BUGS 

badsect (8), format (8) 

It should be possible to both format disks on-line under UNIX and to change the bad sector 
information, marking new bad sectors, without running a standalone program. 

The bootstrap drivers used to boot the system do not understand bad sectors, handle ECC 
errors, or the special SSE (skip sector) errors of RM80 type disks. This means that none of 
these errors can occur when reading the file /vmunix to boot. When a disk drive is used to 
load the bootstrap code (the alternative would be that the bootstrap would be loaded from the 
console media), sector 0 of the disk drive and the file /boot in the root file system of that drive 
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must also not have any of these errors in it. 

The drivers which write a system core image on disk after a crash do not handle errors~ thus 
the crash dump area must be free of errors and bad sectors. 
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NAME 
badsect - create files to contain bad sectors 

SYNOPSIS 
/etc/badsect sector ... 

DESCRIPTION 
Badsect makes a file to contain a bad sector. Normally, bad sectors are made inaccessible by the 
standard formatter, which provides a forwarding table for bad sectors to the driver; see 
badl 44(8) for details. If a driver supports the bad blocking standard it is much pref er able to 
use that method to isolate bad blocks, since the bad block forwarding makes the pack appear 
perfect, and such packs can then be copied with dd(8). The technique used by this program is 
also less general than bad block forwarding, as badsect can't make amends for bad blocks in the 
i·list of file systems or in swap areas. 

Adding a sector which is suddenly bad to the bad sector table currently requires the running of 
the standard DEC formatter, as UNIX does not supply formatters. Thus to deal with a newly 
bad block or on disks where the drivers do not support the bad-blocking standard badsect may 
be used to good effect. 

BadSf!<:t is used on a quiet file system in the following way: First mount the file system, and 
change to its root directory. Make a directory BAD there and change into it. Run bad.sect giv-

as argument all the bad sectors you wish to add. (The sector numbers should be relative to 
the beginning of the file system, but this is not hard to do as the system reports relative sector 
numbers in its console error messages.) Then change back to the root directory, unmount the 
file system and run fsck(S) on the file system. The bad sectors should show up in two files or 
in the bad sector files and the free list. Have fsck remove files containing the off ending bad 
sectors, but do not have it remove the BAD/ rmnnn files. This will leave the bad sectors in only 
the BAD files. 

Badsect works by giving the specified sector numbers in a mknod(2) system call, creating a reg
ular file whose first block address is the block containing bad sector and whose name is the bad 
sector number. The file has 0 length, but the check programs will still consider it to contain 
the block containing the sector. This has the pleasant effect that the sector is completely inac
cessible to the containing file system since it is not available by accessing the file. 

SEE ALSO 

BUGS 

bad144(8), fsck (8) 

If both sectors which comprise a 0024 byte) disk blod<: are bad, you should specify_ only one of 
them to bo.dsect, as the blocks in the bad sector files actually cover both (bad) disk sectors. 
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NAME 
catman - create the cat tiles for the manual 

SYNOPSIS 
/etc/catman [ -p] [ -n] [ -w 1 [sections] 

DESCRIPTION 

CATMAN ( 8) 

Catman creates the preformatted versions of the on-line manual from the nroff input files. 
Each manual page is examined and those whose preformatted versions are missing or out of 
date are recreated. If any changes are made, catman will recreate the /usr/lib/whatis database. 

FILES 

If there is one parameter not starting with a ' - ', it is take to be a list of manual sections to 
look in. For example 

catman 123 

will cause the updating to only happen to manual sections I, 2, and 3. 

Options: 

-n prevents creations of /usr/lib/whatis. 

-p prints what would be done instead of doing it. 

-w causes only the /usr/Ub/whatis database to be created. No manual reformatting is 
done. 

/usr/man/man? /•.• 
/usr/man/cat? /•.• 
/usr /Ii b/makewhatis 

raw (nroff input) manual sections 
preformatted manual pages 
commands to make whatis database 

SEE ALSO 
man(l) 

BlJGS 
Acts oddly on nights with full moons. 
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NAME 
chown, chgrp - change owner or group 

SYNOPSIS 
/etc/chown owner file .. . 

/etc/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 
- clear 

SYNOPSIS 
i-number ... 

DESCRIPTION 
N.B.: Clri is obsoleted 

writes zerns on the 
blocks in the 

Read and write 
allocatable. 

work 

c!ri, any 

i.s to remove a some reason appears in no 
an i~node does appear in a care should be taken 

to track down the entry an.d remove it. when the l··node is reallocated to some new 
file, the old will stiH point to that At that the old entry will destroy 
the new file. The new will so the is 
likely to be 

SEE ALSO 
icheck 

BUGS 
If the is open, clri is 
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NAME 
con.fig - Build system configuration files 

SYNOPSIS 
/etc/c:ooft1 config_file 

DESCRIPTION 
Config builds a set of system configuration files from a short file which describes the sort of sys
tem that is being configured. It also takes as input a file which tells config what files are needed 
to generate a system. 

Con.fig should be run from the eonf subdirectory of the system source (usually /sys/conf or 
/usr/src/sys/conf). Config assumes that there is already a directory ../con/ig_jile created and it 
places all its output files in there. The output of config consists of a number files: ioconf.c which 
contains a description of what i/o devices are attached to the system, ubglue.s which is a set of 
interrupt service routines for devices attached to the UNIBUS, makefile for building the system 
and a set of header files which contain the number of various devices that will be compiled into 
the system. 

After rurming config, it is necessary to run ·make depend• in the directory where the new 
makefile was created. Config reminds you of this when it completes. 

If you get any other error messages from corifig, you should fix the problems in your 
configuration and try again. If you try to compile a system that had configuration errors, 
you will meet with failure. 

CONFIG FILE FORMAT 
In the following descriptions, a number can be a decimal integer, a whole octal number or a 
whole hexadecimal number. Hex and octal are specified to config in the same way they are 
specified to the C compiler, a number starting with "Ox" is a hex number and a number starting 
with just a ·o· is an octal number. When specifying the timezone, you may also use floating 
point numbers. 

Comments are specified in a con.fig file with the character "#·. All characters from a ·#" to the 
end of a line are ignored. · 

Lines beginning with tabs are considered continuations of the previous line. 

Lines of the config file can 'be one of several types. First there are lines which describe general 
things about your system. Here is a list of the possibilities. 

cpu "type' 
This system is to run on the cpu type specified. More than one. cpu type can appear in the 
config file. Legal types are V AX780, V AX750, and V AX7ZZ. 

options optli.st 
Compile the listed options into the system. Options in this list are seperated by commas. 
There is a list of options that you may specify in the generic makefile. A line of the form 
"options FUNNY,HAHA" yields -DFUNNY -DHAHA to the C compiler. 

timezone number [ dst l 
Specifies the timezone you are in. This is measured in the number of hours west of GMT 
you are. 5 is EST, 8 is PST. If you specify dst, the system will operate under daylight 
savings time. 

ldeot name 
This system is to be known as name. This is usually a cute name like ERNIE (short for 
Ernie Co-Vax) or VAXWELL (for Vaxwell Smart). 
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rr.uu:users number 
The maximum number of active user on this system is number. 

number is used to size. several system data structures. 

config device sysnam.e 
sysname. may be 

describes what devices your system has and what they 
are ... ,.,,.,,.,~.,. lines have the following 
format. 

controller. A tape an mba 
(MASSBUS) or a uba A device is which connects to the uba, 

A pseudo-device is some
Current examples are the 

lf you load a subsys-

like a DZ-11 or a DR-11. Disk and tape should be 
thing but is not 
bk line 
tern 

The 
must 

is what the device you are 
zero then the 

is sequence 

cu addr 
Specifies the csr 
devices connected 
address so that it will be 

ddn rmmber 
For a disk or UNlBUS tape, 

slave number 
For a 

ftags number 
These 

vector addr [ addf ] 
For devices 

The easiest way to understand 
system. Here is a short 
and a IL 

# 
# 
# 

cpu 
ide:nt 
hz 60 
timezone 8 dst 
maxusers 

4th Berkeley Distribution 

code a 

lf it is not a you 

you must 

tape and disk controllers and all 
you a zero on the 

as an octal number. 

which drive this is:. 

at system initializatim1 time. 

the routine. 

a system with an 
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FILES 

config 
c:onfig 

hp 
rk 

controller mbaO 
controller ubaO 
disk hpO 
master htO 
tape tuO 
pseudo-device pty 
pseudo-device bk 

vmunix 
rkvmunix 

at nexus ? 
at nexus ? 
at mbaO drive 0 
at mba 1 drive 0 
at htO slave 0 

controller hkO at ubaO csr 0177440 
disk rkO at hkO drive 0 
disk rkl at hkO drive 1 

vector rkintr 

device dhl at ubaO csr 0160040 vector dhrint dhxint 
device dzO at ubaO csr 0160100 flags Ox.co vector dzrint dzxint 

A ? may be substituted for a number in two places and the system will figure out what to fill in 
for the ? when it boots. You can put question marks on a con dev (e.g. at mba?) or on a drive 
number (e.g. drive ?). This allows redundancy as a single system can be built which will reboot 
on different hardware configurations. 

