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PREFACE 

This update to the 4.2 distribution of August 1983 provides substantially improved performance, reliability, and secu
rity, the addition ·of Xerox Network System (NS) to the set of networking domains, and partial· support for the VAX 
8600 and MICROV AXIi. 

We were greatly assisted by the DEC UNIX Engineering group who provided two full time employees, Miriam Amos 
and Kevin Dunlap, to work at Berkeley. They were responsible for developing and debugging the distributed domain 
based name server and integrating it into the mail system. Mt Xinu provided the bug list distribution service as well as 
donating their MICROV AXIi port to 4.3BSD. Drivers for the MICROV AXll were done by Rick Macklem at the 
University of Guelph. Sam Leffler provided valuable assistance and advice with many projects. Ke._ith Sklower coordi
nated with William Ne.sheim and J. Q. Johnson at Cornell, and Chris TORk and !<nra O'Tool~ At 'the University of 
Maryland to do the Xerox Network Systems implementation. Robert Elz at the Uni~,~~~t:' of Melbourne contributed 
greatly to the performance work in the kernel. Donn Seeley snd Jay Lepreau at 1the U::i.iversity of Utah relentlessly 
dealt with a miriad of details; Donn completed the unfinished performance work on Fortran 77 and fixed numerous C 
compiler bugs. Ralph Campbell handled innumerable questions and problem reports and had time left to write rdist. 
George Goble was invaluable in shaking out the bugs on his production systems long before we were confident enough 
to _infiict it on our user&. Bill Shannon at Sun Microsystems ha.:i been helpful ia providing us with bug fixes and 
improvements. Tom F~:r.rln~ ~ his cap3City as Bo~ Member of Usenix Association, handled the logistics of large
scale reproduction of the 4.2BSD and 4.3BSD manuals. Mark Seiden helped with the typesetting and indexing of the 
4.3BSD manuals. Special mention goes to Bob Henry for keeping ucbvu ruuning in spite ·of new and improved 
software and an ever increasing mail, news, and uucp load. 

Numerous others contributed their time and energy in creating the user contributed software for ihe release. As always, 
we are grateful to the UNIX user community for encouragement and support. 

Once again, the financiaJ support llf the Defense Adv211ced Research Projects Agency is gratefully acknowledged. 

Pref ace to the 4 2 Berk!!/ey disrribution 

M. K.. McKusick 
M. io Karels 
J.M. Bloom 

This updli.te to the 4.1 distribution of June 1981 provides support for the VAX 11/T.:SC', fall networldng and interprocess 
communication support, an entirely new file system, and many other new features. Ji. is certainly the most ambitious 
release of software ever prepared here and :represents many man-y~ars of work. Bill Shannon (bofb at DEC and at Sun 
Microsystems) and Robert Elz of the University of Melbourne contributed greatly IO this distribution through new dev
ice driven and painful d~bugging ~pbodes. Rob Gurwitz of BBN wrote the inititl version of the code upon which the 
cunent networking support is based. Erir, Allman of Britton-Lee donated countl~s hours to the· mail system. Bill 
Croft (both at SRI and Sun Microsystems) aided in the debugging and d~velopment of the networldng facilities. 
Dennis Ritchie of Bell Laboratories also contributed greatly to this distribution, providing valuable advise and gui
dance. Helge Skrivervik wolked on the device drivers which enat>led the distributi<>n to ~ delivered with a TU58 con
sole cassette and RXOl console flopppy disk, and rewrote majol! portions of the standalone i/o sys~m to support for
matting of non-DEC pedpherals. 

Numerous others contributed their time and energy in organizing the user software for JCClease, while many groups of 
people on campus suffered patiently through the low spots of development As always, we are grateful to the UNIX 
user community for encouragement and support. 

Once again, the financial support of the Defense Advanced Research Projects Agency is gratefully acknowledged. 

S. J. Leffler 
W.N.Joy 
M. K. McKusick 



Pref ace to the 4 .1 Beruley distribution 

This update to the fourth distribution of November 1980 provides support for the VAX 111750 and f?r th~ Ml intercon
nect architecture of the VAX t ln80. Robert Elz of the University of Melbourne contributed 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· handling. The research group at Bell Laboratories and DEC Merrimack providCd. ~s with 
access to 11nso•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 grateful to the UNIX user community for encouragement and support. · 

The financial support of the Defence Advanced Research Projects Agency in support of this work is gratefully ack
nowledged. 

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

Preface to the Fourth Berule] distribution 

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 (job control, resource limits) 
and the implementation of others is imminent (shared-segments, higher performance from the file system, etc.). Appli
cations 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 support 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 sup
port 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 peripherals; 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 excellent local DEC field service 
people, Kevin Althaus and Frank Chargois who kept our machine running virtually all the time, and fixed it quickly 
when things broke; and, Mike Accetta of Carnegie-Mellon University, 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. 

Special thanks to Bill Munson of DEC who helped by augmenting our computing facility and to Eric ADman for care
fully 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 support to the estab
lishment of our VAX computing facility, and to our department as a whole. 

W.N.Joy 
0. Bab•f glu 
R. S.Fabry 
K.Sklower 



Pref ace to the Third Berkeley distribMtion 

This manual reflects the ~tate of the Berkeley system, December 1979. We would like to thank all the people at Berke
ley who have contributed to the system, and particular1y thank Prof. Richard Fateman for creating and administrating a 
hospitable environ?Mnt, Mark Horton who helped prepare this manual, and Eric Allman, Bob Kridle, Juan PorcllJ' 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 appreciated. We 
would especially like to thank Dr. Charles Roberts of Bell Laboratories for helping us obtain this release, and ack
nowledge T. B. London, J. F. Reiser, K. Thompson, D. M. Ritchie, G. Chesson and H.P. Katseff for their advice and 
support. 

Preface to the UN/X132V distribution 

W.N.Joy 
o.Babm·gtu 

The UNIXt operating system for the V AX*-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, D. K. 
Sharma, and J. F. Jarvis for assistance with the implementation for the V AX-11nso. 

Pref ace to the Seventh E,djtion 

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 acknowledge the con
tributions 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 ofT. A. Dolotta, A. G, Fraser, J. F. Maranzano, and J. R. Mashey; 
and we remember the important work of the late Joseph F. Ossanna. 

t UNIX is a trademark of Bell Laboratories. 
•v AX and PDP are Trademarks of Diaital Equipment Corporation. 

B. W. Kernighan 
M. D. Mcilroy 
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INTRODUCTION TO USER'S REFERENCE MANUAL 

The documentation has been reorganized for 4.3BSD in a format similar to the one used for the Usenix 
42BSD manuals. It is divided into three sets; each set consists of one or more volumes. The abbreviations 
for the volume names are listed in square brackets; the abbreviations for the manual sections are listed in 
parenthesis. 

I. User's Documents 
User's Reference Manual [URM] 

Commands (1) 
Games (6) 
Macro packages and language conventions (7) 

User's Supplementary Documents [USD] 
Getting Started 
Basic Utilities 
Communicating with the World 
Text Editing 
Document Preparation 
Amusements 

II. Programmer's Documents 
Programmer's Reference Manual [PRM] 

System calls (2) 
Subroutines (3) 
Special files (4) 
File formats and conventions (5) 

Programmer's Supplementary Documents, Volume I [PSI]·
Languages in common use 
General Reference 
Programming Tools 
Programming libraries 

Programmer's Supplementary Documents, Volume 2 [PS2] ,_ 
Documents of Historic Interest 
Other Languages 
Database Management 

ID. System Manager's Manual [SMM] 
Maintenance commands (8) 
System Installation and Administration 
Supporting Documentation 

References to individual documents are given as ''volume: document'', thus USO: 1 refers to the first docu
ment in the "User's Supplementary Documents". References to manual pages are given as 
"name(section)" thus sh(l) refers to the shell manual entry in section I. 

The manual pages give descriptions of the publicly available features of the UNIX/32Vt system, as extended 
to provide a virtual memory environment and other enhancements at the University of California. They do 

t UNIX is a trademark of Bell Laboratories. 



not attempt to provide perspective or tutorial information about the UNIX operating system, its facilities, or 
its implementation. Various documents on those topics are contained in the "UNIX User's Supplementary 
Documents" (USO), the "UNIX Programmer's Supplementary Documents" (PSI and PS2), and "UNIX 
System Manager's Manual" (SMM). In particular, for an overview see "The UNIX Time-Sharing Sys
tem" (PS2:1) by Ritchie and Thompson; for a tutorial see "UNIX for Beginners" (USD:l) by Kernighan, 
and for an guide to the new features of this virtual version, see "Berkeley Software Architecture Manual 
(4.3 Edition)" (PS1:6). 

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

Commands are programs intended to be invoked directly by the user, in contrast to subroutines, that are 
intended to be called by the user's programs. User commands are described in URM section 1. Com
mands generally reside in directory /bin (for binary program). Some programs also reside in I usrl bin, 
I usrl ucb, or I usrl new, to save space in I bin. These directories are searched automatically by the command 
interpreters. 

Games have been relegated to URM section 6 and I usrl gatMs, to keep them from contaminating the more 
staid information of URM section 1. 

Miscellaneous collection of information necessary for writing in various specialized languages such as 
character codes, macro packages for typesetting, etc is contained in URM section 7. 

System calls are entries into the UNIX supervisor. The system call interface is identical to a C language 
procedure call; the equivalent C procedures are described in PRM section 2. 

An assortment of subroutines is available; they are described in PRM section 3. The primary libraries in 
which they are kept are described in intro(3). The functions are described in terms of C; those that will 
work with Fortran are described in intro(3f). 

PRM section 4 discusses the characteristics of each system "file'' that refers to an 1/0 device. The names 
in this section refer to the DEC device names for the hardware, instead of the names of the special files 
themelves. 

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

Commands and procedures intended for use primarily by the system administtator are described in SM:M: 
section 8. The commands and files described here are almost all kept in the directory I etc. 

Each section consists of independent entries of a page or so each. The name of the entry is in the upper 
comers of its pages, together with the section number, . and sometimes a letter characteristic of a sub
category, e.g. graphics is lG, and the math library is 3M. Entries within each section are alphabetized. 
except for PRM section 3f which appears after the rest of PRM section 3. The page numbers of each entry 
start at 1; it is infeasible to number consecutively the pages of a document like this that is republished in 
many variant forms. · 

All entries are based on a common format; not all subsections always appear. 

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

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

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

Square brackets [] around an argument show that the argument is optional. When an argu
ment 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 begirming with a minus 
sign "-" usually means that it is an option-specifying argument, even if it appears in a posi
tion where a file name could appear. Therefore, it is unwise to have files whose names begin 



with"-". 

The tkscription subsection discusses in detail the subject at hand. 

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

A see also subsection gives pointers to related infonnation. 

A diagnostics subsection discusses the diagnostic indications that may be produced. Messages that 
are intended to be self-explanatory are not listed. 

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

At the begirming of URM is a table of contents, cqanized by section and alphabetically within each sec
tion. There is also a permuted index derived from the table of contents. Within each index entry, the title 
of the writeup to which it refers is followed by the appropriate section number in parentheses. This fact is 
imponant because there is considerable name duplication among the sections, arising principally from 
commands that exist only to exercise a particular 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 
(USD: 1) for a more complete introduction to the system. 

Logging in. Almost any ASCII terminal capable of full duplex operation and generating the entire charac
ter set can be used. You must have a valid user name, which may be obtained from the system administra
tion. If you will be accessing UNIX remotely, you will also need to obtain the telephone number for the 
system that you will be using. 

After a data connection is established, the login procedure depends on what type of terminal you are using 
and local system conventions. H your terminal is directly connected to the computer, it generally runs at 
9600 or 19200 baud. If you are using a modem running over a phone line, the terminal must be set at the 
speed appropriate for the modem you are using, typically 300, 1200, or 2400 baud. The half/full duplex 
switch should always 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 suppresses echo to 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. A message-of-the-day usually greets you before your first prompt. 

If the system types out a few garbage characters after you have established a data connection (the ''login:'' 
message at the wrong speed), depress the "break" (or "interrupt") key. This is a speed-independent sig
nal 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 clearly, then respond with your 
user name. 

For all these terminals, it is imponant 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 lower-case letters to upper case. 

The evidence that you have successfully logged in is that a shell program will type a prompt (''$" 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) 
discusses the login sequence in more detail, and tty(4) discusses terminal 110. 

Logging out. There are three ways to log out: 

By typing ''logout'' or an end-of-file indication (EQT 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(l) 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 termi.nal. When you type characters, a gnome deep in the system gath
ers 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. ~re 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 delete (DEL) character in typed input kills all the preceding characters in the line, so typing mistakes 
can be repaired on a single line. Also, the backspace character (control-H) erues the last character typed. 
Tset(l) or stty(l) can be used to change these defaults. Successive uses of backspace erases characters 
back to, but not beyond, the beginning of the line. DEL and backspace can be transmitted to a program by 
preceding them with"\". (So, to erase"\", you need two backspaces). 

An in1e"upt signal is sent to a program by typing conttol-C or the "break" key which is not passed to pro
grams. This signal generally causes whatever program you are running to terminate. It is typically used to 
stop a long printout that you do not want However, programs can mange either to ignore this signal alto
gether, or to be notified when it happens (instead of being terminated). The editor, for example, catches 
interrupts and stops what it is doing, instead of terminating, so that an interrupt can be used to halt an editor 
printout without losing the file being edited. The interrupt character can also be changed with tset(l) or 
stty(l). 

It is also possible to suspend output temporarily using "S (control-S) and later resume output with "Q 
(control-Q). Output can be thrown away without interrupting the program by typing "O (control-0); see 
tty(4). 

The quit signal is generated by typing the ASCII FS character. (FS appear$ many places on different termi
nals, most commonly as control-\ or control-I.) It not only causes a running program to terminate but also 
generates a file with the core image of the terminated process. Quit is useful for debugging. 

Besides adapting to the speed of the terminal, UNIX tries to be intelligent about whether you have a termi
nal with the newline function or whether it must be simulated with cmiage-retum and line-feed. In the 
latter case, all input carriage returns are turned to newline characters (the standard line delimiter) and both 
a cmiage return and a line feed are echoed to the terminal. If you get into the wrong mode, the reset(l) 
command will rescue you. If the terminal does not appear to be echoing anything that you type, it may be 
stuck in "no-echo" or "raw" mode. Try typing "(control-J)reset(control-J)" to recover. 

Tab characters are used freely in UNIX source programs. If your terminal does not have the tab function, 
you can mange to have them turned into spaces during output, and echoed as spaces during input. The 
system assumes that tabs are set every eight columns. Again, the tset(l) or stty(l) command can be used to 
change these defaults. Tset(l) can be used to set the tab stops automatically when necessary. 

How to rlln a program; the shells. When you have successfully logged in, a program called a shell is 
listening to your terminal. The shell reads typed-in lines, splits them up into a command name and argu
ments, and executes the command A command is simply an executable program. The shell looks . in 
several system directories to find the command. You can also place commands in your own directory and 
have the shell find them there. There is nothing special about system-provided commands except that they 
are kept in a directory where the shell can find them. 

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

When a program terminates, the shell will ordinarily regain control and type a prompt at you to show that it 
is ready for another command 



The shells have many other capabilities, that are described in detail in sections sh(l) and csh(l). If the 
shell prompts you with ''$' ', then it is an instance. of sh (1) the standard shell provided by Bell Labs. If it 
prompts with''%'' then it is an instance of csh(l), a shell written at Berkeley. The shells are different for 
all but the most simple terminal usage. Most users at Berkeley choose csh(l) because of the history 
mechanism and the alias feature, that greatly enhance its power when used interactively. Csh also sup
ports the job-control facilities; see csh(l) or the Csh introduction in USD:4 for details. 

You can change from one shell to the other by using the chsh (1) command, which takes effect at your next 
login. 

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

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

Path names. To refer to files not in the current directory, you must use a path name. Full path names 
begin with ''I'', the name of the root directory of the whole file system. After the slash comes the name of 
each directory containing the next sub-directory (followed by a"/") until finally the file name is reached 
For example, I llSl'I Imp/ filex refers to the file filex in the directory tmp; Imp is itself a subdirectory of usr; 
llS1' springs directly from the root directory. 

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

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

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

For a fuller discussion of the file system, see "A Fast File System for UNIX" (SMM:14) by McKusick, 
Joy, Leffler, and Fabry. It may also be useful to glance through PRM section 2, that discusses system calls, 
even if you do not intend to deal with the system at that level. 