I sys/ conf I makefile 
I sys/ conf I fiies 

Generic makefile 
List of files system is built from 

SEE ALSO 
The SYNOPSIS portion of each device in section 4. 

AUTHOR 

BUGS 

Michael Toy 

The line numbers reported in error messages are usually off by one. 

Should describe the format of the "files" file here; you can probably figure it out for yourself 
in the meantime. 

No exhaustive testing of responses to all the weird input semantic errors possible has been 
done. 
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NAME 
crash - what happens when the system crashes 

DESCRIPTION 
section explains what when the system crashes and how you can analyze crash 

dumps. 

When the system crashes it a message the 

i gave up the 

on the 

system will 

The system has a number if one these it will 
with a very short message 

most common cause system failures is hardware which can in 
different ways. are the messages which you are to encounter, with some as to 

causes. Left unstated in all cases is thal hardware or error produced the 
message in some way. 

swap 
system encountered an error to write to the device or an error in 

your disk if it is broken reading critical 
or unreliable. 

a disk drive. should 

ning out 
bigger. 

KSP not valid 
SBl fault 
CHM? in kernel 

be a 
causes a crash. 

either a serious in the 
hardware. If SBI faults recur, check out the 
faults recur, there is likely a 
caused a processor. 

machine check %x: t1P.~:rr1iritm 

machine dependent machimN::heck information 
We should and 
knows Oike your friendly 

type %d, code -%d, pc-%x 

up the data structure run-
you should make the timeout table 

these can be 

someday. now, ask someone who 

A 1.mexpect.ed has occurred within the ""'~'"'''""' the trap types are: 

0 reserved addressing fa.uh 
1 
2 
3 bpt instruction 
4 xfc instruction 
5 system call 
6 arithmetic trap 
7 a.st delivery 
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8 segmentation fault 
9 protection fault 
10 trace trap 
11 compatibility mode fault 
12 page fault 
13 page table fault 

The favorite trap type in system crashes is trap type 9, indicating a wild reference. The code is 
the referenced address, and the pc at the time of the fault is printed. These problems tend 10 

be easy to track down if they are kernel bugs since the processor stops cold, but random flaki
ness seems to cause this sometimes, e.g. we have trapped with code 80000800 three times in 
six months as an instruction fetch went across this page boundary in the kernel but have been 
unable to find any reason for this to have happened. 

init died 
The system initialization process has exited. This is bad news, as no new users will 
then be able to log in. Rebooting is the only fix, so the system just does it right away. 

That completes the list of panic types you are likely to see. 

When the system crashes it write (or at least attempts to write) a image of the current memory 
into -the back end of the primary swap area. After the system is rebooted, 1.he program 
sa11ecore(8) runs and preserves a copy of this core image and the current system in a specified 
directory for later perusal. See savecore(8) for details. 

To analyze a dump you should begin by running ps -alxk to print the process table at the time 
of the crash. Use adbO) to examine lvmcore. The location _rpb+Ot508 is the bottom of a 
stack onto which were pushed the stack pointer sp, PCBB (containing the physical address of a 
u area), MAPEN, IPL, and registers rl3- rO (in that order). rl3(fp) is the system frame 
pointer and the stack is used in standard caUs format. Use adbO) to get a reverse calling 
order. In most cases this procedure will give an idea of what is wrong. A more complete dis
cussion of system debugging is impossible here. See, however, analyze(8) for some more 
hints. 

SEE ALSO 

BUGS 

ana!yze(S), reboot(8) 
VAX 111780 System Maintenance Guide for more information about machine checks. 

There should be a better program than ana6'ze(8) available which prints out more of the system 
st.ate symbolically after a crash to lessen the tedious tasks involved in crash analysis. 
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NAME 
cron - clock daemon 

SYNOPSIS 
/etc/cron 

DESCRIPTION 

FILES 

Cron executes commands at specified dates and times according to the instructions in the file 
/usr/lib/crontab. Since cron never exits, it should only be executed once. This is best done by 
running cron from the initialization process through the file /etc/re; see init(8). 

Crontab consists of lines of six fields each. The fields are separated by spaces or tabs. The first 
five are integer patterns to specify the minute (0-59). hour (0-23). day of the month {1-31). 
month of the year 0-12), and day of the week 0-7 with I-Monday). Each of these patterns 
may contain a number in the range above; two numbers separated by a minus meaning a range 
inclusive; a list of numbers separated by commas meaning any of the numbers; or an asterisk 
meaning all legal values. The sixth field is a string that is executed by the Shell at the specified 
times. A percent character in this field is translated to a new-line character. Only the first line 
(up to a % or end of line) of the command field is executed by the Shell. The other lines are 
made available to the command as standard input. 

Crontab is examined by cron every minute. 

/usr/lib/crontab 
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NAME 
dcheck - file system directory consistency check 

SYNOPSIS 
/etc/dcheck ( -i numbers] [ filesystem ] 

DESCRIPTION 

FILES 

N.B.: Dcheck is obsoleted for normal consistency checking by ftck(8). 

Dcheck reads the directories in a file system and compares the link-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 i-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. 

Default file systems vary with installation. 

SEE ALSO 
fsck(8), icheck(8), filsys(5), clri(8), ncheck(8) 

DIAG'.'IOSTICS 

BUGS 

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 link-count and no entries are also 
listed. The only dangerous situation occurs when there are more entries than links; if 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. 

Since dcheck is inhereritly two-pass in nature, extraneous diagnostics may be produced if applied 
to active file systems. 

Dcheck is obsoleted by ftck and remains for historical reasons. 
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NAME 
delivermail - deliver mail to arbitrary people 

SYNOPSIS 
/etc/delivermail [ -[fr} address 1 [ -a ] [ -ex] [ -n ] [ -m ] [ -s ] [ -i 1 [ -h N 1 
address ... 

DESCRIPTION 
Delivermail delivers a letter to one or more people, routing the letter over whatever networks 
are necessary. Delivermail will do inter-net forwarding as necessary to deliver the mail to the 
correct place. 

Delivermail is not intended as a user interface routine; it is expected that other programs will 
provide user-friendly front ends, and delivermail will be used only to deliver pre-formatted mes
sages. 

Delivermail reads its standard input up to a control-D or a line with a single dot and sends a 
copy of the letter found there to all of the addresses listed. If the - i flag is given, single dots 
are ignored. It determines the network to use based on the syntax of the addresses. Addresses 
containing the character '@' or the word "at" are sent to the ARPANET; addresses containing 
'!' are sent to the UUCP net, and addresses containing ':' or '.' are sent to the Berkeley net
work. Other addresses are assumed to be local. 

Local addresses are looked up in a file constructed by newaliases(l) from the data file 
lusr/lib/aliases and aliased appropriately. Aliasing can be prevented by preceding the address 
with a backslash or using the -n flag. Normally the sender is not included in any alias expan
sions, e.g., if 'john' sends to 'group', and 'group' includes 'john' in the expansion, then the 
letter will not be delivered to 'john'. The -m flag disables this suppression. 

Delivermail computes the person sending the mail by looking at your login name. The "from" 
person can be explicitly specified by using the -r flag; or, if the -a flag is given. delivermail 
looks in the body of the message for a "From:" or "Sender:" field in ARPANET format. The 
-f and -a flags can be used only by the special users root and network. or if the person you are 
trying to become is the same as the person you are. The -r flag is entirely equivalent to the 
-r flag; it is provided for ease of interface only. 

The -ex flag controls the disposition of error output. as follows: 

e Print errors on the standard output, and echo a copy of the message when done. It is 
assumed that a network server will return the message back to the user. 

m Mail errors back to the user. 

p Print errors on the standard output. 

q Throw errors away; only exit status is returned. 

w Write errors back to the user's terminal, but only if the user is still logged in and write per-
mission is enabled; otherwise errors are mailed back. 