Writing a program. To enter the text of a source program into a UNIX file, use the editor ex(l) or its 
display editing alias vi(l). (The old standard editor ed(l) is also available.) The principal languages in 
UNIX are provided by the C compiler cc(l), the Fortran compilerj77(1), and its derivatives ejl(l) and rat
for(l), the Pascal compiler pc(l), and interpreter pi(l), and the Lisp system lisp(1). User contributed 
software in the latest release of the system supports APL, B, the Functional Programming language, and 
Icon. Refer to apl(l), b(l), /p(l), and icon(l), respectively for more information about each. After the 
program text has been entered through the editor and written to a file, you can give the file to the appropri
ate language processor as an argument. The output of the language processor will be left on a file in the 
current directory named ''a.out''. If the output is precious, use mv(l) to move it to a less exposed name 
after successful compilation. ' 

When you have finally gone through this entire process without provoking any diagnostics, the resulting 
program can be run by giving its name to the shell in response to the shell("$" or"%") prompt 

Your programs can receive arguments from the command line just as system programs do, see ''UNIX 
Programming - Second Edition'' (PS2:3), or for a more terse description execve(2). 

Text processing. Almost all text is entered through the editor ex(l) (often entered via vi(l)). The com
mands mostoften used to write text on a terminal are: cat(l), more(l), andnro.ff(l). 

The cat(l) command simply dumps ASCII text on the terminal, with no processing at all. More(1) is useful 
for preventing the output of a command from scrolling off the top of your screen. It is also well suited to 
perusing files. Nrojf(l) is an elaborate text formatting program. Used naked, it requires careful 
forethought, but for ordinary documents it has been tamed; see me(7) and ms(7). 



Trof/(1) prepares documents for a Graphics Systems phototypesetter or a Versatec Plotter; it is similar to 
nrof/(1), and often works from exactly the same sowce text. It was used to produce this manual. 

Script(l) lets you keep a record of your session in a file, which can then be printed, mailed, etc. It provides 
the advantages of a hard-copy terminal even when using a display terminal. 

Status inquiries. Various commands exist to provide you with useful information. w(l) prints a list of 
users currently logged in, and what they are doing. date(l) prints the current time and date. ls(l) will list 
the files in your directory or give summary information about particular files. 

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

To communicate with another user currently logged in, write(l) or talk(l) is used; mail(l) will leave a 
message whose presence will be announced to another user when they next log in. The write-ups in the 
manual also suggest how to respond to the these commands if you are a target. 

If you use csh(l) the key "Z (control-Z) will cause jobs to "stop". If this happens before you learn about 
it, you can simply continue by saying "fg" (for foreground) to bring the job back. 

CONVERTING FROM 4.2BSD SYSTEMS 

A detailed list of changes from the 4.2BSD to the 4.3BSD distributions is contained in "Bug Fixes and 
Changes in 4.3BSD" (SMM:l2), and "Changes to the Kernel in 4.3BSD" (SMM:13). Detailed conver
sion procedures are described in "Installing and Operating 4.3BSD on the VAX" (SMM:l); it also 
discusses changes from pre-4.2BSD systems. 







PERMUTED INDEX 

lib2648: subroutines for the HP 
mset: retrieve ASCil to mM 

database for mapping ascii keystrokes into mM 
cliff3: 

openpl et al.: m library interface to p I o t 
sendbug: mail a system bug report to 

abort: 

abs: integer 
hypot, cabs: Euclidean distance, complex 

round-to-nearest/ fabs, floor, ceil, rint: 

accept: 

getgraips: get group 
initgroups: initialize group 

setgroups: set group 
phys: allows a process to 

access: determine 
access: determine 

ac: login 
sa, accton: system 

ICCt: exea.ition 
pac: printer/plCllter 

acct: turn 

sa, 
their inverses. sin, cos, tan, asin, 

asinh, 
signal: change the 

fortune: print a random, hopefully interesting, 
sd: VME SCSI disk 

swapon: 

adduser: procedure for 
swapon: specify 

ns addr, ns ntoa: Xerox NS(tm) 
inet mak.eaddr, met lnaof. inet netof: Internet 

- - -loc: return the 
arp: 
arp: 

phys: allows a process to access physical 
mailaddr: mail 

of the system clock. 
automatically. 

admin: perform routine system 

battlestar: a tropical 
flock: apply or remove an 

loclcf: provide 
basename: strip filename 

learn: computer 

L.aliases: UUCP bostoame 

unalias: remove 

which: locate a program file including 
newaliases: rebuild the data base for the mail 

aliases: 

INTEGRATED SOLtITIONS 4.3 BSD 

L. 
valloc: 
valloc: 

@: arithmetic on shell variables. 
2648 graphics terminal. 
3270 keyboard map. 
3270 keys. map3270: • • • • • • 
3-way differential file comparison. 
(3X) libraries.. plct: • • • • • 
4bsd-bugs. • • • • • • • • ••••• 
abnormal termination. • • • 
lbort: abnormal termination. 
lbort: generate a faulL • • • • • • • • • 
abs: integer absolute value. • 
absolute value. • • • • • • 
absolute value. • • • • • • 
absolute value, floor, ceiling, and 
IC: login accounting. • • • • • • 
accept a connection on a sockeL • • 
accept: accept a connection on a sockeL 
access: delermine acceut'bility d a file. 
access: delermine acceuibility d file. 
acceas lilt. • • • • • • • 
acceulist. ••••••• 
access list. • • • • • • • 
access physical addresses. 
acceuibility d a file. 
accelSl'bility d file. 
accounting. • • • • • 
accounting. • • • • • 
accounting file. 
accounting information. 
accounting on or off. 
ICCt: execution accounting file. 
ICCt: tum accwnting on or off. 
accton: system accounting. • • 
acos, atan, atan2: trigonometric functions and 
ICOllb, atanb: inverse hyperbolic functions. 
action for a signal. 
adage. • •••••••••••••• 
adaptor interface. • • • • • • • • • • • • 
adb: debugger. • • • • • • • • • • • • 
add a swap device for interleaved paging/swapping. 
addbib: create or extend bibliographic database. 
adding new users. • • • • • • • • • • • 
additional device for paging and swapping. 
address conversion rwtines. : • • • • • • 
address manipulation routines. /inet_ntoa, 
address of an object. • • • • • • • 
address resolution display and control. • • 
Address Resolution Protocol. • • • • • • 
addresses. • ••••••••••• 
addressing description. • • • • • • • • 
adduser: procedure for adding new users. 
adjtime: conect the time to allow synchronization 
admin: perform routine system administration tasks 
administration tasks automatically. 
adventure: an exploration game. 
adventure game. • • • • • • • • • • • 
advisory lock on an open file. • 
advisory record locking on files. 
lffixes. • • • • • • • • • • 
aided instruction about UNIX. 
alarm: execute a subroutine after a specified time. 
alarm: schedule signal after specified time. 
alias file. • • • • • • ••• 
alias: shell macros. • • • • • 
aliases. • • • • • • • ••••• 
aliases: aliases file for sendmail. 
aliases and paths ( c s h only). 
aliases file. • • • • • • • • 
aliases file for sendmail. • • • 
aliases: UUCP bostoame alias file. 
aligned memory allocator. 
aligned memory allocator. 

- xiii -

csh(l) 
b'b2648(3X) 
mset(l) 
map3270(5) 
cliff3(1) 
plot(3F) 
leDdbug(l) 
abort(3F) 
abort(3F) 
abort(3) 
abs(3) 
abs(3) 
hypot(3M) 
floor(3M) 
IC(8) 
accept(2) 
accept(2) 
access(3F) 
access(2) 
aetgroups(2) 
initgroops(3X) 
lletgroups(2) 
phys(3C) 
access(3F) 
access(2) 
IC(8) 
sa(8) 
ICCt(5) 
pac(8) 
1CCl(2) 
acct(5) 
acct(2) 
sa(8) 
sin(3M) 
asinh(3M) 
signal(3F) 
fortune(6) 
sd(4) 
adb(l) 
swapon(2) 
addbib(l) 
adduser(8) 
swapon(8) 
ns(3N) 
inet(3N) 
loc(3F) 
arp(8C) 
arp(4P) 
phys(3C) 
mailaddr(7) 
adduser(8) 
adjtime(2) 
admin(8) 
admin(8) 
adventure(6) 
battlestar(6) 
flock(2) 
lockf(2) 
baseoame(l) 
learn(l) 
alarm(3F) 
alarm(3C) 
L.aliases(5) 
csh(l) 
csh(l) 
aliases(5) 
which(l) 
newaliases(l) 
aliases(5) 
L.aliases(5) 
valloc(3) 
valloc(3C) 
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malloc, flee, realloc, calloc, 
malloc, free, realloc, calloc, alloca: memory 

malloc, free, falloc: memory 
valloc: aligned memory 
valloc: aligned memory 

phys: 
1Ca11dir, 

limit: 
renice: 

else: 
vacation: return ''I 

lex: generator of lexical 
enor: 
llyle: 

aiglllack: set 
worms: 

rain: 
bed: convert to 

sticky: penistent text and 
apply: 

8ock: 

alloca: memory allocalor. 
allocator. 
allocator. • ••••• 
allocator. • ••••• 
allocator. • ••••• 
allows a process to acc:iess physical addlesses. 
alpbasort: 1C1D a directory. • • • • 
alter per-process rescurce limitations. 
alter priority of running processes. 
alternative commands. • • • • • 
am on vacation" message. • • • • 
analysis programs. • • • • • • • 
analyze and diapene compiler enor meuages. 
analyi.e writing llyle of a document 
and/or get signal stack context. 
animate WOl'IDI OD a display terminal. 
animated raindrops display. 
antique niedia. • • • • • • • • • 
append-only directories. • • • • • 
apply a command to a act of arguments. 
apply: apply a command to a set« arguments. 
apply or remove an ldvilOIY lock on an open file. 
apropos: locate commands by keyword lookup. 
ar: archive and h"bruy maintainer. 
ar: archive (b"bruy) file format • • • • • • • 

number: convert 
be: 

graphics/ plot: openpl, erase, label, line, circle, 
tp: manipulate tape 

ar: 
tar: tape 

ar: 
tar: tape 

ranlib: convert 
glob: filename expand 

shift: manipulate 
varargs: variable 

apply: apply a command to a set of 
echo: echo 
echo: echo 

getarg, iargc: return command line 

Arabic numerals to English. • • • • • • • 
arbitrary-precision arithmetic language. • • • 
are, move, cont, point, linemod, space, cl01epl: 
an:b.ive. • •••••••• 
an:b.ive and b"bruy maintainer. 
archive file format • • • • 
archive (libruy) file formal 
archiver. • •••••••• 
archives to random libraries. 
argument list. 
argument list. 
argument list 
arguments. 
arguments. 
arguments. 
arguments. 

expr: evaluate 
getopt: get option letter from 

m _out, sdi v. itom: multiple precision integer 
traper: trap 

be: atbitrary-precision 
@: 

ftp: 
biff: be notified if mail 

arguments u an expression. 
argv. • • ••••••• 
arithmetic. /omin, fmin, m in, mout, omout, fmout, 
arithmetic errors. • • • ~ • • • • • 
arithmetic language. • • • • • • • • • 
arithmetic on lhell variables. • • • • • • 
arithmetic: provide drill in number facts. 
arp: address resolution display and control. 
arp: Address Resolution Protocol. 
ARP ANET file transfer program. 
arrives and who it is from. 

expr: evaluate arguments as an expression. • • • • • • • • 
as: MC68000IMC68010/MC68020 assembler. 

slattach: attach serial lines as networlc interfaces. • • • • • • 
asdime, timezone, tzset: convert date and time to ASCII. c:time, localtime, gmlime~ • 

od: file dump (octal, decimal, hex, ucii). • • • • • • • • • • • • 
ascii: map of ASCII character set • • • • • • • 

map3270: databue for mapping ucii keystrokes into mM 3270 keys. 
ucii: map of ASCil character set 

fdate: return date and time in an ASCII string. • • • • • • • • • 
mset: retrieve ASCII to IBM 3270 keyboard map. 

atof, atoi, atol: convert ASCII to numben. • • • • • • • • 
ASCII. ctime, locahime, gmtime, asctime, timezone, t7.llet: convert date and time to 

and their invenes. sin, cos, tan, asin, acos, atan, atan2: trigonometric functions • • 
asinh, acoah. atanh: inverse hyperbolic functions. 

as: MC68000/MC6801G'MC68020 assembler. • ••••••• 
Lout: assembler and lint editor output. 

assert: program verification. 
assen: program verification. 

setbuf, setbuffer, setlinebuf: assign buffering to a stream. 
atrm: remove jobs spooled by at. • • • • • • • • • • • • 

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

at: exeaite commands at a later time. 
nice, nohup: run a command at low priority ( s h only). 

malloc(3) 
malloc(3) 
malloc(3F) 
valloc(3) 
valloc(3C) 
piys(3C) 
acandir(3) 
csh(l) 
renice(8) 
csh(l) 
vacation(l) 
lex(l) 
error(l) 
llyle(l) 
aigstack(2) 
worms(6) 
rain(6) 
bcd(6) 
llicty(8) 
apply(l) 
apply(l) 
ftock(2) 
apropos(l) 
11(1) 
11(5) 
number(6) 
bc(l) 
p1~3X) 
tp(l) 
ar(l) 
tar(S) 
ar(S) 
tar(l) 
ranlib(l) 
csh(l) 
csh(l) 
varargs(3) 
apply(l) 
csh(l) 
echo(l) 
getarg(3F) 
expr(l) 
getopt(3) 
mp(3X) 
traper(3F) 
bc(l) 
csh(l) 
arilhmetic(6) 
arp(8C) 
arp(4P) 
ftp(lC) 
biff(l) 
expr(l) 
u(l) 
alattach(8C) 
c:time(3) 
od(l) 
ascii(7) 
map3270(5) 
ascii(7) 
fdate(3F) 
mset(l) 
•of(3) 
c:time(3) 
sin(3M) 
asinh(3M) 
as(l) 
LOUt(5) 
assert(3) 
assert(3X) 
setbuf(3S) 
atrm(l) 
shutdown(8) 
at(l) 
at(l) 
nice(l) 
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inverses. sin, cos, tan, asin, acos, allD, atan2: trigonometric functions and their 
sin, cos, tan, asin, acos, atan, ltan2: trigonometric functions and their inverses. 

asinh, acosh, ltanh: inverse hyperbolic functions. 
llOf, atoi, atol: convert ASCD to numbers. • • 

•of, atoi, atol: convert ASCll to numbers. • • • • 
atof, atoi, atol: convert ASCll to numbers. • • • • • • • • 

interrupt. sigpause: •omically release blocked signals and wait for 

llattach: 
admin: perform routine system administration tub 

bugfiler: file bug reports in folders 
re: command script for 

wait: 

atq: print the queue of jobs waiting to be run. 
-.mi: remove jobs spooled by at. 
attach serial lines u network interfaces. 
autolDllically. • • • • • • 
llllOID&tically. • • • • • • • • • • 
IUto-reboot and daemons. • • • • • 
await completion of process. 
awk: pattem IC&Dlling and proceaaing language. 
backgammon: the game. • • • • • 

bg: place job in background. • • • • • • • • • • 
wait: wait for background poc:euea to complete. • • • • • 

badl44: read/write dee ltandard 144 bad sector information. • • • • • • • • • 
badsect: create files to contain bad sec:ton. • • • • • • • • • • • • • ~ 

information. bad144: !Udlwrite dee ltandard 144 bad sector • • • • • 
badsect: cnate files to contain bad sectors. 

banner: print large banner on printer. • • • • • • • 

gettytab: tenninal configmation data 
hosts: host name data 

networks: network name data 
phones: remote host phone number data 

printcap: printer capability data 
protocols: prttocol name data 

services: service name data 
termcap: terminal capability data 

vgrindefs: vgrind's language definition data 
newaliases: rebuild the data 

fetch, store, delete, first.key, nexttey: data 
dbm nextkey, dbm error, dbm clearerr: data 

Vi: screen oriented (visual) display editor 

bc::opy, 
operations. 

cb: c program 
vfont: font formats for the 

jO,jl,jn, yO, yl, yn: 

banner: print large banner on printer. 
base. 
base. • ••••••• • 
base. 
base. 
base. 
base. 
base. 
base. 
base. 
base for the mail aliases file. 
base subroutines. dbminit, • • 
base subroutines. /dbm delete, dbm firstkey, 
based on ex. • • • • -. • • • • -: • • • 
basename: strip filename affixes. 
battlestar: a tropical adventure game. • • • • 
be: arbitrary-precision arithmetic language. 
bed: convert to antique media. • • • • • • 
bcmp, bzero, ff s: bit and byte string operations. 
bcopy, bcmp, bzero, ffs: bit and byte string 
beautifier. • • • • • • • • • • • • • • 
Benson-Varian or Versatec. • • • • • • • 
besselfunc:tions. • ••••••••••• 
bessel functions: of two kinds for integer orders. 

random, drandm, irandm: better random number generator. 
changing/ random, srandom, initstate, setstate: better random number generator; routines for 

bg: place job in bac:tground. 
addbib: create or extend bibliographic database. • • • • • • • • 

roftbib: run off bibliographic database. • • • • • • • • 
sortbib: sort bibliographic database. • • • • • • • • 

index for a bibliography, find references in a bibliography. indxbib, lookbib: build inverted 
indxbib, lookbib: build inverted index for a bibliography, find references in a bibliography. 

from. biff: be notified if mail arrives and who it is 
CCD1S8l: biff server. • • • • • • • • • • 

install: install binaries. • • • • • • • • • • • 
wbereis: locate aaurce, binary, and or manual for program. 

find the printable strings in a object, or other binary, file. strings: • • • • • • 
uuencode, uudecode: encode/decode a binary file for transmission via mail. 

fread, fwrite: buffered binary input/wt.put • • • • • • • 
bind: bind a name to a socket • • • • • 

bind: bind a name to a socket • • • 
binmail: send or receive mail among users. 

bcopy, bcmp, bzero, ffs: bit and byte string operations. • • • • • • 
functions. bit: and, or, xor, not, rsbift, lsbift bitwise 

bit: and, or, xor, not, rsbift, lshift bitwise functions. • • • • • • • • 
communication (obsolete). bk: line discipline for machine-machine 

sync: update the super block. • • • • • • • • • • • • 
update: periodically update the super block. • • • • • • • • • • • • 

sigblock: block signals. • • • • • • • • • 
sigpause: atomically release blocked signals and wait for interrupt. 

sum: sum and count blocks in a file. • • • • • • 
boggle: play the game of boggle. • • • • • • • • • • 

boggle: play the game of boggle. 
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sin(3M) 
sin(3M) 
asinh(3M) 
•of(3) 
•of(3) 
•of(3) 
ligpause(2) 
•q(l) 
atrm(l) 
llattacb(8C) 
ldmin(8) 
bugfiler(8) 
rc(8) 
wait(l) 
awk(l) 
bactgammon(6) 
csh(l) 
csh(l) 
badl44(8) 
badsect(8) 
bad144(8) 
badsect(8) 
banner(6) 
banner(6) 
gettytab(5) 
bosts(5) 
networlcs(S) 
piones(S) 
printcap{5) 
protocols(S) 
services(5) 
termcap(5) 
vgrindef s(5) 
newaliases(l ) 
dbm(3X) 
ndbm(3) 
vi(l) 
basename(l) 
battlestar(6) 
bc(l) 
bcd(6) 
bstring(3) 
bstring(3) 
cb(l) 
vfont(S) 
j0(3M) 
bessel(3F) 
random(3F) 
random(3) 
csh(l) 
addbib(l) 
roffbib(l) 
sortbib(l) 
lookbib(l) 
lookbib(l) 
biff(l) 
comsat(8C) 
install(l) 
wbereis(l) 
atrings(l) 
wencode(l C) 
fread(3S) 
bind(2) 
bind(2) 
binmail(l) 
bstring(3) 
bit(3F) 
bit(3F) 

•• bk(4) 
sync(8) 
update(8) 
sigblock(2) 
sigpause(2) 
sum(l) 
boggle(6) 
boggle(6) 
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ching: the boot m c::bangea and other cookies. 
reboot: UNIX bootstrapping procedures. 

mille: play Mille Bournes. • • • • • • • • • • • 
switch: multi-way command branch. • • • • • • • • • • • • 

login,/ sh, for, case, if, while, : , • , break, continue, cd, eval, exec, exit, export, 
break: exit wbile/foreach loop. 
breaksw: exit from switdl. • • • • 

fg: bring job iDIO foreground. 
brt, st»rk: change data segment size. 

tread, fwrite: buffeted binary input/output 
stdio: standard buffeted inputlcutput package. 
stdio: standard buffeted inputlautput package. 

sed>uf, setbuffer, setlinebuf: assign buffering to a llRam. • • • • 
generate a dump of the operating system•s profile buffers. tgmon: • • • • • • 

seodbug: mail a system bug report to 4bsd-bugs. • • • 
bugfiler: file bug reports in folders automatically. 

automatically. bugfiler: file bug reports in folders • 
references in a bibliognphy. indxbib, lookbib: build inverted index for a bibliography, find 

apcoafig: build spanned disk CODfiguration files. 
mknod: build special file. • • • • • • 
c:onfig: build system cmafiguration files. 

atohs: convert values between host and network byte Older. ht.onl, htons, ntohl, 
bcopy. bcmp, bzero, ffs: bit and byte ltring operations. • • • • • • 

swab: swap bytes. • ••••••••• 
bcopy, bcmp, bzero, ffs: bit and byte string operations. 

cc: C compiler. • • • • • 
cb: C program beautifier. • • • • • • • • 

indent: indent and format C program IOUl'Ce. • • • • • • • • • 

lint: a C program verifier. • • • • • • • • • 
xstr: extnct strings from C programs to implement shared strings. 

mtstr: create an error message file by massaging C source. • • • • • • • • • • • • • 
hypot, cabs: Euclidean distance, complex absolute value. 

cal: print calendar. • • • • • • • 
diskpart: calculate def a ult disk partition sizes. 
de: desk calculator. • •••••• 

cal: print calendar. • • • • • • • • 

syscall: indirect system 
gprof: display 

getuid, getgid: get user or group ID of the 
malloc, free, realloc, 

siginterrupt: allow signals to interrupt system 
intro: introduction to system 

canfield, cf scores: the solitaire card game 
canfield. 

printcap: printer 
termcap: terminal 

canfield, cf scores: the solitaire 
cribbage: the 

cd, eval, exec, exit, export, login,/ sh, for, 

calendar: reminder service. 
call. • ••••••••• 
call graph profile data. • • • 
caller. • • • • • • • • • 
calloc, alloca: memory allocator. 
calls. • • • • • • • • • • 
calls and error numbers. • • • 
canfield. • •••••••• 
canfield, cfscores: the solitaire card game 
capability data base. 
capability data base. • • • • • • • • 
card game canfield. • • • • • • • • • 
card game cnbbage. • • • • • • • 
case, if, while, : , • , break, continue, • • • • • 
case: selector in switch. • • • • • 
cat: catenate and print. 

catman: create the cat files for the manual. 
default: catchall clause in switch. 

cat: catenate and print • • • • • • 

case. if, while, . : , •• break, continue, 
round-to-nearest functions. fabs, ftoor. 

fabs, ftoor, ceil, rint: absolute value, ftoor. 
canfield, 

cbdir: 
brk, lbrk: 

cbdir: 
cd: 

chdir: 
ioinit: 
dlgrp: 

chmod: 
dlmod: 
chmod: 
umask: 

catman: create the cat files for the manual. 
c:b: C program beautifier. 
c:brt, sqrt: cube root, square root. 
cc: C compiler. • • • • • • 
eel: dlange clinlClory. 
eel: change wcrting directory. • • • • • • 
eel, eval, exec, exit, export, login, read,/ /for, 
ceil, riot: absolute value, ftoor, ceiling, and 
ceiling. and round-to-nearest functions. • • 
dscores: the solitaire card game canfield. 
change current working directory. 
change data segment size. 
change default directory. • • 
dlange directory. • • • • • 
change directory. • • • • • 
change m 110 initiali7.alion. 
dlange group. • • • 
change mode. • • • • • • 
change mode of a file. • • • 
cbange mode of file. 
dlange or display file cteation mask. 

ching(6) 
reboot(8) 
mille(6) 
csh(l) 
sh(l) 
csh(l) 
csh(l) 
csh(l) 
brk(2) 
fread(3S) 
intro(3S) 
ltd.io(3S) 
setbuf(3S) 
tgmon(8) 
seodbug(l) 
bugfiler(8) 
bugfiler(8) 
lookbib(l) 
spconfig(8) 
mknod(8) 
config(8) 
byteorder(3N) 
bstring(3) 
awab(3) 
bstring(3) 
cc(l) 
cb(l) 
indent(l) 
linl(l) 
xstr(l) 
mkstr(l) 
hypot(3M) 
cal(l) 
diskpart(8) 
dc(l) 
cal(l) 
calendar( 1) 
syscall(2) 
gprof(l) 
getuid(3F) 
malloc(3) 
siginterrupt(3) 
intro(2) 
canfield(6) 
canfield(6) 
printcap(5) 
termc.ap(5) 
canfield(6) 
cribbage(6) 
sh(l) 
csh(l) 
cat(l) 
catman(8) 
csh(l) 
cat(l) 
catman(8) 
cb(l) 
aqrt(3M) 
cc(l) 
csh(l) 
cd(l) 
sh(l) 
ftoor(3M) 
ftoor(3M) 
canfield(6) 
dldir(2) 
brk(2) 
dldir(3F) 
csh(l) 
csh(l) 
ioinit(3F) 
dlgrp(l) 
dlmod(l) 
dlmod(3F) 
dlmod(2) 
csh(l) 

July 1987 - xvi- INTEGR.A TED SOLUTIONS 4.3 BSD 



c:bown: c:bange owner. • • • • • • • • • 
c:bown: c:bange owner and group of a file. 

d1fn, c:bsb, passwd: c:bange password file information. 
c:hroot: c:bange root directory. • • • 
lignal: c:bange the action for a signal. 

rename: c:bange the name of a file. 
set: c:bange value of shell variable. 
cd: change working directory. 

ching: the book of c:banges and other cookies. • • • • • • • 
better tandom number generator; routines for c:banging genenl.Orl. /srandom, initatate, setstate: 

pipe: create an interprocess communication c:bannel. • • • • • • • • • • • • • • • • 
ungetc: push dwader back into input stream. • • • • • • • 

iscntrl, isascii, toupper, tolower, toascii: c:baracter clauification macros. /isprint, isgraph, 
eqnchar: special c:buacter definitions for eqn. 
eqnchar: special c:baracter definitions for eqn. 
getc, fgetc: get a c:buacter from a logical uniL 

index, rindex, lnblnk. len: tell about c:buacter objects. • • • • • 
getc, getc:bar, fgetc, getw: get c:buacter or ward from stream. 

putc, putchar, fpltc, putw: put c:buacter or word on a stream. 
ascii: map of ASCII c:buacter set. • • • • • • • 
putc, fputc: write a c:buacter to a forttan logical uniL 

tr: translate cbaracten. • • • • • • • • • • 
make, mscore: display chase game. • • • • • • • • • • 

chdir: c:baage aunnt wmting directory. 
chdir: change default directory. 

clcheck: file system directory consistency 
ichect: file system storage consistency 

fsck: file system consistency 
quotacheck: 

c:becknr: 
eqn, neqn, 

fastboot, fasthalt: reboot/halt the system without 

c:bdir: change directory. 
check. • • • • • • • • • • 
check. ••••••••••• 
c:beck and ildenctive repair. 
check file system quota consistency. 
c:beck nroff/troff files. • • • • 
checbq: typeset mathematics. 
checking the disks. • • • • • • • 
checknr: check nroff/troff files. 

chess: the game of chess. • • • • • • • • ~ • 
chess: the game of chess. 

infonnation. c:bfn, chsh, passwd: change password file 
c:bgrp: change gioop. • •••••••• 
ching: the book of changes and ~er cookies. 
dunod: change JllOde. • • • • • • • • • 
dunod: change JllOde of a file. • • • • • 
dunod: change JllOde of file. • • • • • • 
chown: change owner. • • • • • • • • • 
chown: change owner and group of a file. 
chroot: change root directory. • • • • • • 

chfn, chsh, passwd: change password file information. 
closepl:/ plot: openpl, erase, label, line, circle, arc. move, cool, point, linemod, space, 

isascii, toupper, tolower, toascii: character clusification macros. /isprint, isgraph, iscntrl, 
def a ult: catchall clause in switch. • • • • • 

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

chi: clear i-node. • • • • • • • • • • • 
clear: 

ferror, feof, 
csb: a shell (conunand interpreter) with 

the time to allow synchroni:zation of the system 
cron: 

shutdown: 
fclose, fDush: 

opendir, readdir, telldir, seekdir, rewinddir, 
syslog, openlog, 

circle, arc, move, cont, point, linemod, space, 

clear tenninal screen. • • • • • • • 
clearerr, fileno: ltream status inquiries. 
C-like syntax. • • • • • 
clock. adjtime: correct • • • • • • • • 
clock daemon. • • • • • • • • • • 
close: delete a descriptor. • • • • • 
close down the sysrem at a given time. 
close or flush utream. • • • • • • 
closedir: directory operations. • • • • • 
closelog, aetlogmask; control system log. • • • • • 
closepl: graphics interface. /erase, label, line, 
dri: clear i-node. • • • • • • • • • • • 

L. ands: UUCP renne command pennissions file. 
cmp: compare two files. • • • • • • • • • 

secs: front end for SCCS (Source Code Control Subsystem). • • • • • • • • • • 
col: filter reverse line feeds. • • • • • • • • • 
colcrt: filter nroff output for CRT previewing. 

log. dmesg: collect system diagnostic messages to form error 

colrm: remove 
files. 

exec: overlay shell with specified 
time: time 

routines for returning a stream to a remote 
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colrm: remove columns from a file. • • • • • • • 
columns from a file. • • • • • • • • • • • • 
comm: select or reject lines common to two sorted 
coDUllalld. • ••••••••• 
conunand. • ••••••••• 
conunand. rcmd, nesvport, nuerok: 
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chown(8) 
chown(2) 
passwd{l) 
c:broot(2) 
aignal(3F) 
rename(2) 
csh(l) 
cd(l) 
c:bing(6) 
random(3) 
pipe(2) 
ungetc(3S) 
c:type(3) 
eqnchar(7) 
eqnchar.source(7) 
getc(3F) 
index(3F) 
getc(3S) 
putc(3S) 
aacii(7) 
putc(3F) 
tr(l) 
anake(6) 
c:bdir(2) 
chdir(3F) 
csh(l) 
dcheck(8) 
icbeck(8) 
fsct.(8) 
quotacheck(8) 
diecknr(l) 
eqn(l) 
fastboot(8) 
checknr( 1) 
chess(6) 
chess(6) 
passwd(l) 
chgrp(l) 
ching(6) 
chmod(l) 
chmod(3F) 
chmod(2) 
chown(8) 
chown(2) 
chroot(2) 
passwd{l) 
plot(3X) 
c:type(3) 
csh(l) 
uuclean(8C) 
dear(l) 
clri(8) 
clear(l) 
ferror(3S) 
csh(l) 
adjtime(2) 
cron(8) 
dose(2) 
shutdown(8) 
fdose(3S) 
directory(3) 
syslog(3) 
plot(3X) 
dri(8) 
L.cmds(S) 
cmp{l) 
sccs(l) 
col(l) 
colcrt(l) 
dmesg(8) 
colnn(l) 
colnn(l) 
comm(l) 
csh(l) 
csh(l) 
rcmd(3) 
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routines for returning a stream to a remote command. rcmd, rresvport, n11erok: 
rexec: return stream to a remote command. 
rexec: return stream to a remote command. 

system: issue a shell command. 
system: execute a UNIX command. 

test: eondition command. 
time: time a command. • • • • 

nice, nobup: run a command at low priority ( s h only). 
switch: multi-way command branch. 
uux: unix to unix command execution. 

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

hashstat: print command bashing llatistics. 
aobup: run command immune to hangups. • • • 
csb: a shell (command interpreter) with C-like syntax. 

wbatis: deacribe what a command is. • • • • • • • • • • • • 
readonly, set, shift, times, tnp, umast, wait: command language. /exec, exit, export, login, read, 

getarg, iaJBc: return command line arguments. • • • • • • • • 
L.cmds: UUCP remote command permissions file. • • • • • • • • 

repeat: execute command repeatedly. • • • • •••••••• 
re: command script for ~reboot and daemons. 

onintr: process intenupts in command scripts. • • • • • 
apply: apply a command to a set d arguments. 

go&o: command transfer. 
else: alternative commands. • • • • • • • 

intro: introduction to commands. • • • • • • • 
introduction to system maintenance and operation commands. intro: 

at: execute commands at a later time. 
apropos: locate commands by teyword lookup. 

while: repeat commands conditionally. 
lastcomm: llbow last commands executed in reverse order. 

IOWCe: read commands from file. 
comm: select or reject lines common to two sorted files. 

socket: create an endpoint for communication. • • • • • 
pipe: create an interprocess communication channel. •• 

bk: line discipline for machine-machine communication (obsolete). 
talkd: remote user communication server. 

db: DH-l l/DM-11 communications multiplexer. 
di: DL-11 communications multiplexer. 
dz: DZ-11 communications multiplexer. 

cp: Intelligent Communications Processor. 
users: compact list of uaen who are on the system. 

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

diff3: 3-way differential file comparison. • • • • • • • • 
intro:·introduction to compatibility library functions. 