If the error is not mailed back, and if the mail originated on the machine where the error 
occurred, the letter is appended to the file dead.letter in the sender's home directory. 

If the first character of the user name is a vertical bar, the rest of the user name is used as the 
name of a program to pipe the mail to. It may be necessary to quote the name of the user to 
keep delivermail from suppressing the blanks from between arguments. 

The message is normally edited to eliminate "From" lines that might confuse other mailers. In 
particular, "From" lines in the header are deleted, and "From" lines in the body are 
prepended by '> '. The -s flag saves "From" lines in the header. 
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FILES 

The -h flag gives a "hop-count", i.e., a measure of how many times this message has been 
processed by delivermai! (presumably on different machines). Each time delivermail processes a 
message, it increases the hop-count by one~ if it exceeds 30 delivermall assumes that an alias 
loop has occurred and it aborts the message. The hop-count defaults to zero. 

Delivermail returns an exit status describing what it did. The codes are defined in < sysexits.h > 
EX_OK 
EX_NOUSER 
EX_UNAVAILABLE 
EX_SYNTAX 
EX_SOFTW ARE 
EX_OSERR 
EX_NOHOST 

/usr/lib/aliases 
/usr /lib/aliases.dir 
/usr /lib/aliases.pag 
/bin/mail 
/usr /net/bin/v6mail 
/usr/net/bin/sendmail 
/usr/!ib/mailers/arpa 
/tmp/mail"' 
/tmp/xscript• 

Successful completion on all addresses. 
User name not recognized. 
Catchall meaning necessary resources were not available. 
Syntax error in address. 
Internal software error, including bad arguments. 
Temporary operating system error, such as "cannot fork". 
Host name no! recognized. 

raw data for alias names 
data base of alias names 

to deliver uucp mail 
to deliver local mail 
to deliver Berknet mail 
to deliver ARPANET mail 
temp file 
saved transcript 

SEE ALSO 

BUGS 

biff(l), binmai.l(l), mai!(l), newaliasesO), aliases(5) 

Delivermail sends one copy of the letter to each user; it should send one copy of the letter to 
each host and distribute to multiple users there whenever possible. 

Deliwmnai! assumes the addresses can be represented as one word. This is incorrect according 
to the ARPANET mail protocol RFC 733 (NIC 41952), but is consistent with the real world. 
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NAME 
dmesg - collect system diagnostic messages to form error log 

SYNOPSIS 
/etc/dmesg [ - 1 

DESCRIPTION 

FILES 

BUGS 

Dmesg looks in a system buffer for recently printed diagnostic messages and prints them on the 
standard output. The messages are those printed by the system when device (hardware) errors 
occur and (occasionally) when system tables overflow non-fatally. If the - flag is given, then 
dmesg computes (incrementally) the new messages since the last time it was run and places 
these on the standard output. This is typically used with cron(8) to produce the error log 
/usr/adm/messages by running the command 

/etc/dmesg - > > /usr/adm/messages 

every 10 minutes. 

/usr/adm/messages 
/usr/adm/msgbuf 

error log (conventional location) 
scratch file for memory of - option 

The system error message buff er is of small finite size. As dmesg is run only every few 
minutes, not all error messages are guaranteed to be logged. This can be construed as a bless
ing rather than a curse. 

Error diagnostics generated immediately before a system crash will never get logged. 
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NAME 
dump - incremental file system dump 

SYNOPSIS 
/etc/dump [key [ argument ... 1 filesystem ] 

DESCRIPTION 
Dump copies to magnetic tape 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 
01234S6789fuJsdWn. 

0-9 This number is the 'dump level'. All files modified since the last date stored in the file 
/etcldumpdares for the same filesystem at lesser levels will be dumped. If no date is deter
mined by the level, the beginning of time is assumed; thus the option 0 causes the entire 
filesystem to be dumped. 

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 
letcldumpdates. This file records a separate date for each filesystem and each dump level. 
The format of letc/dumpdates is readable by people, consisting of one free format record 
per line: filesystem name, increment level and crime(J) format dump date. letcldumpdares 
may be edited to change any of the fields, if necessary. Note that letcldumpdates is in a 
format different from that which previous versions of dump maintained in letclddate, 
although the information content is identical. 

J This option is intended to be invoked only when the old format /etc/ddate files are updated 
to the new format letcldumpdates format. The effect of this option is to convert between 
the old, obsolete format and to the new format. If the J option is invoked, all other 
options are ignored, and dumpterminates immediately. 

s The size of the dump tape is specified in feet. The number of feet is taken from the next 
argument. When the specified size is reached, dump will wait for reels to be changed. The 
default tape size is 2300 feet. 

d The density of the tape, expressed in BPI, is taken from the next argument. This is used 
in calculating the amount of tape used per reel. The default is 1600. 

W Dump tells the operator what file systems need to be dumped. This information is gleaned 
from the files letc/dumpdates and /etc/fttab. The W option causes dump to print out, for 
each file system in leicldumpdares the most recent dump date and level, and highlights 
those file systems that should be dumped. If the W option is set, all other options are 
ignored, and dumpexits immediately. 

w Is like W, but prints only those filesystems which need to be dumped. 

n Whenever dump requires operator attention, notify by means similar to a wal/0) all of the 
operators in the group "operator". 

If no arguments are given, the key is assumed to be 9u and a default file system is dumped to 
the default tape. 

Dump requires operator intervention on these conditions: end of tape, end of dump, tape write 
error, tape open error or disk read error (if there are more than a threshold of 32). In addition 
to alerting all operators implied by the n key, dump interacts with the operator on dump's con· 
trot terminal at times when dump can no longer proceed, or if something is grossly wrong. All 
questions dump poses must be answered by typing "yes" or "no", appropriately. 

Since making a dump involves a lot of time and etf ort for full dumps, dump checkpoints itself 
at the start of each tape volume. If writing that volume fails for some reason, dump will, with 
operator permission, restart itself from the checkpoint after the old tape has been rewound and 
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FILES 

removed, and a new tape has been mounted. 

Dump tells the operator what is going on at periodic intervals, including usually low estimates of 
the number of blocks to write, the number of tapes it will take, the time to completion, and the 
time to the tape change. The output is verbose, so that others know that the terminal control
ling dump is busy, and will be for some time. 

Now a short suggestion on how to perform dumps. Start with a full level 0 dump 

dump Oun 

Next, dumps of active file systems are taken on a daily basis, using a modified Tower of Hanoi 
algorithm, with this sequence of dump levels: 

3254769899 ... 
For the daily dumps, a set of 10 tapes per dumped file system is used on a cyclical basis. Each 
week, a level 1 dump is taken, and the daily Hanoi sequence repeats with 3. For weekly 
dumps, a set of 5 tapes per dumped file system is used, also on a cyclical basis. Each month, a 
level 0 dump is taken on a set of fresh tapes that is saved forever. 

/dev/rrplg 
/dev/rmt8 
/etc/ddate 
I etc/ dumpdates 
/etc/fstab 
/etc/group 

default filesystem to dump from 
default tape urut to dump to 
old format dump date record (obsolete after -J option) 
new format dump date record 
Dump table: file systems and frequency 
to find group operator 

SEE ALSO 
restor(l), dump(S), dumpdir{l), fstab(5) 

DIAGNOSTICS 

BUGS 

Many, and verbose. 

Sizes are based on 1600 BPI blocked tape; the raw magtape device has to be used to approach 
these densities. Fewer than 32 read errors on the filesystem are ignored. Each reel requires a 
new process, so parent processes for reels already written just hang around until the entire tape 
is written. 

It would be nice if dump knew about the dump sequence, kept track of the tapes scribbled on, 
told the operator which tape to mount when, and provided more assistance for the operator 
running restor. 

8-24 
4th Berkeley Distribution 



DUMPDIR ( 8) UNIX Programmer's Manual 

NAME 
dumpdir - print the names of files on a dump tape 

SYNOPSIS 
/etc/dumpdir [ f filename ] 

DESCRIPTION 

DUMPDIR ( 8) 

Dumpdir is used to read magtapes dumped with the dump command and list the names and 
inode numbers of all the files and directories on the tape. 

FILES 

The f option causes .filename as the name of the tape instead of the default. 

default tape unit varies with installation 
rst• 

SEE ALSO 
dump(l), restor(l) 

DIAGNOSTICS 

BUGS 

[f 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. 

There is redundant information on the tape that could be used in case of tape reading problems. 
Unfortunately, dumpdir doesn't use it. 
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NAME 
format - to 

DESCRIPTION 
Warning: 

l 
how. 