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

f77: Fortran 77 compiler. • ••••• 
pc: Pascal compiler. • • • • • • 

error: analyze and disperse compiler error messages. 
yacc: yet an~r compiler-compiler. • • 

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

hypot, cabs: Euclidean distance, complex absolute value. 
compress, uncompress, zcat: compress and apud data. 

data. compress, uncompress, zcat: compress and expand 
learn: computer aided instruc:tion about UNIX. 

hangman: Computer version dthe game hangman. 

test: 
endif: tenninate 

if: 
while: repeal commands 

comsat: biff server. • 
condition command 
eonditional. • • • • • • • • • • • • • 
conditional statement. • • • • • • • 
conditionally. • • • • • • • • • • 
config: build system configuration files. 

gettytab: terminal configuration data base. 
resolver- resolver configuration file. • • • • • • • • • • 

con.fig: build sy•em configuration files. • • • • • • • • 
spconfig: build spanned disk configuration files. • • • • • • • • 

ifCOllfig: configure network interface panmeters. • • • • • 
connect: initiate a connection on a socket 

tip, cu: connect to a remote system. 
getpeemame: get name of connected peer. 
socketpair: create a pair of connected sockets. 

shutdown: shut down part of a full-duplex connection. • • • • • • • 
accept: accept a connection on a socket 

rand(3X) 
rexec(3) 
rexec(3X) 
system(3) 
system(3F) 
test(l) 
time(l) 
nice(l) 
csh(l) 
uux(lC) 
csb(l) 
csh(l) 
csh(l) 
csh(I) 
csh(l) 
whatis(l) 
sh(l) 
getarg(3F) 
L.cmds(S) 
csh(l) 
rc(8) 
csh(l) 
apply(l) 
csh(l) 
csb(l) 
intro( I) 
intro(8) 
at(l) 
apropos(l) 
csh(l) 
lastcomm(l) 
csh(l) 
comm(l) 
socket(2) 
pipe(2) 
bk(4) 
talkd(8q 
dh(4) 
dl(4) 
dz(4) 
cp(4i) 
users( I) 
diff(l) 
cmp(l) 
diff3(1) 
intro(3C) 
liszt(l) 
cc(l) 
m(l) 
pc(l) 
em>r(l) 
yacc(l) 
csh(l) 
wait(l) 
hypot(3M) 
compress( I) 
compress( 1) 
learn(l) 
bangman(6) 
comsat(8q 
test( I) 
csh(l) 
csh(l) 
csh(l) 
config(8) 
gettytab(5) 
resolver(5) 
config(8) 
spconfig(8) 
if COllfig(8C) 
connect(2) 
tip(lC) 
getpeernarne(2) 
socketpair(2) 
shutdown(2) 
accept(2) 
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connect: initiate a 
listen: listen for 

quotacheck: check file system quota 
dcheck: file system directory 

icbeck: file system Btorage 
fact: file system 

lhow what versions of object modules were used to 
mtfs: 

newfs: 
mkpmo: 

deroff: remove nroff, troff, tbl and eqn 
ldrlimit: control maximum system IUOUl'Ce 

vlimit: control maximum aystem iaource 

/openpl, erase, label, line, circle, an:, move, 
badsect: create files to 

la: list 
aigstack: set and/or get signal stack 

sh, for, case, if, while, : , • , break, 

arp: address resolution display and 
fend: file 

iocd: 
init: proceas 

getrlimit, aetrlimit: 
vlimit: 

lpc: line printer 
timedc: timed 

tcp: Internet Transmission 
aces: front end for SCCS (Source Code 
syslog, openlog, cl0&elog, setlogmask: 

vhangup: virtually "hangup" the current 
ex: Excelan 10 Mb/s Ethernet 
ii: Interlan 10 Mb/a Ethernet 

nw: Integrated Solutions, Inc., 10 Mb/s Ethernet 
term: 

ecvt, fcvt, gcvt: output 
long, short: integer object 

printf, fprintf, sprintf: formatted output 
acanf, f scanf, sacanf: formatted input 

units: 
ns addr, ns ntoa: Xerox NS(tm) address 

- - dd: 
oumber: 

ranlib: 
atof, atoi, atol: 

ctime, localtime, gmtime, asctime, timezone, uset: 
htable: 

bed: 
htonl, htons, ntohl, ntohs: 

ching: the book of changes and other 
cp: 

rep: remote file 
uucp: unix to unix 

dd: convert and 
toopy: 

fork: create a 
remainder, exponent manipulations. 
copysign, drem, finite, logb, acalb: 

plock: lock the ament process in 
savecore: save a 

gcore: get 
system clock. adjtime: 

functions and their inverses. sin, 
sinh, 

we: word 
sum: sum and 

connection on a socket 
connections on a socket. 
consistency. • • • • • 
consistency check. 
consistency check. 
consistency check and interactive repair. 
construct a file. what: • • • • 
construct a file system. 
construct a new file system. 
construct a prototype file system. 
constructs. • • • • • • • • • • 
COD8Ul1lption. getrlimit, • • • 
conSUIDption. • • • • • • • • 
cont, point, linemod, space, cl<>1epl: graphics/ 
contain bad sectors. • • • • • • • • • • • 
contents of directory. • • • • • • • • • 
context. •••••••••••••• 
continue, eel, eval, exec, exit, export, login/ 
continue: cycle in loop. 
control. ••••• 
control. •••••• 
control device. • • • • • 
control initi•lization. • 
control matinmm system ruoun:e comumption. 
control maximum system resowce consumption. 
control program. • • 
control program. • • 
Control Protocol. • • 
Control Subsystem). 
control system log. • • • • • 
control terminal. 
controller. 
controller. 
controller. 
conventional names for terminals. 
conversion. 
conversion. 
conversion. 
conversion. 
conversion program. 
conversion routines. 
convert and copy a file. 
convert Arabic numerals to English. 
convert archives to random libraries. 
convert ASCII to nwnbers. • • • • 
convert date and time to ASCII. • • 
convert NIC llalldard format host tables. 
convert to antique media. • • • • • 
convert values between host and network byte order. 
cooties. 
copy. 
copy. 
copy. 
copy a file. 
copy a mag tape. 
copy d this process. 
copysign, diem, finite, logb, scalb: copysign, 
copysign, remainder, exponent manipulations. • • • • • 
core .•••••••• • • • • • 
core dump of the operating system. • • • • • • 
core: format of memory image file. 
core images of running processes. • • • • • • • 
correct the time to allow synchronization d the 
cos, tan, asin, acos, atan, atan2: trigonometric 
cosh, tanb: hyperbolic functions. 
count. • • • • • • • • • • • • • • • 
count blocks in a file. • • • • • • • • • 
cp: copy. • ••••••••••••• 
cp: Intelligent Communications Processor. 
crash: what happens when the system crashes. 

crash: what happens when the system crashes. • • • • • • • • 
creat: create a new file. 

fork: create a copy of this process. 
creat: create a new file. • • 

open: open a file for reading or writing, or create a new file. • • • 
fork: create a new process. 
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connect(2) 
listen(2) 
quotacheck(8) 
dcheck(8) 
icbeck(8) 
fack(8) 
wbat(l) 
mkfs(8) 
newfs(8) 
mtproto(8) 
deroff(l) 
getrlimit(2) 
vlimit(3C) 
plot(3X) 
badsect(8) 
ls(l) 
aigstack(2) 
ah(l) 
cah(l) 
arp(8C) 
fcntl(2) 
ioct1(2) 
init(8) 
getrlimit(2) 
vlimit(3C) 
lpc(8) 
timedc(8) 
tcp(4P) 
ICCS{l) 
ayslog(3) 
vbangup(2) 
ex(4) 
il(4) 
nw(4i) 
term(7) 
ecvt(3) 
long(3F) 
printf(3S) 
scanf(3S) 
units(l) 
ns(3N) 
dd(l) 
number(6) 
ranlib(l) 
llof(3) 
ctime(3) 
btable(8) 
bcd(6) 
byteorder(3N) 
ching(6) 
cp(l) 
rcp(lC) 
uucp(tq 
dd(l) 
tcopy(l) 
fork.(3F) 
ieee(3M) 
ieee(3M) 
plock(2) 
savecore(8) 
core(S) 
gcore(l) 
adjtime(2) 
sin(3M) 
sinh(3M) 
wc(l) 
sum(l) 
cp(l) 
cp(4i) 
crash(8V) 
crash(8V) 
creat(2) 
fork.(3F) 
creat(2) 
open(2) 
fork(2) 
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Permuted Index 

socketpair: 
ctags: 

IOCket: 
mkstr: 

pipe: 
badsect: 
addbib: 
catman: 

umask: change or display file 
umaik: let file 

cnl>bage: the card game 

lxref: lisp 
pxref: Pascal 

systat: display system statistics on a 
colcrt: filter nroff output for 

more, page: file perusal filter for 

aeate a pair of connected IOCkets. • • • • • • • 
aeate a tap file. • • • • • • • • • • • • • • 
aeate an endpoint for communication. • • • • • 
create an error message file by massaging C srurce. 
aeate an interprocess communication channel. 
aeate files to cantain bad aecton. 
aeate or extend bibliographic database. 
aeate the cat files for the manual. 
creation mast. • • • • • • • • • 
creation mode mask. • • • • • • 
cribbage. • • • • • • • • • • • 
cribbage: the card game cnDbage. 
cron: clock daemon. 
cross reference program. 
aou-refe1mce program. 
Cit. • • • • • • • • 
CRT previewing. • • • • 
Cit viewing. • • • • • 
crypt: encode/decode. • • • 
crypt, aettey, encrypt: DES encryition. • • • • • 

ayntax. alb: a abell (command illlerpleter) with C-like 
c:taga: aeate a tag• file. • • • • • • • • • 

convert date and time to ASCII. Clime, localtime, pllime, uctime, timezone, U&et: 
time, Clime, ltime, gmime: ntum system time. 

tip, ai: connect to a mnote system. 
cbrt, sqrt: aibe root, square root • • 

vhangup: virtually •'hangup'• the current control tenninal. 
domainname: set or display name of current domain system. • • • • • 

gethostid, aethostid: get/set unique identifier of current host. • • • • 
gethostname, sethostname: get/set name of current host. • • • • 

hostnm: get name of current host. • • • • 
hostid: set or print identifier of current host system. 
host.name: set or print name of current host system. 

jobs: print airrent job list. 
punlock: unlock the c:urrent process. 

highpri: make the c:urrent process a high priority process. • • • • • 
nonnalpri: make the c:urrent process a nonnal priority process. 

plock: lock the c:urrent process in core. 
sigsetmask: set c:urrent signal mask. 

whoami: print effective c:urrent user id. • • • • • • • • • • • • • • • 
cbdir: change current working directory. 

getcwd: get pathname of c:urrent working directory. 
getwd: get c:urrent working directory pathname. 

motion. c:unes: scteen functions with "~" cursor 
curses: screen functions with ''optimal'• cursor m«ion. 

spline: interpolate smooth airve. 
continue: cycle in loop. 

cron: clock daemon. 
lpd: line printer daemon. • • • • • • 

rooted: network routing daemon. • • • • • 
timed: time server daemon. 

XNSrouted: NS Routing lnfonnation Protocol daemon. 
re: command script for auto-reboot and daemons. • • • • • • • • • • • 

ftpd: DARPA Internet File Transfer Protocol server. 
wbois: DARPA Internet user name directory service. 

telnetd: DARPA TELNET protocol server. • • • • • 
tftpd: DARPA Trivial File Transfer Protocol server. 

compress, uncompress, zcat: com~ and expand data. 
eval: re-evaluate sbell data. 

gprof: display call graph profile data. • • • 
prof: display profile data. • • • 

ttys: terminal initialization data. • • • 
gettytab: terminal configuration data base. 

boas: host name data base. 
networks: network name data base. 

phones: remote host phone number data base. 
printcap: printer capability data base. 

protocols: protocol name data base. 
services: service name data base. 

termcap: terminal capability data base. • • • • • 
vgrindefs: vgrind • s language definition data base. • • • • • • • 

newaliases: rebuild the data base for the mail aliases file. 
dbminit, fetch, store, delete, firstkey, nextkey: data base 1Ubroutines. • • • • • • • • 

dbm _firstkey, dbm _ nextkey, dbm _ enor, dbm _ clearerr. data base 1Ubroutines. /dbm _store, dbm _delete, 
brk, sbrk: change data segment size. 

null: data sink. • • • • • • • • • • • • • • • • • 

socketpair(2) 
c::tags(l) ..... socket(2) ..... mkstr(l) 
pipe(2) 
badsect(8) 
lddbib(l) 
catman(8) 
csh(l) 
umask(2) 
cribbage(6) 
cribbage(6) 
cron(8) 
lxref(l) 
pxref(l) . .... systat(l) 
colcrt(l) 
more(l) 
crypt(l) 
crypt(3) 
csh(l) 
c::tags(l) 
ctime(3) 
time(3F) 
tip(lq 
sqrt(3M) . .... vhangup(2) 
domainname(l) 
gethostid(2) 
gethostname(2) 
hostnm(3F) 
hostid(l) 
hostname(l) 
csh(l) 
punlock(2) 
highpri(2) 
nonnalpri(2) 
plock(2) 
sigsetmask(2) 
whoami(l) 
chdir(2) 
getcwd(3F) 
getwd(3) 
curses(3X) ..... curses(3X) 
spline(IG) 
csh(l) 
cron(8) 
lpd(8) ..... routed(8C) 
timed(8) 
XNSrouted(8C) 
rc(8) 
ftpd(8C) . .... whois(l) 
telnetd(8C) 
tftpd(8C) 
compress( I) 
csh(l) 
gprof(l) 

..... prof(l) 
ttys(5) . .... gettytab(5) 
hosts(5) 
networts(5) 
piones(5) 
printcap(5) 
protocols(5) 
services(5) 
termcap(5) 
vgrindef s( 5) 
newaliases( 1) 
dbm(3X) 
ndbm(3) 
brt(2) 
null(4) 
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types: primitive system 
addbib: create or extend bibliographic 

roft'bib: nm off bibliographic 
sortbib: IOlt bibliographic 

keys. map3270: 
join: relational 

date: print and set the 
gettimeofday, settimeofday: get/set 

time, ftime: get 
fdate: return 

data types. 
database. 
database. • •••• 
database. • •••••••••••••••• 
database for mapping ucii keystrokes into mM 3270 
database operator. 
date •••••••••••• 
date and time. • • • • • • • • • • • • 
date and time. • • • • • • • • • • • • 
date and time in an ASCil string. 

gmtime1 uc:time1 timezone, tzlet: convert date and time to ASCII. c:time1 localtime, 
tmch: update date last modified of a file. • • • • • • • 

idate. itime: return date or time in nmnerical form. 

dbm_delete, dbm_firstkey, dbm_nextby, dbm_error, 
dbm_firstkey. dbm_nextkey, dbm_error/ dbm_open, 

dbm _open, dbm _close, dbm_fetch. dbm _store, 
/dbm_store, dbm_delete, dbm_firsttey, dbm_nexttey, 

dbm_ nextkey, dbm _error,/ dbm_ open, dbm _close, 
data/ /dbm close, dbm fetch. dbm store, dbm delete, 

- - daia base subrownes. 
/dbm fetch, dbm store, dbm delete, dbm finttey, 

dbm _ delete1 dbm _ firsttey. dbm: nextkey1 dbm _error,/ 
dbm _error/ dbm _open, dbm_ close, dbm _fetch, 

date: pint and let the date. • • • • • • 
dbm clearerr: data base subroutines. /dbm store, 
dbm -close, dbm fetch, clbm llOle1 dbm cldete. • • 
dbm: delete. dbm_ finttey. clbm _nextteY, dbm _error,/ 
dbm error. dbm clearerr: data base subroutines. 
dbm -fetch, clbm-llOle, dbm delete, dbm finttey, 
dbm: fintkey 1 clbm _ nextby ;-dbm _error, dbm _ clearerr: 
dbminit, fetch,~. delete. fintkey. nexttey: 
dbm _nexttey. cl>m _error. clbm _ clearerr: data base/ 
dbm_open, clbm_clole, dbm_fetch. dbm_store, ••• 
dbm_Bre, clbm_delete, dbm_finttey. clbm_nextkey. 
dbx: dbx symbol table information. 
dbx: debugger. • • • • • • • • • • • • • • 

dbx: dbx symbol table information. • • • • • • • 
de: desk calailator. • • • • • • • • • • • 
ck:hect: file system dilectory consistency check. 
dd: convert and copy a file. • • • • 

adb: debugger. • • • • • • • • • • • • • • 
dbx: debugger. • • • • • • • • • • • • • 

rx: 
bad144: read/write 

od: file dump (octal, 
tp: 

DEC RX02 floppy disk interface. 
dee standard 144 bad sector information. 
decimal, hex. ascii). • • • • • 
DEC/mag tape fonnats. 
default: catchall clause in switch. 

cbdir: change default dUect.ory. • • • • 
diskpart: calculate default disk partition sizes. 

vgrindefs: vgrind's language definition data base. 
eqnchar: special character definitions for eqn. 
eqnchar: special character definitions for eqn. 

stty, gtty: set and get terminal state (defunct). • • • • • 
close: delete a descriptor. • • • • • • • • • • 

dbminit, fetch, store, delete, firstkey, nextkey: data base subroutines. 
tail: deliver the last part of a file. • • • • • 

mesg: permit or deny messages. • • • • • • • • • • 
tset: terminal dependent initialization. • ~ • • • • • 

constructs. deroff: remove nroff, troff, tbl and eqn 
crypt, setkey, encrypt: DES encryption. • •••• 

whatis: descn'be what a command is. 
mailaddr: mail addressing description. • • • • • • 

getdiskbyname: get disk description by its name. 
getdiskbyname: get disk description by its name. 

disktab: disk description file. 
L-devices: UUCP device description file. 