UNIX Manual FORMAT (8) 

know how to do this 
if you do call us and tell us 

tum: are the formatting 

and halt the machine to do any disk: Make certain 
you you want formatted. It is also a idea to down or write protect the 
disks you 

ll 

should read. 
> 

DS> 
DS> 

want to in case. 

RHOS 5 

"RXll VAX DSK LD DEV ·in the floppy disk 

except that the and SELECT lines 

e.g. 

This is for drive 0 on use 9 instead of 8 mba.1, etc. 

a RMOX. the above except that the A IT ACH and SELECT 
lines should read. 

DS>AITACH RH780 RHO 8 .5 
DS>ATTACH RHO DRAO 
DS> 

Formatting an these commands on the console: 
>>>SET REL:2013FDCO 

>>> 
>>>U 
>>>I 
>>> 
>>> 
>>> 177777 
>>>DIP 0 77 

out when it is 
>>>SET 
>>>SET 
>>>SET DEF 

Once a disk is 
can use it with UNIX. 

4th Berkeley Distribution 

still have to build 
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systems on it with mkfs(8) before you 
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Don't forget to put your UNIX console floppy back in the floppy disk drive. 

SEE ALSO 
badl44(8), badsect(8), mkfs(8) 
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NAME 
fsck - file system consistency check and interactive repair 

SYNOPSIS 
/etc/fsck -p [ filesystem ... ] 
/etc/fsck [ -11 [ -a 1 [ -sX] [ -SX 1 [ -t filename] [ filesystem 1 ... 

DESCRIPTION 
The first form of /sck preens a standard set of filesystems or the specified file systems. It is 
normally used in the script /etc/re durin1 automatic reboot. In this case fsck reads the table 
/etc/fstab to determine which file systems to check. It uses the information there to inspect 
croups of disks in parallel taking maximum advantage of i/o overlap to check the file systems as 
quickly as possible. Normally, the root file system will be checked on pass 1, other "root" 
("a" partition) file systems on pass 2, other small file systems on separate passes (e.g. the "d" 
file systems on pass 3 and the .. e" file systems on pass 4), and finally the large user file systems 
on the last pass, e.g. pass 5. A pass number of 0 in fstab causes a disk to not be checked~ simi
larly partitions which are not shown as to be mounted "rw" or "ro" are not checked. 

The system takes care that only a restricted class of innocuous inconsistencies can happen 
unless hardware or software failures intervene. These are limited to the following: 

Unreferenced inodes 

Link counts in inodes too large 

Missing blocks in the free list 

Blocks in the free list also in files 

Counts in the super-block wrong 

These are the only inconsistencies which fsck with the - p option wiJI correct; if it encounters 
other inconsistencies, it exits with an abnormal return status and an automatic reboot will then 
fail. For each corrected inconsistency one or more lines will be printed identifying the file sys
tem on which the correction will take place, and the nature of the correction. After success
fully correcting a file system, fsck will print the number of files on that file system and the 
number of used and free blocks. 

Without the - p option, fsck audits and interactively repairs inconsistent conditions for file sys
tems. If the file system is inconsistent the operator is prompted for concurrence before each 
correction is attempted. It should be noted that a number of the corrective actions which are 
not fixable under the -p option will result in some loss of data. The amount and severity of 
data lost may be determined from the diagnostic output. The default action for each con
sistency correction is to wait for the operator to respond yes or QO. If the operator does not 
have write permission fsck will default to a - a action. 

Fsck has more consistency checks than its predecessors chttk, dcheck, /check, and icheck com
bined. 

The following flags are interpreted by fsck. 

- 'I Assume a yes response to all questions asked by fsck; this should be used with great cau
tion as this is a free license to continue after essentially unlimited trouble has been 
encountered. 

- a Assume a no response to all questions asked by fsck,· do not open the tile system for 
writing. 

-sX Ignore the actual free list and (unconditionally) reconstruct a new one by rewriting the 
super-block of the file system. The file system should be unmounted while this is done; 
if this is not possible, 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-

4th Berkeley Distribution 8-28 



FSCK ( 8) UNIX Programmer's Manual FSCK ( 8) 

FILE.S 

core copy of the superblock wm not continue to be used, or written on the file system. 

The -sX option allows for creating an optimal free-list organization. The following 
forms of X are supported for the following devices: 

-53 (RP03) 
-s4 (RP04, RPOS, RP06) 
-sBlocks·peM:ylinder:BlockHo-skip (for anything else) 

If X is not given. the values used when the fi!esystem was created are used. If these 
values were not specified, then the value 400:9 is used. 

-SX Conditionally reconstruct the free list. This option is like - sX above except that the free 
list is rebuilt only if there were no discrepancies discovered in the file system. Using -S 
will force a no response to all questions asked by fsck. This option is useful for forcing 
free list reorganization on uncontaminated file systems. 

- t lf ca1.'mot obtain enough memory to keep its tables, it uses a scratch file. If the - t 
option is specified, the file named in the next argument is used as the scratch file, if 
r.u.':eded. the - t flag, fsck. will prompt the operator for the name of the scratch 
rue. The file chosen should not be on the filesystem being checked, and if it is not a spe-
cial or did not already exist, it is removed when ftck completes. 

If no filesystems are 1iven to fsck then a default list of file systems is read from the file 
/etc/btab. 

Inconsistencies checked are as follows: 

1. Blocks claimed by more than one inooe or the free list. 
2. Blocks claimed by an inode or the free list outside the range of the file system. 
3. counts. 
4. Size checks: 

Directory size not 16-byte aligned. 
5. Bad inode format. 
6. not accounted for anywhere. 
7. Directory checks: 

File pointing to 1.mallocated inode. 
Inode number out of range. 

8. checks: 
More than 65536 in.odes. 
More blocks for inodes than there are in the file system. 

9. Bad free block list format 
10. Total free block and/or free inode count incorrect. 

Orphaned files and directories <allocated but unreferenced) a.re, with the operator's con
currem:e, reconnectetl placing them in the lost+ rou:m:I 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 is 
accomplished by making lHt +found. copying a number of files to the directory, and then 
removing them (before f'Sek is executed). 

Checking raw device is almost always faster. 

/etc/fstab contains default list of file systems to check. 

DIAGNOSTICS 
The diagnostics produced by fsck are intended to be self-explanatory. 
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SEE ALSO 

BUGS 

fstab(5), fs(S), crash{8), reboot(8) 

!node numbers for . and .• in each. directory should be checked for v1lidity. 

-1 and - b options from check should be available in ftck. 

There should be some way to start a fsck - p at pass n. 

4th Berkeley Distribution 
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NAME 
getty - set terminal mode 

SYNOPSIS 
/etc/getty [ char ] 

DESCRIPTION 
Getty is invoked by init(8) immediately after a terminal is opened, following the making of a 
connection. While reading the name getty attempts to adapt the system to the speed and type of 
terminal being used. 

!nit calls getty with an argument specified by the ttys file entry for the terminal line. Arguments 
other than 'O' can be used to make getty treat the line specially. Normally, it sets the speed of 
the interface to JOO baud, specifies that raw mode is to be used (break on every character), that 
echo is to be suppressed, and either parity allowed. It types a banner identifying the system 
(from /usr/include/identh and the 'login:' message. Then the user's name is read, a character 
at a time. If a null character is received, it is assumed to be the result of the user pushing the 
'break' ('interrupt') key. The speed is then changed to 1200 baud and the 'login:' is typed 
again; a second 'break' changes the speed to 150 baud and the 'login:' is typed again. Succes
sive 'break' characters cycle through the speeds 300, 1200, and 150 baud. 

The user's name is terminated by a new-line or carriage-return character. The latter results in 
the system being set to treat carriage returns appropriately (see srry(2)). 

The user's name is scanned to see if it contains any lower-case alphabetic characters; if not, and 
if the name is nonempty, the system is told to map any future upper-case characters into the 
corresponding lower-case characters. 

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

SEE ALSO 
init(8), login(l), stty(2), ttys(5) 

BUGS 
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NAME 
halt - stop the processor 

SYNOPSIS 
/etc/bsU [ - n] [ -q] 

DESCRIPTION 

(8) 

Halt writes out to the disks and then the processor. machine 
does not reboot, even if the auto·rnboo~ switch is set on the •;onsole. 

before causes a no 
-y to halt the system 

SEE ALSO 

BUGS 
to halt a the machine wants then itself. A rather tight 
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NAME 
icheck - file system storage consistency check 

SYNOPSIS 
/etc/icheck [ -s] [ -b numbers 1 [ filesystem] 

DESCRIPTION 

FILES 

N.B.: /check is obsoleted for normal consistency checking by ftck(8). 

/check examines a file system, builds a bit map of used blocks, and compares this bit map 
against the free list maintained on the file system. If the file system is 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 regular, directory, block special and char
acter special files. 

The total number of blocks in use and the numbers of single-. double-, and triple
indirect blocks and directory 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 list and reconstruct a new one by rewrit
ing the super-block of the file system. The file system should be dismounted while this is 
done; if this is not possible (for example if the root file system has to be salvaged) care should 
be taken that the system is quiescent and that it is rebooted immediately afterwards so that the 
old, bad in-core copy of the super-block will not continue to be used. Notice also that the 
words in the super-block which indicate the size of the free list and of the i-list are believed. If 
the super-block has been curdled these words will have to be patched. 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. 

/check is faster if the raw version of the special file is used, since it reads the i-list many blocks 
at .a time. 

Default file systems vary with installation. 

SEE ALSO 
fsck(8), dcheck(8), ncheck(8), filsys(S), clri(8) 

DIAGNOSTICS 

BUGS 

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. If a read error is encountered, the 
block 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 encountered in the free list. 'n dups 
in free' means that n blocks were found in the free list which duplicate blocks either in some 
file or in the earlier part of the free list. 

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

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

The system should be fixed so that the reboot after fixing the root file system is not necessary. 
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NAME 
- process control 

SYNOPSIS 
/etc/hdt 

DESCRIPTION 
is 

automatic 
operation. If the reboot 
shell on the console. It is 
gle user 
by th.e 
This command 

commences the super-user a 
to pass parameters from the boot program to init so that sin-

such is terminated 

mount-

init's ro!e is to create a process for each terminal port on which a user 
it reads the and several times to create 
the of these processes opens the 

channels thus receive 0, l and 2, the 
~.Joerrmll'. the terminal will involve 

since the open is n.ot until someone is dialed up and carrier established on 
If a terminal exists but an errnr occurs when to open the terminal init com-

Ultimately the Shell will terminate because 
as a result up. 
wakes up and rernoves the 
and makes an entry in 
wtmp entry is made 
minal is and gerry is reinvoked. 

!nit win cease new and allow the 
nal stop (TSTP) i .. e. "kill -·-TSTP 1". 

or a terminate will initiate a 

role is so critical that it 
time, the init process cannot be 

DIAGNOSTICS 

the message is minutes for 
in and init 

checks 

resume 
are processes 

or generated 
such an event, 

which records current users, 
of and 

ter-

not wait them all to 
message. 

die away, if it is sent a termi
multi-user opera

and halt(8). 

inh: cy: carmot Op€n. A terminal which is turned on in the re cannot be opened, 
because the lines are either not into the system or the associated device 
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was not attached during boot-time system configuration. 

WARNING: Something is bung (wont die); ps axl advised. A process is hung and could not 
be killed when the system was shutting down. This is usually caused by a process which is 
stuck in a device driver due to a persistent device error condition. 

FILES 
/dev/console, /dev/tty?, /etc/utrnp, /usr/adm/wtmp, /etc/ttys, /etc/re 

SEE ALSO 
login(l), kill(l), sh(l), ttys(5), crash(8), getty(8), rc(8), reboot(8), halt(8), shutdown(8) 
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NA.ME 
makekey -

SYNOPSIS 

encryption 

/usr /Hb/makekey 

DESCRIPTION 
Makekey improves the usefulness of encryption schemes depending on a by the 
amount of time required to search the key space. It reads 10 from its standard input, and 
writes 13 bytes on its standard output. The output depends on the in a way intended to 
be difficult to compute (i.e. to require a substantial fraction of a 

The first eight input bytes (the input last two (the 
salt} are best chosen the set of upper- and lower-case and'.' and '/'. The 
salt characters are repeated as the first two characters of the 11 output 
characters are chosen from same set as the salt and constitute the omput key. 

The transformation performed is essentially the following: the salt is used to select one of 
cryptographic machines all based on the National Bureau Standards algorithm, but 
modified in 4096 different ways. Using the input key as key, a constant is fed into the 
machine and recirculated a number of times. The 64 that come out are distributed into the 
66 useful key bits in the result. 

Makekey is intended programs that (e.g. edand crypt(1)). its 
input and output will be 

SEE ALSO 
cryptO), ed(l} 
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NAME 
mkf s - construct a file system 

SYNOPSIS 
/etc/mkfs special size [ m n 1 
/etc/mkfs special proto 

DESClllPTJON 
Mkft constructs a file system by writing on the special file special. In the first form of the com
mand a numeric size is Jiven and mkft builds a file system with a single empty directory on it. 
The number of i-nodes is calculated as a function of the filesystem size. (No boot program is 
initialized in this form of mkfs.) 

N.B.: AU filesystems should have a lost+founddirectory for ftck(8); this should be created for 
each file system by running mklost+found(8) in the root directory of a newly created file sys
tem. after the file system is first mounted. 

In bootstrappina, the second form of mkft is sometimes used. In this form. the file system is 
constructed accordina to the directions found in the prototype file proto. The prototype file con
tains tokens separated by spaces or new lines. The first token is the name of a file to be copied 
onto sector zero as the bootstrap program. The second token is a number specifyina the size of 
the created file system. Typically it will be the number of blocks on the device, perhaps dimin· 
ished by space for swappina. The next token is the number of i-nodes in the i-list. The next 
set of tokens comprise the specification for the root file. File specifications consist of tokens 
giving the mode, the user-id, the group id, and the initial contents of the file. The syntax of 
the contents field depends on the mode. 

The mode token for a file is a 6 character string. The first character specifies the type of the 
file. (The characters - bed specify regular, block special, character special and directory files 
respectively.) The second character of the type is either u or - to specify set-user-id mode or 
not. The third is 1 or - for the set-group-id mode. The rest of the mode is a three digit octal 
number giving the owner, group, and other read, write, execute permissions, see chmod(l). 

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

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

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

If the file is a directory, mkft makes the entries . and .• and then reads a list of names and 
(recursively) file specifications for the entries in the directory. The scan is terminated with the 
token S. 

A sample prototype specification follows: 

/usr/mdec/uboot 
4872 SS 
d--777 3 1 
usr d- -777 3 1 

s 

4th Berkeley Distribution 

sh - - -155 3 l /bin/sh 
ken d- -1SS 6 1 

s 
b() b--644 3 100 
cO c- -644 3 1 0 0 
s 
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The argumenl.S m and n specify the interleave factor. M should always be 3 and you should 
use the foUowin1 table to choose n. as follows. 

RM03 80 
RM05 304 
RM80 1 
RP06 209 
R.P07 
SI/CDC 9766 304 
RK07 33 
EMULEX/ AMPEX 300M 304 
EMULEXJFUJ!TSU 160M 160 

SEE ALSO 

BUGS 

ftlsys(S), dir(5), fsck(S), mklost+found(8) 

There should be some way to specify links. 

There should be some way to specify bad biocks. 

Should make lt:m +found automatically. 
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NAME 
mklost +found - make a lost+ found directory for f sck 

SYNOPSIS 
/etc/mklost +found 

DESCRIPTION 

MKLOST +FOUND ( 8) 

A directory lost+ found is created in the current directory and a number of empty files are 
created therein and then removed so that there will be empty slots for fsck(8). This command 
should be run immediately after first mounting a newly created file system. 

SEE ALSO 
fsck (8), mkfs (8) 

BlJGS 
Should be done automatically by mkfs. 
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mknod - build special file 

SYNOPSIS 
/etc/mknod name [ c ] [ b ] minor 

DESCRIPTION 
Mknod makes a file. The first argument is the name of the entry. 
special file is block-type (disks, or c if it is ,..,.,.u.,,,..,.,.,,_,,,,..,.,, 
arguments are numbers specifying the 
or line number). 

The assignment major device numbers is 
the system source file con/ c. 

SEE ALSO 
mknod(2) 

4th Berkeley Distribution 

to each 

( 8) 

The second is b if the 
The last two 

unit, drive, 

have to be dug out 
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NAME 
mount, umount - mount and dismount file system 

SYNOPSIS 
/etc/mount [special name [ -r 1 1 
/etc/mount -a 

/etc/umount special 

/etc/umount -a 

DESCRIPTION 

FILES 

Afount announces to the system that a removable file system is present on the device special. 
The file name must exist already; it must be a directory (unless the root of the mounted file 
system is not a directory). It becomes the name of the newly mounted root. The optional 
argument -r indicates that the file system is to be m'ounted read-only. 