L.sys: UUCP remote host description file. 
remote: remote host description file. 

close: delete a descriptor. 
"dup, dup2": duplicate a descriptor. 

getfstype, setfsent, endfsent: get file syllem descriptor file entry. /getfsspec, getfsfile, 
getfstype, setfsent, endfsent: get filesystem descriptor file entry. /getfsspec, getfsfile, 

getdtablesize: get descriptor table size. • • • • • 
de: desk calculator. • • • • • • • • • • • • 

access: detennine accessibility of a file. 
access: determine accessi'bility of file. 

file: determine file type. 
drum: paging device. • • • • • • 

fold: fold long lines for finite width output device. • • • • • • • • • 
ioctl: control device. • • • • • • • • • 

L-devices: UUCP device description file. 
swapon: add a swap device for interleaved paging/swapping. 

swapon: specify additional device for paging and swapping. • • • 
df: disk free. • • • • • • • • • • 

tlmin, ftmax, ffrac, dftmin, dftmax, dffrac, inmax: return extreme values. • • • 
flmin, ftmax, ffrac, dftmin, dftmax, dffrac, inmax: return extreme values. 
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types(S) 
lddbib(l) 
roffbib(l) 
IOltbib(l) 
map3270(S) 
join(l) 
date(l) 
gettimeofday(2) 
time(3C) 
fdate(3F) 
c:time(3) 
toucb(l) 
idate(3F) 
date(l) 
ndbm(3) 
Ddbm(3) 
Ddbm(3) 
Ddbm(3) 
Ddbm(3) 
ndbm(3) 
dbm(3X) 
ndbm(3) 
ndbm(3) 
Ddbm(3) 
dbx(S) 
dbx(l) 
dbx(S) 
dc(l) 
dcheck(8) 
dd(l) 
adb(l) 
dbx(l) 
rx(4) 
badl44(8) 
od(l) 
tp(S) 
csh(l) 
chdir(3F) 
diskpart(8) 
vgrindef s(S) 
eqnchar(7) 
eqnchar.source(7) 
stty(3C) 
close(2) 
dbm(3X) 
tail(l) 
mesg(l) 
tset(l) 
deroff(l) 
crypt(3) 
wbatis(l) 
mailaddr(7) 
getdisk(3X) 
getdiskbyname(3) 
disktab(S) 
L-devices(S) 
L.sys(S) 
remote(S) 
close(2) 
dup(2) 
getfsent(3) 
getf sent(3X) 
getdtablesize(2) 
dc(l) 
ICceSS(3F) 
1CceSS(2) 
file(l) 
drum(4) 
fold(l) 
ioctl(2) 
L-devices(S) 
swapon(2) 
swapon(8) 
df(l) 
ftmin(3F) 
ftmin(3F) 
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values. ftmin, ftmax, ffrac, dftmin, dftmax, clffrac, inmax: retum extreme 
db: DH-11/DM-11 communications multiplexer. 

dh: DH-11/DM-1 l communications multiplexer. • • • 
dmesg: collect syaem diagnostic messages to form error log. • • • • • 

explain: print wordy sentences; thesaurus for diction. diction, • • • • • • • • • • • • • • 
for diction. diction, explain: print wordy sentences; thesaurus 

diff: differential file and directory comparator. • • • • • 
diff3: 3-way differential file comparison. 

diff: differential file and directory comparator. 
diff3: 3-way differential file compariBOD. 

dir: format of direclories. 
clir: format of directories. 

nn, rmdir: remove (unlink) files or directories. 
rmdir: remove (unlink) directories. 

sticky: persistent text and append-only directories. 
al: mange working directory. 

dlclir: change current working directory. • • • • • 
chdir: change default directory. 

chroot: change Iott directory. 
al: change directory. 

chclir: change directory. • • • • • 
getcwd: get pathname m current wcrking cliteClory. 

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

scandir, alphuort: scan a directory. • • 
uuclean: uucp spool directory clean-up. 

diff: differential file and directory comparator. 
dcheck: file system directory consistency check. 

unlink: remove directory entry. 
unlink: remove a directory entry. 

mkclir: make a directory file. 
nndir: remove a directory file. 

mklost+found: make a lost+found directory for fsck. 
pwd: working directory name. 

readdir, telldir, seekdir, rewinddir, closedir: directory operations. opendir, 
getwd: get current working directory pathname. 

whois: DARPA Internet user name directory service. • ••••••••••••• 
popd: pop shell directory stack. • • • • • 

pusbd: push shell directory stack. • • • • • 
unhash: discard command hash table. 

unset: discard shell variables. 
(obsolete). bk: line discipline for machine--machine communication 

synchronize a file's in-core state with that on disk. fsync: • • • • 
hk: RK6-l l/RK06 and RK.07 moving head disk. • • • • • • • • 
rk: RK6-l l/RK06 and RK.07 moving head disk. • • • • • • • • • • 

sd: VME SCSI disk adaptor interface. • • • 
spoonfig: build spanned disk configuration files. 

getdiskbyname: get disk description by its name. 
getdiskbyname: get disk description by its name. 

disklab: disk description file. 
sp: disk spanning pseudo disk driver. • 

df: disk free. • • 
el: disk interface. 

hp: disk interface. 
rx: DEC RX02 ftoppy disk interface. 

am: VME SMD disk interface. 
diskpart: calculate default dist partition sizes. 

quota: manipulate dist quotas. • • • • 
sp: dist •panning pseudo disk driver. 

dltest: standalone dist tell proaram. • • • • • • 
du: IUllllDlriu dist usage. • • • • • • • • • 
quota: display disk usage llld limits. • • • • • 

diskpart: calculate default disk partition si7.es. 
reboot/halt the system without checking the disks. f~ futhah: • • 

rxformat: format ftoppy disks. • • • • • • • • • • • 

mount, UJDQUJlt: mount and 
error: analyze and 

rain: animated raindrops 
arp: address resolution 

gprof: 
snake, anscore: 

quota: 
vi: screen oriented (visual) 

umask: change or 
domainname: set or 

dislctab: disk delcription file. 
dilllllOUDl filelylllemS. • • • • • • 
disperse compiler enor messages. 
display. • ••••••• 
display and control. • • • • 
display call graph profile data. 
display chase game. • • • • 
display disk usage and limits. 
display editor based on ex. • 
display file creation mask. • • • • 
display name of current domain system. 

flmin(3F) 
dh(4) 
dh(4) 
dmesg(8) 
diction(l) 
diction(l) 
diff(l) 
diff3(1) 
diff(l) 
diff3(1) 
dir(S) 
dir(S) 
rm(l) 
nndir(l) 
lticky(8) 
cd(l) 
dldir(2) 
chclir(3F) 
dlrott(2) 
csh(l) 
csh(l) 
getcwd(3F) 
ls(l) 
mtdir(l) 
1C1Ddir(3) 
wclean(8C) 
diff(l) 
dcheck(8) 
unlink(2) 
unlink(3F) 
mkdir(2) 
nndir(2) 
mklost+found(8) 
pwd(l) 
directory(3) 
getwd(3) 
whois(l) 
csh(l) 
csh(l) 
csh(l) 
csh(l) 
bk(4) 
fsync(2) 
hk(4) 
rk(4) 
sd(4) 
spconfig(8) 
getdisk(3X) 
getdiskbyname(3) 
disktab(5) 
sp(4i) 
df(l) 
el(4) 
hp(4) 
rx(4) 
am(4) 
diskpart(8) 
quota(2) 
1p(4i) 
cbtest(8) 
du(l) 
quota(l) 
diskpart(8) 
fastboot(8) 
rxformat(8V) 
disktab(5) 
moont(8) 
error(l) 
rain(6) 
arp(8C) 
gprof(l) 
111&ke(6) 
quota(l) 
vi(l) 
csh(l) 
domainname(l) 
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prof: display profile data. • • • • • • • • • • • • • 
1ystat: display system statisdcs on a crt. • • • • • • 

1ysline: display 1y1tem status oo status line of a terminal. 
worms: animate worms on a display terminal. • • • • • • • • 

uulog: display UUCP log files. • • • • • • • • 
hypot, cabs: Euclidean dillance, complex absolute value. 

rclist: remote file distn°bution program. • • • • • • • 

di: 
enorlog. 

res_mtquery, res_aend, res_init, 
res_ mkquery, res_ send, res_ init, ctn_ comp, 

di: DL-11 communications multiplexer. 
DL-11 communicatioos multiplexer. • 
dmeag: collect ayllem diagnostic meaaages to form 
dn _comp, ctn_ expand: relOlver routines. 
dn _expand: resolver routines. • • • 
doctor: interact with a psychoanalyst. 

atyle: analyze writing atyle of a document 
refer: find and insert literature references in documents. 

w: who is on and what they are doing. 
named: llllemet domain name server. 
named: llllemet domain name server. 

domainname: set or display name of c::urrent domain system. 
ayilem. domainname: set or display name of current domain 

rogue: Exploring The Dungeons of Doom. • • • • • • • • • • • • • 
shutdown: lhut down part of a full-duplex connection. • • • • • 

lhUtdown: close down the system at a given time. • • • • • 
rand, drand, irand: Rturn random values. • • • • • • 

random, drandm, irandm: better random number generator. 
graph: draw a graph. • • • • • • • • • • • • • 

exponent manipllations. copy1ign, drem, finite, logb, ICalb: copyaign, remainder, 
arithmetic: provide drill in number faeta. • • • • • • 

pty: pseudo terminal driver. • • • • • • • • • • • • 
sp: disk spanning pseudo disk driver. • • • • • • • • • • • • 

drtest: atandalone disk test program. 
drum: paging device. • • • • • • 

etime, dtime: return elapsed execution time. 
du: summarize disk usage. 

dump: incremental file system dump. • • • • • • • • • • • • 
rdump: file system dump across the network. 

rrestore: restore a file system dump across the network. • • • • • 
dump, dumpdates: incremental dump format. 

dumpfs: dump file system infonnation. 
dump, dumpdates: incremental dump format • • • • • • • • • 

dump: incremental file system dump. • • • 
od: file dump (octal, decimal, hex, ascii). 

savecore: save a core dump of the operating system. • • • • • 
kgmon: generate a dump of the operating system's profile buffers. 

dump, dumpdates: incremental dump fonnaL 
dumpfs: dump file system information. 

zort: the ganie of dungeon. • • • • • • • • • • • 
rogue: Exploring The Dungeons of Doom. • • • • • • 

"dup, dupX': duplicate a descriptor. 
"dup, dup2": duplicate a descriptor. • • • 

"dup, dup2": duplicate a descriptor. • • • • • • • 
dz: DZ-11 communications multiplexer. 

dz: DZ-11 communications multiplexer. 
echo: echo arguments. 
echo: echo arguments. • • • • • • • • 

echo: echo arguments. • • • • • • 
echo: echo arguments. • • • • • • • 

ping: send ICMP ECHO _REQUEST packets to network hosts. 

end,etext, 
ex, 

vipw: 
edqucu: 

eel: text 
ex, edit: text 

Id: link 
aed: stream 

vi: screen oriented (visual) display 
a.out: assembler and link 

whoami: print 
setregid: set real and 
setreuid: set real and 

vfork: spawn new process in a virtual memory 

INTEGRATED SOLUTIONS 4.3 BSD 

ecvt, fcvt, gcvt: c:utput convenion. 
eel: text editor. • • • • • • • 
edata: last locations in program. 
edit: text editor. 
edit the paasword file. 
edit user qucus. • • • • • 
editor. 
editor. 
editor. 
editor. 
editor based on ex. 
editor c:utput. 
edquota: edit user quotas. 
effective current user id. 
effective group ID. • • 
effective user ID's. • • 
efficient way. 
eft: Extended Fortran Language. 
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prof(l) 
aystat(l) 
sysline(l) 
wonns(6) 
wlog(lC) 
bypot(3M) 
rdist(l) 
dl(4) 
dl(4) 
dmesg(8) 
reaolver(3) 
reaolver(3) 
doctor(6) 
atyle(l) 
refer(l) 
w(l) 
named(8) 
named( SC) 
domainname( l) 
domainname( l) 
rogue(6) 
ahutdown(2) 
lhutdown(8) 
rand(3f) 
random(3F) 
graph(lG) 
ieee(3M) 
ll'ithmetic(6) 
pty(4) 
sp(4i) 
clrtest(8) 
drum(4) 
etime(3F) 
du(l) 
dump(8) 
nlump(8C) 
rrestore(8C) 
dump(5) 
dumpfs(8) 
dump(S) 
dump(8) 
od(l) 
savecore(8) 
kgmon(8) 
dump(5) 
dumpfs(8) 
zork(6) 
rogue(6) 
dup(2) 
dup(2) 
dup(2) 
dz(4) 
dz(4) 
csh(l) 
ec:ho(l) 
csh(l) 
echo(l) 
ping(8) 
ecvt(3) 
ed(l) 
end(3) 
ex(l) 
vipw(8) 
edquota(8) 
ed(l) 
ex(l) 
ld(l) 
aed(l) 
vi(l) 
a.c:ut(S) 
edquota(8) 
wboarni(l) 
setregid(2) 
setreuid(2) 
vfork(2) 
efl(l) 
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R grep , R egrep, fgrep: aearc:h a file for a pattern. 
el: disk interface. • • • • • • 

etime, dtime: return elapsed execution time. • • 
insque, remque: insert/remove element from a queue. • • • • • • • 

10elim: eliminate .so's from nroff input • • • • • 
else: alternative commands. 

setquota: enable/disable quotas on a file system. 
wencode: format of an encoded uuencode file. • • • • • • • • 

crypt: encode/decode. • • • • • • • • • • • 
mail. uuencode, uudecode: encode/decode a binary file for transmission via 

crypt, aetkey, encrypt: DES encryption. • •••••• 
crypt, settey, encrypt: DES encryption. • • • • • • • • • • • • • • 

maket.ey: generate encryption key. • • • • • • • • • • • • 
end, etext, edata: last locations in program. 

secs: front end for SCCS (Souru Code Control Subsystem). 
logout: end llellion. • • • • • • • • • • • • • 

end: terminate loop. • • • • • • • • • 
/getfsspec, getfsfile, getfstype, setfsent, endfsent: get file system descriptor file entry. • • • 
/getfsspec. getfsfile, getfstype, setfsent, endfsent: get filesystem descriptor file entry. • • • 
getgrent, getglgid, getgmam. setgrent, endgrent: get group file entry. • • • • • • • • • 
gethostbyaddr, getbostent, aedlostent, endboslent: get networt bolt entry. gethostbyname, 

endif: terminate conditional. • • • • • • 
getnetent, getnetbyaddr, getnetbyname, setnetent, endnetent: get networt entry. • • • • • • 

IOCket: create an endpoint for c:omnunication. • • • • • • 
getprotobynumber, getprotobyname, setprotoent, endprotoent: get protocol entry. getprotoent, 

getpwent, getpwuid, getpwnam, setpwent, endpwent, setpwfile: get password file entry. 
getservbyport. getservbyname, setservent, endservent: set service entry. getservent, 

endsw: tenninate switch. • • • • • 
getttyent, getttynam, setttyent, endttyent: get ttys file entry. 

getusersbell, setusersbell, endusershell: get legal user sbells. 
number: convert Arabic numerals to English. • • • • • • • • 