Umoum announces to the system that the removable file system previously mounted on device 
special is to be removed. 

If the -a option is present for either mount or umounl, all of the file systems described in 
letdfstab are attempted to be mounted or unmounted. In this case. special and name are taken 
from /erclfsrab. The special file name f rorn lerc/jstab is the block special name. 

These commands maintain a table of mounted devices in letdmrab. If invoked without an argu
ment, mount prints the table. 

Physically write-protected and magnetic tape file systems must be mounted read-only or errors 
will occur when access times are updated. whether or not any explicit write is attempted. 

/etc/mtab 
/etc/fstab 

mount table 
file system table 

SEE ALSO 
mount(2), mtab(5), fstab(5) 

BUGS 
Mounting file systems full of garbage will crash the system. 
Mounting a root directory on a non-directory makes some apparently good pathnames invalid. 
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NAME 
m::heck -· 

SYNOPSIS 
/etc/ nch~k [ -i 

DESCRIPTION 

names 

: For most normal 

Ncheck with no 

Manual ( 8) 

[ -a] ! -s l [ 

of ncf1eck is subsumed }Sck(8). 

a pathname vs. i-number list on a set of default 
file systems. Names 
only those files whose 

directory files are by 'I.'. The - i reduces the report to 
follow. The -a allows printing of the names '.' and 

' . .', which are ordinarily 
files and files with 
policy. 

The -s reduces the report to special. 
to discover concealed violations security 

A file system may be 

The report is in no and probably should be sorted. 

SEE ALSO 
sortO), dcheck(8), fsck(8), icheck(8) 

DIAGNOSTICS 
When the filesystem structure is 
pathname beginning with ' ... ' denotes a 

4th Berkeley Distribution 

'??' denotes the 'parent' of a parentless file and a 
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NAME 
old - directory of old programs 

SYNOPSIS 
/usr/old/bin 
/usr/old/include 
/usr/old/lib 

/usr/old/cc - I/usr/old/include ... 

DESCRIPTION 
After the 3rd Berkeley Distribution, the formats for binary and archive files were changed. The 
binaries were modified to allow arbitrary length symbols, which required adding a string table at 
the end of the symbol table, and having symbol table entries point into the names in that table. 
The archive was modified to be a portable format, using strings instead of binary numbers, to 
avoid problems of different sizes of integers on different machines. These changes are incom
patible with older formats. 

/usr/old is the root of a hierarchy of binaries. include files, and libraries in the old binary and 
archive formats. They contain a complete set of programs and files necessary for people who 
need to deal with the original UNIX formats. 

In order to create new binaries in the old format, one must include the right header files. For 
example, to create a program called "foo" which uses the old math library in the old format, 
say 

/usr/old/cc -1/usr/old/include [flags l foo.c -Im 

SEE ALSO 
arcv(8), ar(l), cc(l), a.out(S), ar(S) 

BUGS 
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NA.MI 
pstat - print system 

SYNOPSIS 
/etc/psUU [ -1bptun' ] ( 

DESCRIPTION 

PSTAT(8) 

Pstat interprets the contents 
there. otherwise in /devlkmtm. 

certain system tables. If the tables are sought 
name!ist is taken lvmunix. are 

-a Under -p, describe all process slots rather than just active ones. 

-i Print the inode table with the these 

LOC 
FLAGS 

CNT 
DEV 
INO 
MODE 
NLK 

The core !U'\.,run.111 

Miscellaneous state 
L h:x:ked 
u 
A 
M 
w 
T 
c 

this table entry. 

must 
corrected 

.. ...,, .... .,, ..... here 

corrected 

is on} 

system in which this inooe resides. 

UID owner. 
SIZJDEV 

Number of in an or and minor device special 

- x Print the t~xt table with these headings: 

LOC 
FLAGS 

The core location of this table entry. 
Miscellaneous state variables encoded thus: 
T in 
W text not yet written or. swap device 
L h::iading progress 
K locked 
w wanted (L fl.as is on} 
p 

DADDR Disk address swap, measured of 512 bytes. 

CADDR Head of a list of loaded processes this text segment. 

SIZE Size of text segment, measured in multiples of 512 bytes. 

IPTR Core location corresponding inooe. 

On' 

CCNT 

-p 

LOC 
s 

Number of processes using 

Number of processes in core this text segment. 

Print process table for active processes with these headings: 

The core location of this table entry. 
Run st.ate encoded. thus: 
0 no process 
l waiting for some event 
3 runnable 

41h Berk.elev Distribution 
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4 being created 
5 being terminated 
6 stopped under trace 

F Miscellaneous state variables, or-ed together (hexadecimal}: 
00000 l loaded 
000002 the scheduler process 
000004 locked for swap out 
000008 swapped out 
0000 l 0 traced 
000020 used in tracing 
000040 locked in by lock(2). 
000080 in page-wait 
000100 prevented from swapping during fork(2) 
000200 gathering pages for raw ii o 
000400 exiting 
001000 process resulted from a vfork('l) which is not yet complete 
002000 another flag for vfork(2) 

PST AT ( 8) 

004000 process has no virtual memory, as it is a parent in the context of vfork(2) 
008000 process is demand paging data pages from its text inode. 
010000 process has advised of anomalous behavior with vadvise(2). 
020000 process has advised of sequential behavior with vadvise(2). 
040000 process is in a sleep which will timeout. 
080000 a parent of this process has exited and this process is now considered 

detached. 
100000 process used some new signal primitives, i.e. sigser(3); more system calls 

wm restart. 
200000 process is owed a profiling tick. 

POIP number of pages currently being pushed out from this process. 
PRI Scheduling priority, see nice(2). 
SIGNAL Signals received (signals 1-32 coded in bits 0·3D. 
UID Real user ID. 
SLP Amount of time process has been blocked. 
TIM Time resident in seconds; times over 127 coded as 127. 
CPU Weighted integral CPU time, for scheduler. 
NI Nice level, see nice{2). 
PGRP Process number of root of process group (the opener of the controlling terminal). 
PID The process ID number. 
PPID The process of parent process. 
ADDR If in core, the page frame number of the first page of the 'u-a.rea' of the process. If 

swapped out, the position in the swap area measured in multiples of 512 bytes. 
RSS Resident set size - the number of physical page frames allocated to this process. 
SRSS RSS at last swap (0 if never swapped). 
SIZE Virtual size of process image (data +stac!d in multiples of 512 bytes. 
WCHAN Wait channel number of a waiting process. 
LINK pointer in list runnable processes. 
TEXTP If text is pure, pointer to location of text table entry. 
CLKT Countdown alarm(2) measured in seconds. 

- t Print table for terminals with these headings: 

RAW Number of characters in raw input queue. 

OUT 
MODE 

Number characters in canonicalized input queue. 
Number characters in putput queue. 

ey(4). 
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FILES 

ADDR 
DEL 
COL 
STATE 

PGRP 
DISC 

-u 

-f 

LOC 
FLG 

CNT 
INO 
OFFS 

Calculated column 
Miscellaneous state 
w 
0 
s 
c 
B 
A 
x 
H 

<output) start routine 
carrier is ori. 
busy 
process is awaiting 
open for exclusive 1.1SC 

...... 8 ... y on dose 
which is 

Line blank is old tty 
for NETLDISC (see ). 

terminal. 
or "new uy" for NTIYDISC or "net" 

print information about a user process~ the next argument is its address as given by 
psO). process must be in main memory, or the file can be a core image 
and the 0. 

Print the open file these 

The core location of this table entry. 
Miscellaneous state thus: 
R open 
W open for 
p pipe 
Number of processes that know this open file. 
The location the inode table emry for this 
The file off set, see 

-s print information a.bout swap space usage: the number Ok byte) pages used and free is 
given as well as the number used pages which belon3 to text images. 

-T prints the number of used and free slots in the several system tables and is useful for 
checking to see how system tables have become if the system is under heavy load. - m 
and -1 fla:&S print the tables. These tables are rather difficult to explain. The 
potential explorer should examine the multiplexor code in the §)'stem. 

I vmunix name!ist 
/dev/kmem default source of tables 

SEE ALSO 
ps (1), stat (2), filsys (5) 
K. Thompson, UNIX lmp!ememation 

BUGS 
It would be very useful if system recorded .. maximum occupancy" on the tables reported 
by -T; even more useful if these tables were allocated. 
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NAME 
quot - summarize file system ownership 

SYNOPSIS 
/etc/quot [option ] ... [ filesystem ] 

DESCRIPTION 

FILES 

Quot prints the number of blocks in the named filesystem currently owned by each user. If no 
filesystem is named, a default name is assumed. The following options are available: 

-n Cause the pipeline ncheck filesystem I sort +On l quot -n filesystem to produce a list 
of all files and their owners. 

-c Print three columns giving file size in blocks, number of files of that size, and cumula
tive total of blocks in that size or smaller file. 

-f Print count of number of files as well as space owned by each user. 

Default file system varies with system. 
/etc/passwd to get user names 

SEE ALSO 
lsO).du(l) 

BUGS 
Holes in files are counted as if they actually occupied space. 
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NAME 
re - command 

SYNOPSIS 
/etc/re 

DESCRIPTION 
Re is the command 

an 
with option - p to 

system shutdown and to 
failure. If i:u.tto~check 

RC ( 8} 

controls the automatic reboot 

The second of re, which is run ,,.,.,,.,.,," and also if re is when a 
single user shell terminates 
files and clears the scratch 

SEE ALSO 
init (8), reboot (8) 

BUGS 

4th Berkeley DisU"ibution 

starts al! on the preserves editor 
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NAME 
reboot - UNIX bootstrapping procedures 

SYNOPSIS 
/etc/reboot [ - n l [ -q] 

DESCRIPTION 
UNIX is started by placing it in memory at location zero and transferring to zero. Since the 
system is not reenterable, it is necessary to read it in from disk or tape each time it is to be 
bootstrapped. 

Rebooting a running system. When a UNIX is running and a reboot is desired, shutdown(&) is 
normally used. If there are no users then /etc/reboot can be used. Reboot causes the disks to 
be synced, and then a multi-user reboot (as described below) is initiated. This causes a system 
to be booted and an automatic disk check to be performed. If all this succeeds without 
incident, the system is then brought up for many users. 

Options to reboot are: 

- n option avoids the sync. It can be used if a disk or the processor is on fire. Ot is no 
longer necessary to reboot after rebuilding the root file system.) 

-q reboots quickly and ungracefully, without shutting down running processes first. 

Power fail and crash recovery. Normally, the system will reboot itself at power-up or after 
crashes. Provided the auto-restart is enabled on the machine front panel, an automatic con
sistency check of the file systems will be performed then and unless this fails the system will 
resume multi-user operations. 

Cold starts. These are processor type dependent. On an 111780, there are two floppy files for 
each disk controller, both of which cause boots from unit 0 of the root file system of a con
troller located on mbaO or ubaO. One gives a single user shell, while the other invokes the 
multi-user automatic reboot Thus these files are HPS and HPM for the single and multi-user 
boot from MASSBUS RP06/RM03/RM05 disks, UPS and UPM for UNIBUS storage module 
controller and disks such as the EMULEX SC-21 and AMPEX 9300 pair, or HKS and HKM for 
RK07 disks. 

Giving the command 

>>>BOOT HPM 

Would boot the system from (e.g.) an RP06 and run the automatic consistency check as 
described in jsck(8). (Note that it may be necessary to type control-P to gain the attention of 
the LSI-11 before getting the > > > prompt.) The command 

>>>BOOT ANY 

invokes a version of the boot program in a way which allows you to specify any system as the 
system to be booted. It reads from the console a device specification (see below) followed 
immediately by a pathname. 

On an 111750, the reset button will boot from the device selected by the front panel boot dev· 
ice switch. In systems with RK07's, position B normally selects the RK07 for boot. This will 
boot multi-user. To boot from RK07 with boot flags you may specify 

>>>Bl nDMAO 
where, giving a n of 1 causes the boot program to ask for the name of the system to be 
bootstrapped, giving a n of 2 causes the boot program to come up single user, and a n of 3 
causes both of these actions to occur. · 
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The 111750 boot uses the boot rnms to load block 0 off the device. 
lusr/mdec directory contains a number programs the various disks which 
should be placed in a new via 

cp 

On both processors, the 0001 program the 
file into memory !oc.ation zero, and starts the program at the entry address 

program header 
ing characters can be 

If you have an 
cylinder 0 
would a 
drive. 

A device specification has the 

where devia is 
unit number 
ported devices may vary 

hp 
up 
ht 6, 
hk on 
tm l l emulation tape drives cm 
ts TSU on 

For tapes, the minor 

FILES 
/vmunix 
/boot 

sn: ALSO 
crash(S), (8), 

4th Berkeley Distribution 

system code 
system 

, shutdown 

system which starts at 
boot prompt; 

would 

unit is g,. the mba or uba number 
list 

up 

the 
sup-
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NAME 
renice - alter priority of running process by changing nice 

SYNOPSIS 
/etc/renice pid [ priority ] 

DESCRIPTION 

FILES 

Renice can be used by the super-user to alter the priority of a running process. By default, the 
nice of the process is made "19" which means that it will run only when nothing else in the 
system wants to. This can be used to nail long running processes which are interfering with 
interactive work. 

Renice can be given a second argument to choose a nice other than the default. Negative nices 
can be used to make things go very fast. 

/vmunix 
/dev/krnem 

SEE ALSO 

BUGS 

nice(l) 

If you make the nice very negative, then the process cannot be interrupted. To regain control 
you must put the nice back (e.g. to 0.) 
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:'llAME 
restor -

SYNOPSIS 
/etc/res tor 

DESCRIPTION 
Restor is used read 
be done. Key is one 

f Use the 

UNIX 

restore 

r or R The tape is read and loaded 
be done . If 

RESTOR ( 8) 

with!. 

in argument. not 
re:stor asks which tape of a multi volume 

restarted !check - s 

Each file on the tape named 
a file with a numeric name 

an argument is extracted. The file extracted is in 

FILES 

the inode number). In order to 
is recommended: 

Mourn volume 1 tapes. 

Type the restor command. 

Resror will announce or not it the the number it will name the 
file, and rewind the tape .. 

It then asks you to 'mount the desired tape volume'. number the volume 
you choose. On a the recommended is to mount the last 

the 

If you. have a 
and a shell 

to restore yol.l can use to 
10 move the fiies io their homes. 

Print the date the tape was written and the date the was 

The r option should 
restore an incremental 

be used to restore a 
tape onto this. Thus 

tape orno a clear 

the list names 

system or to 

is a typical sequence to restore a 
mental dump in on top of this. 

Another restor can be done to get an incre-

A dump followed by a mkfs and a n:stor is used to 

default tape unit varies with installation 
TS[" 

the 

SEE ALSO 
dump(8), mkfs(8), 

D!AG:"IOSTICS 
There are various involved with and 
also diagnostics if the i-1.ist. or the list 
dump. 
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BUGS 

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. 

There is redundant information on the tape that could be used in case of tape reading problems. 
Unfortunately, restor doesn't use it 
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NAME 
sa, accton - system a1..:i.;u1.1,n 

SYNOPSIS 
/etc/ss [ - abcdDfljkKlnrstuv ] [ 

I etc/ acct on [ ] 

DESCRIPTION 
With an argument an acctrm causes system accounting information for 
every process executed to be 
is turned 

at the end of the If no is given, accounting 

reports on, deans up, and files. 

Sa is able to condense the in!o a summary lusr!adm/savacct 
which contains a count each command was called and the time 
resources consumed. This condensation is desirable because on a system iusr/admlacct can 
grow by blocks per summary file is read the accounting file, so 
the reports all available 

If a file name is that will be treated as the accounting file; 
lusrladm/acct is the 

"ko11sec" 
cpu time alone 

There are near a 

b 

d 

D 

f 

j 

k 

K 

Place a!l 
under the name • .. uother.' 

output sum 
by sum of user and "'"""''""' times. 

total user. system, and real time 
time over all commands.. 

average number of disk 

a11d son 

Force no 

total number 

threshold 

Don't read in summary 

Instead total minutes time 

Sort by cpu-time average memory usage. 

Print and sort by 

Separate system and user 

, "re" for real time 
lk average 

total ii o opera· 
"u" and "s" for user and system 

characters and those used once 

number cans. sort is 

each command total 

seconds per call. 

are combined. 

m Print number of proces~s and number of CPU minutes for each user. 

n Sort by number of calls. 

r Reverse order sort. 

s Merge file into summary when done. 