"xsend, xget, enroll": secret mail. • • • • • • • 
nlist: get entries from name list. • • • • • • 

logger: make entries in the system log. • • • • • • • • 
setfsent, endfsent: get file system descriptor file entry. getfsent, getfsspec, getfsfile, getfstype, 
setfsent, endfsent: get filesystem descriptor file entry. getfsent, getfsspec, getfsfile, getfstype, 

getgmam, setgrent, endgrent: get group file entry. getgrent, getgrgid, •••••••••• 
sethostent, endhostent: get networt host entry. getbostbyname, gethostbyaddr, gethostent, 

getnetbyname, setnetent, endnetent: get network entry. getnetent, getnetbyaddr, ••••• 
setprotoent, endprotoent: get protocol entry. /getprotobynumber, getprotobyname, 

setpwent, endpwent, setpwfile: get password file entry. getpwent, getpwuid, getpwnam, 
getservbyname, setservent, endservent: get service entry. getservent, getservbyport, 

getttynam, semyent, endttyent: get ttys file entry. getttyent, • • • • • 
unlink: remove directory entry. • • • • • • • • • 

unlink: remove a directory entry. • • • • ••••• 
execv, execle, execlp, execvp, exec, exece, exect; environ: execute a .file. execl, 

environ:uaerenvironment 
setenv: set variable in environmenL 

environ: user environmenL 
printenv: print out the environmenL 

window: window environmenL 
unsetenv: remove environment variables. 

getenv: get value of environment variables. 
getenv, setenv, unsetenv: manipulate environmental variables. 

eqnchar: special character definitions for eqn. • • • • • • • • • • 
eqnchar: special character definitions for eqn. • • • • • • • • 

deroff: remove nroff, troff, tbl and eqn CCllllnlcts. • • • • • • 
eqn, neqn, cbecteq: typeset mathematics. 
eqncbar: special c:haracter definitions for eqn. 
eqncbar: special c:baracterdefinitions for eqn. 

linemod, space, closepl: graphics.I plot: openpl, erase, label, line, circle, arc, move, cont, point, 
erf, elfc: enor functions. • • • • • • • • 

elf, erfc: error functions. • • • • • • • • • 
messages. error: analyze and disperse compiler error 

elf, erf c: error functions. • • • • • • • • • • • 
clmesg: collect system diagnostic messages to form error log. • • • • • • • • • • • • • • • 

mbtr: create an error message file by massaging C source. 
error: analyze and disperse compiler error messages. 
pem>r, sys_ enlist, sys_ nerr: system error messages. 

penor, gerror, iermo: get system error messages. 
intro: introduction to system calls and error nmnbers. 

spell, spellin, spellout: find spelling errors. 
traper: lnp arithmetic errors. • 

/etclmtab: mounted file system table. 
end, etext, edata: last locations in program. 

ex: Excelan 10 Mb/s Ethernet controller. • • • • • • • 

grep(l) 
el(4) 
etime(3F) 
insque(3) 
soelim(l) 
csh{l) 
setquota(2) 
wencode(5) 
crypt(l) 
wencode(l C) 
crypt(3) 
crypt(3) 
makekey(8) 
end(3) 
sccs(l) 
csh(l) 
csh(l) 
getfsent(3) 
getfsent(3X) 
getgrent(3) 
gethostbyname(3N) 
csh(l) 
getnetent(3N) 
IOCket(2) 
getprotoent(3N) 
getpwent(3) 
getservent(3N) 
csh{l) 
getttyent(3) 
getusershell(3) 
number(6) 
x.send(l) 
nlist(3) 
logger( I) 
getfsent(3) 
getfsent(3X) 
getgnmt(3) 
gethostbyname(3N) 
getnetent(3N) 
getprotoent(3N) 
getpwent(3) 
getservent(3N) 
getttyent(3) 
unlink(2) 
unlink(3F) 
execl(3) 
environ(7) 
csh(l) 
environ(7) 
printenv(l) 
window(l) 
csh(l) 
getenv(3F) 
getenv(3) 
eqnchar(7) 
eqnchar.source(7) 
cleroff(l) 
eqn(l) 
eqnchar(7) 
eqnchar. source(7) 
plot(3X) 
erf(3M) 
erf(3M) 
error(l) 
erf(3M) 
dmesg(8) 
mkstr(l) 
error(l) 
penor(3) 
penor(3F) 
intro(2) 
spell(l) 
1nper(3F) 
mtab(5) 
end(3) 
ex(4) 
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ii: lntertan 10 Mb/s Ethernet controller. • • • • • • • • • • • 
nw: Integrated Solutions, Inc., 10 Mb/s Ethernet controller. • • • • • • • • • • • 

nwsaat- report Ethernet Packet Transmission Firmware status. 
etime, dtime: ntum elapsed execution time. 

bypot, cabs: Euclidean distance, complex abaolute value. • 
/if, while, • , • , break, continue, cd, eval, exec, exit, export, login, read, leldonly,/ 

eval: re-evaluate shell data. • • • • 
expr: evaluate arguments as an expression. 

history: print history event list. • • • • • • • • • • • 
screen oriented (visual) display editor based on ex. vi: • • • • • • • • • • • • 

ex, edit: text editor. • • • • • • • 
ex: Excelan 10 Mb/s Ethernet coatJOller. 

PermuJed Index 

il(4) 
nw(4i) 
nwstat(8) 
etime(3F) 
bypot(3M) 
sh(l) 
csb(l) 
expr(I) 
csb(l) 
vi(l) 
ex(l) 
ex(4) 

lpq: spool queue u;amination program. • • • • • • • • • • • • lpq(l) 
wq(lC) 
ex(4) 
execl(3) 
sh(l) 

uuq: examine or manipulate the wcp queue. 
ex: Excelan 10 Mb/s Ethernet controller. • 

execl, execv, execle, execlp, execvp, uec, exece, exect, environ: execute a file. 
1'wbile, : , •• break. continue, cd, eval, exec, exit, export, login, iead, readonly, Id./ 

exec: overlay lhell with specified command. 
execl, execv, execle, execlp, execvp, exec, exece, exec:t, environ: execute a file. 

exect, environ: execute a file. ex.eel, execv, execle, execlp, execvp, exec, exece, 
environ: execute a file. execl, execv, uecle, execlp, execvp, exec, exece, exect, • 

execute a file. execl, execv, execle, execlp, execvp, exec, exece, exect, environ: 
execl, execv, execle, execlp, execvp, exec, exece, exect, environ: execute a file. • • • • • • 

execlp, execvp, exec, exece, exect, environ: execute a file. execl, execv, execle, 
execve: execute a file. • • • • • • • • • • • • 
alann: execute a subroutine after a specified time. 

system: execute a UNIX command • • • • 
repeat: execute command RpNtedly. • • • 

at: execute commands It a later lime. 
lastcomm: show last conimands executed in reverse order. 

wx: unix to unix command execution. • • • • • 
acct: execution acoonnting file. 

wxqt: UUCP execution file interpreter. 
sleep: suspend execution for an interval. 
sleep: suspend execution for an interval. 
sleep: suspend execution for interval. 

usleep: suspend execution for interval. 
monitor, monstartup, moncontrol: prepare execution profile. • • 

rexecd: remote execution server. • • • 
etime, dlime: return elapsed execution time. 

profil: execution time profile. 
environ: execute a file. execl, execv, execle, execlp, execvp, exec, exece, exect, 

execve: execute a file. • • • • • • • • • 
file. execl, execv, execle, execlp, execvp, exec, exece, exect, environ: execute a 

link: make a link to an existing file. • • • • • • • • • • • • • 
tunefs: tune up an existing file system. • • • • • • • • • • 

I : • • , break, continue, cd, eval, exec, exit, export, login, read, leldonly, set, shift,/ 
breaksw: exit from switch. • • • • • • • • • • • 

exit: leave shell. • • • • • • • • • • • 
_exit: tenninate a process. • • • • • • • 

pending output exit: terminate a process after flushing any 
exit: terminate proc.ess with status. • • • • 

break: exit whilelforeach loop. • • • • • • • • 
logarithm, power. exp, expml, log, loglO, loglp, pow: exponential, 

glob: filename expand argument list. • • • • • • • • • • • • 
compress, uncompress, zeal: compress and upand data. • • • • • • • • • • • • • • • 

expand, unexpand: expand tabs to spaces, and vice versa. • • • • • 
versa. expand, unexpand: expand tabs to spaces, and vice 

diction. diction, explain: print wordy sentences; thesaurus for 
adventure: an exploration game. • • • • • • • • • • 

rogue: Exploring The Dungeons of Doom. 
logarithm, power. exp, expml, log, loglO, loglp, pow: exponential, 

frexp, ldexp, modf: split into mantissa and exponent • • • • • • • • • • • • • • 
drem, finite, logb, scalb: copysign, remainder, exponent manipulations. copysign, 

exp, expml, log, loglO, loglp, pow: exponential, logarithm, power. • •••• 
I • , break, continue, cd, eval, exec, exit, export, login, read, readonly, set, shift, times/ • • • • • 

expr: evaluate arguments as an expression. 
expr: evaluate arguments as an expression. • • • • • • • 

re_ comp, re_ exec: regular expression handler. • • • • • • • • • • • • • 
addbib: create or extend bibliographic database. • • • • • • • • 

eft: Extended Fortran Language. • • • • • • • • • 
strings. xstr: extract strings from C programs to implement shared 

m: Fortran 77 compiler. • • • • • 
ioinit: change m 110 initialization. • • • • • • • 

libraries.. plot: openpl et al.: m library interface to p I o t (3X) 
tclose, tread, twrite, trewin, tskipf. tstate: m tape 110. topen. • •••••• 

INTEGRATED SOLUTIONS 4.3 BSD -xxv-

csb(l) 
execl(3) 
execl(3) 
execl(3) 
execl(3) 
execl(3) 
execl(3) 
execve(2) 
alann(3F) 
system(3F) 
csb(l) 
ll(I) 
lastcornm(l) 
wx(lC) 
ICCl(5) 
wxqt(8C) 
aleep(l) 
sleep(3F) 
sleep(3) 
usleep(3) 
monitor(3) 
rexecd(8C) 
etime(3F) 
profil(2) 
execl(3) 
execve(2) 
execl(3) 
link(3F) 
tunefs(8) 
sh(l) 
csb(l) 
csh(l) 
exit(2) 
exit(3) 
exit(3F) 
csh(l) 
exp(3M) 
c:sh(l) 
compress( 1) 
expand(!) 
expand(l) 
dic:lion(l) 
adventure(6) 
rogue(6) 
exp(3M) 
f1up(3) 
ieee(3M) 
exp(3M) 
sh(l) 
expr(l) 
expr(l) 
regex(3) 
addbib(l) 
eft(l) . 
xstr(l) 
m(l) 
ioinit(3F) 
plot(3F) 
topen(3F) 
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Permuted Jntl.eX 

ceiling, and round-to-nearest functions. 
networking: introduction to networking 

signal: simplified software signal 
sigvec: software signal 

malloc, free, 
true, 

fabs, ftoor, ceil, rint1 absolute value, floor, 
facilities. • • • • • • • • • • • • • 
facilities. • • • • • • • • • 
facilities. • • • • • • • • • • 
falloc: memory allocator. 
false: provide truth values. • • • • 
false, true: provide truth values. 

inet: Intemet protocol 
checking the disks. 
the disks.. fastboot, 

abort: generate a 
trpfpe, fpecnt: trap and repair ftoating point 

locate a program file including aliases and paths 
export. login,/ sh, for, case, if, while, : • 

exit, export, login,/ sh, for, case, if, while, 
plot: openpl et al.: f77 h°brary interface to 

nice, nohup: run a command at low priority 

family. • ••••••••• 
fastboot. fastball: reboot/bait the system without 
fastball: rebootlhalt the system without checking 
faulL •••••••••• • • • • 
faults. • • • • • • • • • • • • • • 
( C I h only). which: • • • • • • • 
• • break, continue, cd, eval, exec, exit, 
: , • , break, continue, cd, eval, exec, • • • • • 
p I o t (3X) libraries .. 
( ... only). • ••••••••• 
fc:lose, fftush: clole or ftusb a stream. • • 
fcntl: file contn:JI. • • • • • • • • • • 

ecvt, fcvt, gcvt: ClUlpUl conversion. • • • • • • • • • • • • 

fopen, freopen, 
ferror, 

inquiries. 
subroutines. dbminit, 

head: give first 
fclose, 

extreme values. ftmin, 1lmax, 
bcopy, bcmp, bzero, 

fclate: nturn elate and time in an ASCII string. 
fclopen: open a llleam. • • • • • • • • • • 
feof, c:learerr, fileno: llrealD llatUI inquiries. 
fenor, feof, clearerr, fileno: ltlUm status 
fetch, store, delete, fil"lllkey, nextkey: data base 
fewlines. • •••••••••••• 
ftlush: close or ftusb a stream. • • • • • • 
ffrac, dflmin, dftmu, dffnc, inmax: return 
ff s: bit and byte string operations. 
fg: bring job into foreground. • • • • • • 

getc, fgetc: get a character from a logical unit • 
getc, getc:har, fgetc, getw: get dlaracter or word from stream. 

gets, fgets: get a string from a stream. 
R grep , R egrep , fgrep: search a file for a pattern. 

robots: fight off villainous robots. 
access: determine accessibility of file. 

access: detennine accessibility of a file. 
acct: exeaition accounting file. 

chmod: dlange mode of file. 
chmod: dlange mode of a file. 

chown: change owner and group of a file. • • • • • 
oolnn: remove columns from a file. 
core: format of memory image file. 

creat: create a new file. 
source: read commands from file. 

ctags: create a tags file. 
dd: convert and copy a file. 

disktab: disk description file. 
execvp, exec, exece, exect, environ: execute a file. exec:l, execv, execle, execlp, 

execve: execute a file. 
flock: apply or remove an advisory lock on an open file. 

fpr: print Fortran file. 
group: gmip file. 

L.aliases: UUCP hostname alias file. 
L.cmds: UUCP remote oommand permissions file. 

!.-devices: UUCP device description file. 
L-dialcodes: UUCP phone number index file. 

link: make a hard lint to a file. 
link: make a link to an existing file. 

Lsys: UUCP remote host description file. 
mkdir: make a directory file. 
mknod: make a special file. 

mtnod: build special file. • • • • 
rebuild the data base for the mail aliases file. newaliases: 

open a file for reading or writing, or create a new file. open: 
passwd: password file. 

pr: print file. 
remote: remote host description file. 

rename: change the name of a file. 
rename: rename a file. 

resolver- resolver configuration file. 
rev: reverse lines of a file. 

nndir: remove a directory file. 
size: size of an object file. 

the printable strings in a object, or other binary, file. strings: find 
sum: sum and count blocks in a file. 

ftoor(3M) 
intro(4N) 
signal(3C) 
sigvec(2) 
malloc(3F) 
true(l) 
false(l) 
inet(4F) 
fastboot(8) 
fastboot(8) 
lbort(3) 
trpfpe(3F) 
which(l) 
sh(l) 
sh(l) 
plot(3F) 
Dice(l) 
fc:lose(3S) 
fcnt1(2) 
ecvt(3) 
fdate(3F) 
fopen(3S) 
ferror(3S) 
ferror(3S) 
dbm(3X) 
bead(l) 
folose(3S) 
ftmin(3F) 
bstring(3) 
csh(l) 
getc(3F) 
getc(3S) 
gets(3S) 
grep(l) 
robots(6) 
access(2) 
access(3F) 
acct(5) 
chmod(2) 
chmod(3F) 
chown(2) 
oolrm(l) 
core(S) 
creat(2) 
csh(l) 
c:tags(l) 
dd(l) 
disktab(5) 
execl(3) 
execve(2) 
flock(2) 
fpr(l) 
group(S) 
Laliases(S) 
Lcmds(S) 
L-cievices(S) 
L-ciialcodes(S) 
link(2) 
link(3F) 
L.sys(S) 
mkdir(2) 
mknod(2) 
mknod(8) 
newaliases(l) 
open(2) 
passwd(5) 
pr(l) 
Nlll0le(5) 
rename(2) 
rename(3F) 
resolver(S) 
rev(l) 
nndir(2) 
size(l) 
strings(l) 
sum(l) 
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symlink: make symbolic link to a 
tail: deliver the last part of a 

touch: update date last modified of a 
uniq: report repeated lines in a 

USERFILE: UUCP .. tbname permissions 
uuencode: format of an encoded uuencode 

vipw: edit the password 
versions of object modules were used to c:onlb'Uct a 

cliff: differential 
bugfiler: 

mkstr: create an error message 
diff3: 3-way differential 

fend: 
rcp:mnote 

umask: change or display 
wnast:set 

file. 
file. 
file. 
file. 
file. 
file. 
file. • • • • 
file. what: show what • • • 
file and directory comparator. • • • 
file bug reports in folders automatically. 
file by mauaging C aoun:e. 
file comparison. 
file control. • • • • • 
file copy. • ••••• 
file creation mast. 
file cnation mode mask. 
file: determine file type. 

nlill: remote file dilb'IDutioo program. • • • • 
od: file dump (octal, decimal, hex. ucii). 

setf sent. endf sent: get file system descriptor file entry. /getfupec, getfsfile, getfstype. 
setfsent. endfsent: get filesystem descriptor file entry. /getfupec, getfsfile, getfstype, 

getgrgid, getgmam, aetgrent. endgrent: get groop file entry. getgrent. • • • • • • • • • • 
MtpWent. endpwent, aetpwfile: get pusword file entry. getpwent, getpwuid, getpwnam. 

getttynam. seutyent. eadttyent: get ttys file entry. getttyent, • • • • • • • • • 
R grep • R egrep , fgrep: search a file for a pattern. • • • • • • • • • • • 

open: open a file for reading or writing, or create a new file. 
aliases: aliases file for llelldmail. • • • • • • • • • • • • • • 

uuencode, uudecode: encode/decode a binary file for tranamiuion via mail. • • • • • • • 
ar: archive Oibrary) file format. • • • • • • • • • • • • • • 

tar: tape an:hive file f onnat • • • • • • • • • • • • • • • • 
which: locate a program file including aliues and paths ( c 1 la only). 

chfn, chsh, passwd: change password file information. • • • • • 
uuxqt: UUCP exeaation file interpreter. • • • • 

fsplit: split a multi-routine Fortran file into individual files. 
split: split a file into pieces. 

pnerge: .. seal file merger. • • • • • 
fseek, ftell: reposition a file on a logical unit 

more, .. ge: file perusal filter for crt viewing. 
stat, lstat. fstat: get file status. 
stat, lstat, fstat: get file status. 

mkf s: construct a file system. 
mkproto: construct a protctype file system. 

mount: mount file system. 
newfs: construct a new file system. 

repqucta: smnmarize quotas for a file system. 
se&quota: enable/disable quotas on a file system. 

tunef s: tune up an existing file system. 
unmount: remove a file system. 

repair. fsck: file system consistency check and interactive 
getfsfile, getfstype. setfsent, endfseDl: get file system descriptor file entry. /getfsspec, 

dcheck: file system directory consistency check. • • • • • 
dump: incremental file system dump. • • • • • • • 

rdump: file system dump across the network. 
rrestore: restore a file system dump across the network. 

dumpfs: dump file system information. 
quot: swnmarize file system ownership. • • • • • 

quotacbeck: check file system quot.a consistency. • • • 
quotaon, quot.aoff: tum file system quot.as on and off. • • • 

restore: incremental file system RllOre. • • ••••• 
icbeck: file system storage consistency c:hec:k. 

/etc/mtab: mounted file system table. • • 
fs, inode: format of file system volume. 

utime: set file times. • • • • • • • 
utimes: set file times. • • • • • • • 

uusend: send a file to a remote host. • • • • • 
truncate: truncate a file to a specified length. 

ftp: ARP ANET file transfer program. 
tftp: trivial file transfer program. 

ftpd: DARPA Internet File Transfer Protocol server. 
tftpd: DARPA Trivial File Transfer Protocol server. 

file: determine file type. • • • • • • • • 
mlctemp: make a unique filename. • • • • • • • • 

basename: strip filename affixes. • • • • • 
glob: filename expand argument list. • • • • • • • • 

fenor, feof, clearerr, fileno: stream status inquiries. 
checknr: check nroff/troff files. • • • • • • • • • • • • • 
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lymlink(2) 
tail(l) 
touch(l) 
uniq(l) 
USERFILE(S) 
uuencode(S) 
vipw(8) 
what(l) 
diff(l) 
bugfiler(8) 
mbtr(l) 
diff3(1) 
fc:nd(2) 
rq>(lq 
cab(l) 
umask(2) 
file(l) 
ntist(l) 
od(l) 
getfsent(3) 
getfsent(3X) 
getgrent(3) 
getpwent(3) 
geutyent(3) 
grep(l) 
open(2) 
aliases(S) 
uuencode(l q 
ar(S) 
tar(S) 
whicb(l) 
.. sswd(l) 
wxqt(8C) 
fsplit(l) 
split()) 
pmerge(l) 
faeek(3F) 
more(l) 
stat(2) 
llat(3F) 
mkfs(8) 
mkproto(8) 
mount(2) 
newfs(8) 
repquota(8) 
setquota(2) 
tunefs(8) 
unmount(2) 
fsck(8) 
getf sent(3) 
dcheck(8) 
dump(8) 
nlump(8C) 
rrestore(8C) 
dumpfs(8) 
quot.(8) 
quotacbeck(8) 
quotaon(8) 
restore(8) 
ic:heck(8) 
mtab(S) 
fs(S) 
utime(3C) 
utimes(2) 
wsend(lq 
truncate(2) 
ftp(lC) 
tftp(lG 
ftpd(Sq 
tftpd(8C) 
file(l) 
mlctemp(3) 
basename(l) 
c:sh(l) 
ferror(3S) 
cbeclcnr(l) 
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cmp: compare two files. 
comm: select or reject lines common to two sorted files. 

ccnfig: build system configuration files. 
find: find files. 

split a multi-routine Fortran file into individual files. faplit: 
lockf: provide advisory record locking on files. 

makedev: make system special files. 
R mv: move or rename files. 

aort: aort or merge files. 
spconfig: build spanned disk configuration files. 

uulog: display UUCP log files. • • • • 
intro: introduction to special files and hardware support. 

catman: create the cat files for the manual. • • • • 
fsync: synchronize a file's in-cote state with that on dist. 

rm, rmdir: remove (unlink) files or diteetories. • • • • • • • 
uucico, wcpd: tranafer files queued by uucp or uux. 

badsect: create files to contain bad leCIOrs. • • • • 
getf sfile, getfstype, aetfsent, endfsent: get filesystem delcriptor file entry. /getfsspec, 

bier: filesystem hierarchy. 
fstab: static information about filesystems. • • • • • • • • • • • • • 

mount, umount: mount and dismount filesystems. • • • • • • • • • • • • • 
more, page: file perusal filter for crt viewing. • • • • • • • 

colcrt: filter nroff output for CRT previewing. 
col: filter revene line feeds. • • • • • • 

plot: graphics filters. • • • • • • • • • • • • • 
refer: find and insert literature references in documents. 
find: find files. • • • • • • • • • • • • • • • • • 

loot: 
manual. man: 

ttyname, isatty, ttyslot: 
ttynam, isatty: 

lotder: 
lookbib: build inverted index for a bibliography, 

spell, spellin, spellout: 
binary, file. strings: 

manipulations. copysign, drem, 
fold: fold long lines for 

nwstat- report Ethernet Packet Transmission 
bead: give 

dbminit, fetch, store, delete, 
fish: play ''Go 

find: find files. • • • • • • • • • • • • • • • 
find lines in a sorted list. • • • • • • • • • • • 
find manual information by keywords; print out the 
find name ofa terminal. • • • • • • • • 
find name of a terminal port. . • • • • • • 
find ordering relation for an object library. • 
find references in a bibliography. indxbib, 
find spelling errors. • • • • • • • • • • 
find the printable strings in a object, or other 
finger: user information lookup program. 
fingetd: remote user information server. • • 
finite, logb, acalb: c:opysign, remainder, exponent 
finite width output device. • • • • • 
Finnware status. • • • • • • • • • 
first few lines. • • • • • • • • • • 
firstkey, nextkey: data base subroutines. 
Fish". • • • • • • • • • • • • • 
fish: play "Go Fish". • • • • • • • 

extreme values. ftmin, ftmax, ffrac, dftmin, d1lmax, dffrac, inmax: return 
retum extreme values. ftmin, ftmax, ffrac, dftmin, dflmax, dffrac, inmax: 

trpfpe, fpecnt: trap and repair floating point fautts. • • • • • • • • • • • • 
trapov: trap and repair floating point overflow. • • • • • • • • • • • 
infnan: signals invalid floating-point operations on a VAX (temporary). 

file. flock: apply or remove an advisory lock on an open 
and round-to-nearest func::tions. fabs, floor, ceil, rint: absolute value, floor, ceiling, 
fabs, tloor, ceil, rint: absolute value, floor, ceiling, and round-to-nearest functions. 

rx: DEC RX02 floppy disk interface. • • • • • • 
rxf ormat: format floppy disks. • • • • • • • • • 

f close, ftlush: close or ftush a stream. • • • • • • • • • 
ftush: fluah <UtpUl to a logical unit. 

ftush: ftush output to a logical uniL 
exit: terminate a process after ftushing any pending Q1tpUL • • • • 

/gcd, invert, rpow, msqrt, mcmp, move, min, omin, fmin, m_in, mout, omaut, fmout, m_out, ldiv, itom:/ 
/mcmp, move, min, omin, fmin, m _in, mout, omout, fmout, m _out, adiv, itom: multiple precision/ 

device. 
fold: 

bugfiler: file bug reports in 
vwidlh: make troff width table for a 

vfont: 

fmt: limple text formatter. • • • • • • • 
fold: fold long lines for finite width output • 
fold long lines for finite width output device. 
folders automatically. • • • • • • • • • 
fonL • • • • • • • • • • • • • • • • 
font formats for the Benson-Varian or Versatec. 
fopen, freapen, f dopen: open a aueam. 
foreacb: loop over list of names. • • 

f g: bring job into foreground. · • • • • • • • • • • 

idate, itime: return date or time in numerical 
dmesg: collect system diagnostic messages to 

ar: archive (library) file 
dump, dumpdates: incremental dump 

fort: create a copy of this process. 
fort: create a new process. 
form. 
form error log. 
formaL 
formaL ••• 

anp(l) 
comm(l) 
config(8) 
find(l) 
fsplit(l) 
lockf(2) 
makedev(8) 
mv(l) 
IOrt(l) 
apconfig(8) 
wlog(lC) 
intro(4) 
catman(8) 
fsync(2) 
nn(l) 
wcico(8C) 
badsect(8) 
getfsent(3X) 
hier(7) 
fstab(S) 
moont(8) 
more(l) 
colcrt(l) 
col(l) 
plot(lG) 
refer(l) 
find(l) 
find(l) 
look(l) 
man(l) 
ttyname(3) 
ttynam(3F) 
lorder(l) 
loolcbib(l) 
spell(l) 
strings( I) 
finger( I) 
fingerd(8C) 
ieee(3M) 
fold(l) 
nwstat(8) 
head(l) 
dbm(3X) 
fish(6) 
fish(6) 
flmin(3F) 
flmin(3F) 
trpfpe(3F) 
trapov(3F) 
infnan(3M) 
flock(2) 
floor(3M) 
floor(3M) 
rx(4) 
rxformat(8V) 
fclose(3S) 
ftush(3F) 
ftush(3F) 
exit(3) 
mp(3X) 
mp(3X) 
fmt(l) 
fold(l) 
fold(l) 
bugfiler(8) 
vwidth(l) 
vfont(S) 
fopen(3S) 
csh(l) 
csh(l) 
fort(3F) 
fort(2) 
idate(3F) 
dmesg(8) 
ar(S) 
dump(S) 
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tar: tape archive file format • • • • • • • • • 
indent: indent and format C program soun:e. 

rxformat: format floppy disks. 
btable: convert NIC standard format bOll tables. • 

gettable: get NIC format host tables from a host. 
vtroff, or troff. vlp: Format Lisp programs to be printed with nroff, 

uuencode: format of an encoded wencode file. 
clir: format of directories. 

fs, inode: format of file system volume. • • • • • • 
core: format of memory image file. • • • 

lbl: format tables for moff or troff. 
tp: DEC/mag tape formats. • • • • • • • • • • • 

vfont: font formats for die 8eD110D-Varian or Versatec. 
scanf, fscanf, sscanf: formatted input conversion. 

printf, fprintf, aprintf: formatted output conversion. 
fmt: simple text formatter. • • • • • • • • 

nroff: text formatting. • • • • • • • 
troff, nroff: text formatting and typesetting. 

ms: text formatting macros. 
me: macros for formatting papers. 

rn: Fortran 77 compiler. 
ratfor: rational Fortran dialed. 

fpr: print Fortran file. • • • • • • • 
fsplit: split a lllllti·routine Fortran file into individual files. 

eft: Extended Fortran Language. 
intro: introduction to FORTRAN library functions. • 

putc, fputc: write a character to a fortran logical unit • • • • • 
llUUct: atructure Fortran progmns. • • • • • 

adage. fortune: print a nnclam, hopefully inteRSting, 
login,/ sh, for, case, if, while, : , • , bnat, continue, eel, eval, exec, exit, export, 

exit, export,/ sh, for, case, if, while, : , • , bnat, continue, c:d, eval, exec, 
trpfpe, fpecnt: trap and repair ftoating point faults. 

fir. print Fortran file. • • • • • • • • • 
printf, fprintf, aprintf: formatted output conversion. 

putc, putcbar, fputc, putw: put character or word on a stream. • • • • • 
putc, fputc: write a character to a fortran logical unit. 
puts, fputs: put a string on a stream. • • • • • 

liszt: compile a Franz Lisp program. • • • • • • • • • 
fiead, fwrite: buffered binary input/output • • 

df: disk free. • • • • • • • • • • • • • • • • • • • 
malloc, fRe, falloc: memory allocator. • • • • • • • 
malloc, fRe, nalloc, calloc, alloca: memory allocator. 
fopen, freopen, fdopen: open a stream. • • • • • • 

exponent. frexp, ldexp, modf: split into mantissa and • • • 
front: who is my IDlil from?. • • • • • • • • • • • • • • • • 

secs: front end for SCCS (Source Code Control Subsystem). 
fs, inode: format of file system volume. • • • • • 

scanf, fscanf, ucanf: formatted input conversion. • • • • 
mklost+found: make a lost+found directory for fact. • • • • • • • • • • • • • • • • • • • 

repair. fact: file system consistency check and interactive 
fseet, ftell: reposition a file on a logical unit 
fseet, ftell, rewind: reposition a stream. • • 

individual files. faplit: split a multi-routine Fortran file into 
fstab: static information about filesystems. • 

stat, lstat, fstat: get file status. • • • • • • • • • • 
stat, lstat, fstat: get file status. • • • • • • • • • • 

on dist. fsync: aynchroni7.e a file's in-core state with that 
f seet, ftell: reposition a file on a logical unit 
f seek, ftell, rewind: reposition a stream. • • • • • • • 
time, ftime: get date and time. • • • • • • • • • • • 

ftp: ARP ANET file transfer program. • • • • • • 
ftpd: DARPA Internet File Transfer Protocol server. 

shutdown: shut down part of a full-c:luplex connection. • • • • • • • • 
tn3270: full-IC!eell remote login to IBM VM/CMS. 

lgamma: log gamma function. • • • • • • • • • • • • 
asinh, acosh. atanh: inverse hyperbolic functions. • • • • • • • • • • • • 

bit: and, or, xor, not, rshift, lshift bitwise functions. • • • • • • • • • • • • 
erf, erf c: error functions. • • • • • • • • • • • • 

value, floor, ceiling, and round-to-nearest functions. fabs, ftoor, ceil, rint: absolute 
intro: introduction to library functions. • • • • • 

intro: introduction to compatibility library functions. 
intro: introduction to FORTRAN library functions. • • • • • • 

intro: introduction to mathe1D&tical library functions. 
intro- introduction to network library functions. • • • • • 

intro: introduction to miscellaneous library functions. 
jO, jl, jn, yO, yl, yn: bessel functions. 
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tar(S) 
indent(l) 
rxformat(8V) 
btable(8) 
settable( SC) 
vlp(l) 
wencode(S) 
dir(S) 
fs(S) 
core(S) 
lbl(l) 
tp(S) 
vfont(S) 
IC&Df(3S) 
printf(3S) 
fmt(l) 
nroff(!) 
troff(l) 
ms(7) 
me(7) 
m(l) 
ratfor(l) 
fpr(l) 
fsplit(l) 
eft(l) 
intro(3F) 
putc(3F) 
llUUct(l) 
fortune(6) 
ah(l) 
sh(l) 
trpfpe(3F) 
fpr(l) 
printf(3S) 
putc(3S) 
putc(3F) 
puts(3S) 
liszt(l) 
fread(3S) 
df(l) 
malloc(3F) 
malloc(3) 
fopen(3S) 
frexp(3) 
from(l) 
sccs(l) 
fs(S) 
acanf(3S) 
mtlost+found(8) 
fsck(8) 
fseek(3F) 
fseek(3S) 
fsplit(l) 
fstab(S) 
ltat(2) 
stat(3F) 
fsync(2) 
faeek(3F) 
faeek(3S) 
time(3C) 
ftp(lC) 
ftpd(8C) 
shutdown(2) 
tn3270(1) 
lgamma(3M) 
asinh(3M) 
bit(3F) 
erf(3M) 
floor(3M) 
intro(3) 
intro(3C) 
intro(3F) 
intro(3M) 
intro(3N) 
intro(3X) 
j0(3M) 
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math: introduction to mathematical library functions. • • • • • • • • • • • • • • 
ainh, cash, tanh: hyperbolic functions. • • • • • • • • • • • • • • 

cos, tan. asin, acos, atan. atan2: trigonometric functions and their inverses. sin, 
bessel functions: of two kinds for integer orders. 

curses: screen functions with ''optimal•' cursor m«ion. 
flead, fwrite: buffered binary inpullootput 

adventure: an exploration game. 
backgammon: the game. 

battlestar: a tropical adventure game. 
bunt: a multi-player multi-terminal game. 

monop: Monopoly game. 
snake, snscore: display chase game. 

trek: trektie game. 
worm: Play the growing worm game. • • • 

canfield, cfscores: the solitaire card game canfield. 
cnbbage: the card game cn'bbage. 

hangman: Computer version of the game hangman. 
· boggle: play the game d boggle. 

chess: the game d chess. • • 
zork: the gamed dungeon. 

wump: the gamed lmnt-lbe-wumpis. 
lgamina: log ganuna function. • • • • • • • • • • • 

fmin, m_in, mout/ madd, msub, mutt. mdiv, pow, gcd, invert, rpow, msqrt, mcmp, move, min, omin, 
gcore: get core images of nmning processes. • • • 

ecvt, fcvt, gcvt: output conversion. • • • • • • • • • • • 
buffers. kgmon: generate a dump of the operating system's profile 

abort: generate a fault • • • • • • 
makekey: generate encryption key. • • • • • 
mkhosts: generate hashed host table. • • • • 

mkpasswd: generate hashed password table. • • 
lptest: generate lineprinter ripple pattern. 

ncbeck: generate names from i-numbers. • • 
rand, srand: random number generator. • • • • • • • • • • • 

random, drandm, irandm: better random number generator. • • • • • • • • • • • 
lex: generator of lexical analysis programs. 