For each command report of real time to the sum of user and system times. 

u Superseding all other flags, print each command in the accounting file the user ID 

8-54 
4th Berkeley Distribution 



SA ( 8) 

FILES 

UNIX Programmer's Manual SA ( 8) 

and command name. 

v Followed by a number n, types the name of each command used n times or fewer. 
Await a reply from the terminal; if it begins with 'y', add the command to the category 
'ujunku.' This is used to strip out garbage. 

I usr I adm/ acct 
I usr I adm/ sa vacct 
/usr/adm/usracct 

raw accounting 
summary 
per-user summary 

SEE ALSO 
ad8), acct (2) 

BUGS-
The number of options to this program is absurd. 
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NAME 
savecore - save a core dump of the operatina system 

SYNOPSIS 
saveeore dirnatM 

DESCRIPTION 

FIL.ES 

BUGS 

Savecore is meant to be called at the end of the /etc/re file. Its function is to save the core 
dump of the system (assuming one was made) and to write a reboot message in the shutdown 
log. 

Savecore checks the core dump to be certain it corresponds with the current running unix. If it 
does it saves the core image in the file dirnamelvmcore.n and it's brother, the namelist, 
dirnatMlvmunix.n The trailing ·.n• in the pathnames is replaced by a number which grows 
every time savecore is run in that directory. 

Before savecore writes out a core image, it reads a number from the file dirnamelminfree. If 
there are fewer free blocks on the filesystem which contains dirname than the number obtained 
from the minf ree file. the core dump is not done. If the minfree file does not exist, savecore 
always writes out the core file (assumina that a core dump was taken). 

Savecore also writes a reboot message in the shut down log. If the system crashed as a result of 
a panic, savec:ore records the panic strina in the shut down log too. 

/usr/adm/shutdownlog Shut down log 
/vmunix Current UNIX 
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NAME 
shutdown - close down the system at a given time 

SYNOPSIS 
/etc/shutdown [ -k] [ -r] [ -h l time [warning-message ... l 

DESCRIPTION 

FILES 

Shutdown provides an automated shutdown procedure which a super-user can use to notify 
users nicely when the system is shutting down, saving them from system administrators, hack· 
ers, and gurus, who would otherwise not bother with niceties. 

Time is the time at which shutdown will bring the system down and may take two formats: 
+number and hour:min. The first form brings the system down in number minutes and the 
second brings the system down at the time of day indicated (as a 24-hour clock). 

At intervals which get closer together as apocalypse approaches, warning messages are displayed 
at the terminals of an users on the system. Five minutes before shutdown, or immediately if 
shutdown is in less than 5 minutes, logins are disabled by creating /etc/nologin and writing a 
message there. If this file exists when a user logs in, !oginO) prints its contents and exits. The 
file is removed just before shutdown exits. 

At shutdown time a message is written in the file /usr/adm/shutdownlog, containing the time 
of shutdown, who ran shutdown and the reason. Then a terminate signal is sent at init to bring 
the system down to single-user state. Alternatively, if ~r, -b., or -k was used, then shutdown 
will exec reboot(8), halt(8), or avoid shutting the system down (respectively). Of it isn't obvi
ous, -k is to make people think the system is going down!) 

The time of the shutdown and the warning message are placed in /etc/nologin and should be 
used to inform the users about when the system will be back up and why it is going down (or 
anything else). 

/etc/nologin tells login not to let anyone log in 
/usr/adm/shutdownlog log file for succesfu! shutdowns. 

SEE ALSO 

BUGS 

loginO), reboot(8) 

Only aliows you to ldU the system between now and 23:59 if you use the absolute time for 
shutdown. 

Times to shutdown are not nice and round, i.e. "shutdown in 18 secor!ds". 
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sticky - executable with persistent text 

DESCRIPTION 

BUGS 

While the 'sticky bit', mode 01000 chmod(2)), is set on a sharable executable text 
of that file will not be removed the system swap area. Thus 
fetched from the system upon each execution. As long as a copy remains in swap area, 
the original text cannot be overwritten in the file system, nor can the file be deleted. (Din~c
tory entries can be removed so long as one link remains.) 

Sharable files are made the -n and -z options of 1). 

To replace a that has been used do: (1) Clear the sticky bit with chmod(l). Exe
cute the old program to flush the swapped copy. This can be done even if others are 
using it. (3) Overwrite the sticky file. If the file is being executed by any process, will 
be prevented; it suffices to simply remove the file and then rewrite careful to reset the 
owner and mode with chmod and chown(2). (4) Set the sticky bit again. 

Only the super-user can set the sticky bit. 

Are self -evident 

Is largely unnecessary on the VAX; matters only for large programs that will page heavily to 
start, since text pages are normally cached incore as as possible after all instances of a text 
image exit. 
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NAME 
swapon - specify additional device for paging and swapping 

SYNOPSIS 
/etc/swapon -a 
/etc/swapon name ... 

DESCRIPTION 
Swapo11 is used to specify additional devices on which paging and swapping are to take place. 
The system begins by swapping and paging on only a single device so that only one disk is 
required at bootstrap time. Calls to swapo11 normally occur in the system multi-user initializa
tion file /etc/re making all swap devices available, so that the paging and swapping activity is 
interleaved across several devices. 

Normally, the -a argument is given, causing all devices marked as "sw" swap devices in 
/etc/fstab to be made available. 

The second form gives individual block devices as given in the system swap configuration table. 
The call makes only this space available to the system for swap allocation. 

SEE ALSO 

FILES 

BUGS 

swapon (2), init (8) 

/dev/[ru] [pk] ?b normal paging devices 

There is no way to stop paging and swapping on a device. It is therefore not possible to make 
use of devices which may be dismounted during system operation. 
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NAME 
sync - update the super block 

SYNOPSIS 
sync 

DESCRIPTION 

Manual 

Sync executes the sync system can be cai!ed to 
completed before the processor is halted in a way not 

See sync(2) for details on the system primitive. 

SEE ALSO 
sync(2), ha!t(8), reboot(8), 

4th Berkeley Distribution 
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NAME 
update - periodically update the super block 

SYNOPSIS 
/etc/update 

DESCRIPTION 
Update is a program that executes the sync(2) primitive every 30 seconds. This insures that the 
file system is fairly up to date in case of a crash. This command should not be executed 
directly, but should be executed out of the initialization shell command file. 

SEE ALSO 

BUGS 

sync(2), sync(l), init(8) 

With update running, if the CPU is halted just as the sync is executed, a file system can be dam
aged. This is partially due to DEC hardware that writes zeros when NPR requests fail. A fix 
would be to have sync(l) temporarily increment the system time by at least 30 seconds to 
trigger the execution of update. This would give 30 seconds grace to halt the CPU. 
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NA.ME 
vipw - edit the password file with vi 

SYNOPSIS 
vipw 

DESCRIPTION 
Vipw edits the password file while setting the appropriate locks, and does any necessary process
ing after the password file is unlocked. If the password file is already being edited, then you 
will be told to try again later 

SEE ALSO 

FILES 

BUGS 

chfn(l), chsh(l), passwd(l), passwd(5), adduser(S) 

/etc/vipw.lock 

Vipw does not remove the vipw.lock file; this is not a bug, but people tend to think it is. 

No one deals with left-over /etc/ptmp (the real lock} files after a system crash. 

4th Berkeley Distribution 
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NAME 
vpac - print raster printer/plater accounting information 

SYNOPSIS 
/etc/vpac [ -W l [ -s] [ -r] [ -t] (name ... ] 

DESCRIPTION 

FILES 

BUGS 

Vpac reads the raster printer/plotter accounting files, accumulating the number of pages (for 
narrow fan-fold devices) or feet (for wide, roll paper devices) of paper consumed by each user, 
and printing out how much each user consumed in pages or feet and dollars (billed at 2 cents I 
page or 8 cents I foot). If any names are specified, then statistics are only printed for those 
users; usually, statistics are printed for every user who has used any paper. 

The -w flag causes accounting to be done for a wide roll paper device. The default is to do 
accounting for a narrow, fan-fold device. The -t flag causes the output to be sorted by feet of 
paper~ usually the output is sorted alphabetically by name. The -r flag reverses the sorting 
order. The -s flag causes the accounting information to be summarized on the summary 
accounting file; this summarization is necessary since on a busy system, the accounting file can 
grow by several lines per day. 

/usr/adm/v?acct 
/usr/adm/v?_sum 

raw accounting files 
summary accounting files 

The relationship between the computed price and reality is as yet unknown. 
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