/srandom, initstate, setstate: better random number generator; routines for changing generators. 
random number generator; routines for changing generators. /&random, initstate, setstate: better • • • • • 

perror, gerror, ienno: get system error messages. 
getarg, iargc: return command line arguments. 
getc, f getc: get a character from a logical unit 

from stream. getc, getcbar, fgetc, getw: get character or word 
stream. getc, getchar, fgetc, getw: get character or word from 

getcwd: get pathname d current working directory. • •••• 
getdistbyname: get disk description by its name. 
getdiskbyname: get disk description by its name. 
getdtablesize: get descriptor table size. • • • • • 

getgid, getegid: get group identity. • • • • • • • • • 

variables. 
getuid, 

setfsent, endf sent: get file system descriptor/ 
setf sent, endf sent: get filesystem descriptor file/ 
system descriptor file entry. getfsent, getfsspec, 

filesystem descriptor file/ getf sent, getfsspec, 
endf sent: get file system descriptor/ getfsent, 

endfsent: get filesystem desaiptorfile/ getfsent, 
descriptor file/ getfsent, getfsspec, getfsfile, 
descriptor file/ getfsent, getfsspec, getfsfile, 

getuid, 

getenv: get value of environment variables. 
getenv, tetenv, unsetenv: manipulate environmental 
geteuid: get user identity. • • • • • • • 
getfsent, getfsspec, getf sfile, getf stype, 
getfsent, getfsspec, getfsfile, getfstype, 
getfsfile, getfstype, setfsent, endf sent: get file 
getfsfile, getfstype, setfsent, endf sent: get • 
getfsspec, getf sfile, getfstype, setfsent, 
getfsspec, getf sfile, getfstype, sef!sent, 
getfstype, setfsent, endfsent: get file system 
getfatype, aelfsent, endfsent: get fileaystem 
getgid: get user or group ID of the caller. • 
getgid, getegid: get group identity. • • • ·• 

get gioop file entry. getgrent, getgrgid, getgrnam, setgrent, endgrent: 
file entry. getgrent, getgrgid, getgmam, setgrent, endgrent: get grwp 

getgrent, getgrgid, getgmam. setgrent, endgrent: get group file entry. 

get network host entry. getbostbyname, 
aetbostent, endbostent: get network host entry. 

host entry. getbostbyname, getbostbyaddr, 
current host. 

host. 
timer. 

getgroups: get group access list. • • • • • • • • 
gethostbyaddr, getbost.ent, lethostent, endbosaent: 
getbostbyname, gethoslbyaddr, getbostent, 
gethostent, letholtent, endbostent: get network • • 
getbostic:l, letbollid: get/set unique identifier of • • 
gethostname, aethostname: get/set name of current 
getitimer, setitimer: get/set value of interval 
getlog: get user's login name. • •••••••• 
getlogin: get login name. • • • • • • • • • • • 

get network entry. getnetent, getnetbyaddr, getnetbyname, setnetent, endnetent: 
entry. getnetent, getnetbyaddr, getnetbyname, setnetent, endnetent: get network 

enclnetent: get network entry. getnetent, getnetbyaddr, getnetbyname, setnetent, 
getopt: get option letter from argv. • • • • • • • 

math(3M) 
ainb(3M) 
sin( 3M) 
bessel(3F) 
curses(3X) 
ftead(3S) 
adventure(6) 
bactgammon(6) 
battlestar( 6) 
hunt(6) 
mooop(6) 
anake(6) 
tnt(6) 
worm(6) 
canfield(6) 
cribbage(6) 
bangman(6) 
boggle(6) 
cbess(6) 
zort(6) 
wump(6) 
lgamma(3M) 
mp(3X) 
gcore(l) 
ecvt(3) 
kgmon(8) 
abort(3) 
makekey(8) 
mkhosts(8) 
mkpasswd(8) 
lptest(l) 
ncheck(8) 
rand(3C) 
random(3F) 
lex(l) 
random(3) 
random(3) 
perror(3F) 
getarg(3F) 
getc(3F) 
getc(3S) 
getc(3S) 
getcwd(3F) 
getdisk(3X) 
getdiskbyname(3) 
getdtablesize(2) 
getgid(2) 
getenv(3F) 
getenv(3) 
getuid(2) 
getfsent(3) 
getfsent(3X) 
getf sent(3) 
getf sent(3X) 
getf sent(3) 
getfsent(3X) 
getf sent(3) 
getfsent(3X) 
getuid(3F) 
getgid(2) 
getgrent(3) 
getgrent(3) 
getgrent(3) 
getgroups(2) 
gethostbyname(3N) 
gethostbyname(3N) 
gethostbyname(3N) 
getbostid(2) 
gethostnarne(2) 
getitimer(2) 
getlog(3F) 
getlogin(3) 
getnetent(3N) 
getnetent(3N) 
getnetent(3N) 
getopl(3) 
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getpid, 
scheduling priority. 

protocol entry. getprotoent, getprotobynumber, 
endprotoent: get protocol entty. ptprotoent, 
setprotoent, endprotoent: get prolOCOl entry. 

aetpwfile: get pa11Word file entry. 
password file entty. getpwent, getpwuid, 

get password file entty. getpwent, 
RSOUrCe CODsump.ion. 

Ulili7.8lion. 

entty. getservent, getservbyport, 
endservent: get service entty. getservent, 
setservent, endservent: get service entry. 

gettimeofday, settimeofday: 
getbostname, sethostname: 

getpriority, setpriority: 
getbostid, sethostid: 
getitirner, setitimer: 

sockets. 

ttys file entry. 
entty. getttyent, 

user shells. 
getc, getchar, f getc, 

bead: 
shut.down: close down the system at a 

time to ASCil. Clime, localtime, 
time, ctime, ltime, 

fish: play 
setjmp, longjmp: non-local 

graph: draw a 

gprof: display call 
plot: 

arc, move, cont, point, linemod, space, closepl: 
plot: 

lib2648: subroutines for the HP 2648 
pattern. R 

vgrind: 
chgrp:cbange 

getpgrp: get process 
killpg: send signal to a process 

killpg: tenninate all members of a process 
setpgrp: set process 

getgroups: get 
initgroups: initialize 

setgroups: set 
group: 

getgrgid, getgrnam, setgrent, endgrent: get 

setregid: set real and effective 
setruid, setgid, setegid, setrgid: set user and 

getuid, getgid: get user or 
getgid, getegid: get 

groups: show 
chown: change owner and 

make: maintain program 
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getpagesize: get system page size. • • • • 
getpus: read a pa11Word. • • • • • • • 
getpeemame: get named connected peer. 
getpgrp: get process group. • • • • • • • 
getpid: get process id. • • • • • • • • • 
getpid, getppid: get proceu identification. 
getppid: get process identification. • • • • 
getpriority, setpriority: get/set program • • 
getprotobyname, aetprotoent, endprotoent: get 
getprotobynumber, getpratobyname, aetprotoent, 
getprotoent, getprotobynumber, getprttobyname, 
getpw: get name from uid. • • • • • • • • • • 
getpwent, getpwuid, getpwnam. aetpwent, endpwent, 
getpwnam. setpwent, endpwent, tetpwfile: get 
getpwuid, getpwnam, aetpwent, endpwent, setpwfile: 
getrlimit, aetrlimit: control maxinuun system • • • 
getrusage: get information about resource • • • • 
gets, f gets: get a string from a stream. • • • • • • 
getservbyname, aetservent, endservent: get service 
getservbyport, getservbyname, aetservent, 
getservent, getservbyport, getservbyname, 
pt/set date and time. • • • • • • • 
geflaet name of current host. 
geflaet program ICheduling priority. 
geflset unique identifier d current host 
get/set value of interval timer. • • • • 
getsoclcname: get socket name. 
getsockopt. lelaockopt: get and set options on 
gettable: get NIC format bolt tables from a host. 
gettimea(day, aeuimeofday: get/set date and time. 
getttyent, getttynam. setttyent, endttyent: get 
getttynam, setttyent, endltyent: get ttys file 
getty: set terminal DJOde. • • • • • • • • • • • 
gettytab: terminal CODfiguration data base. • • • • 
getuid, geteuid: get user identity. • • • • • • • 
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getuid, getgid: get user or group ID of the caller. • • • • • • 

getpagesize(2) 
getpass(3) 
getpeemame(2) 
getpgrp(2) 
getpid(3F) 
getpid(2) 
getpid(2) 
getpriority(2) 
getprotoent(3N) 
getprotoent(3N) 
getprotoent(3N) 
getpw(3C) 
getpwent(3) 
getpwent(3) 
getpwent(3) 
getrlimit(2) 
getrusage(2) 
gets(3S) 
getservent(3N) 
getservent(3N) 
getservent(3N) 
gettimeofday(2) 
getbostname(2) 
getpriority(2) 
getbostid(2) 
getitimer(2) 
getsockname(2) 
getsockopt(2) 
gettable( SC) 
gettimedday{2) 
getttyent(3) 
getttyent(3) 
getty(8) 
gettytab(5) 
getuid(2) 
getuid(3F) 
getusershell(3) 
getc(3S) 
getwd(3) 
head(l) 
shutdown(8) 
csh(l) 

getusershell, setusershell, endusershell: get legal 
getw: get character or word from stream. 
getwd: get cunent working directory pathname. 
give first few lines. • • • • • • • • • • • • • 
given time. • • • • • • • • • • • • • • •• 
glob: filename expand argument list. • • • • • • 
gmtime, asctime, timezone, tzset: CODvert date and 
gmtime: return system time. 
"Go Fish". • ••••••••• 
goto. • •••••••••••• 
goto: command transfer. • • • • • 
gprof: display call graph profile data. 
graph. • ••••• 
graph: draw a graph. • • • • • • 
graph profile data. • • • • • • • • 
graphics filters. • • • • • • 
graphics interface. /erase, label, line, circle, 
graphics interface. • • • • • • • • 
graphics terminal. • • • • • • • • • • 
grep , R egrep • fgrep: search a file for a 
grind nice listings of programs. 
group. 
group. 
group. • ••• 
group. 
group. 
group access list. 
group access list. • • • • • 
group access list. 
group file. 
group file entry. getgrent, 
group: group file. • • • • • 
groupID .•••••••• 
group ID. setuid, seteuid, 
group ID d the caller. 
group identity. • • • 
group memberships. 
group d a file. • • • 
groups. • •••••••• 
groups: show group memberships. 

- xxxi-

ctime(3) 
time(3F) 
fish(6) 
setjmp(3) 
csh(l) 
gprof(l) 
graph(lG) 
graph(lG) 
gprof(l) 
plot(lG) 
plot(3X) 
plot(S) 
lib2648(3X) 
grep(l) 
vgrind(l) 
dlgrp(l) 
getpgrp(2) 
lrillpg(2) 
lrillpg(8) 
setpgrp(2) 
getgroups(2) 
initg100ps(3X) 
setgroups(2) 
group(5) 
getgrent(3) 
group(5) 
setregid(2) 
setuid(3) 
getuid(3F) 
getgid(2) 
groups(l) 
chown(2) 
make(l) 
groups(l) 
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wonn: Play the 
stty, 

llop: 
reboot: :reboot system or 

growing worm game. • • • • • • • 
gtty: set and get terminal state (defunct). 
halta job or process. • • • • • • 
halt processor. • • • • • • • • • 
halt: stop the processor. • • • • • 

rmail: handle remote mail received via uucp. 
:re_comp, :re_exec: regularexp:ression handler. • •••••••••• 

hangman: Computer venion of the game hangman. • • • • • • • • • • • 

vhangup: virtually 
nohup: nm command immune to 

cnsh:what 
link: make a 

intio: introduction to special files and 
:rehash: recompute command 

unbash: discard command 
mkbosts: generate 

mkpasswd: generate 
hashstat:printcommand 

hangman: Computer venion of the game hangman. 
''hangup'' the ament control tenninal. 
hangups. • ••••••••• 
happens when the system crashes. 
bani lint to a file. 
baniwan support. 
hash table. 
bash table. 
bashed host table. 
bashed puswonl table. 
bashing ltatillica. 
bashstat: print command bashing llatistics. 

leave: remind yw when you have to leave. • • • • • • 
od: file dump (octal, decimal, hex, ucii). • • • • • • • 

bier: filesystem 
highpri: make the cur:rent process a 

process. 
history: print 

fortune: print a random, 
sethostid: get/set unique identifier of current 

gethostname, sethostname: get/set name of current 
gettable: get NIC fonnat host tables from a 

hostnm: get name of current 
uusend: send a file to a :remote 

htonl, htons, ntohl, ntohs: convert values between 
L.sys: UUCP :remote 

remote: :remote 
gethostent, sethostent, endhostent: get network 

hosts: 
phones: :remote 
ruptime: show 

hostid: set or print identifier of current 
hostname: set or print name of current 

mkhosts: generate bashed 
htable: convert NIC standard fonnat 

gettable: get NIC format 
system. 

L.aliases: UUCP 

bier: filesyatem bieran:by. 
hierarchy. • ••••••• 
high priority process. • • • • • • • • 
bigbpri: make the current process a high priority 
history event list. • • • • • • • • • • • • • • 
history: print history event list. • • • • • • • • 
bk: RK6-l l/RK06 and RK07 moving head disk. 
hopefully interesting, adage. 
host. gethostid, 
host. 
host. •••••••••• 
host. •••••••••• 
host. •.••••••••• 
host and network byte order. 
host description file. 
host description file. 
host entcy. gethostbyname, gethostbyaddr, 
host name data base. 
host pione number data base. 
host status of local machines. 
host system. 
host system. • • • • • • • 
host table. • •••••• 
host tables. • • • • • 
host tables from a host. • • • • • • • 
host.id: set or print identifier of current host 
hostnalne alias file. • • • • • • • • • • • • • 
hostname: set or print name of current host system. 
hostnm: get name of current host. 

ping: selld ICMP ECHO _REQUEST packets to network hosts. • • • • • • • • • 
uuname: list names of UUCP hosts. • • • • • • • • • 

hosts: host name data base. • 
uptime: show how long system has been up. 

lib2648: subrwtines for the HP 2648 graphics tenninal. • 
hp: dist interface. • • 
btable: convert NIC standard format host tables. 

host and network byte order. btonl, htons, ntohl, ntobs: convert values between 
and network byte order. btonl, btons, ntohl, ntobs: convert values between host 

hunt: a multi-player D11lti-terminal game. 
wump: the game of hunt-the-wumpus. • • • • • • • • • • • 

asinh, acosh, atanh: inverse hyperbolic functions. • • • • • • • • • • 
linh, cosh, tanb: hyperbolic functions. • • • • • • • • • • 

value. hypot, cabs: Euclidean distance, complex absolute 
vacation: return .. I am on vacaion" message. • • • • 

getarg, iargc: return command line arguments. 
mset: retrieve ASCI to IBM 3270 keyboard map. • • • • • 

map3270: database for mapping ascii keystrokes into IBM 3270 keys. • • • • • • • • • • 
tn3270: full-screen :remote login to IBM VMJCMS. • • • • • • • • • 

ping: send 
getpid: get process 

setregid: set :real and effective group 
setgid, setegid, setrgid: set user and group 

whoami: print effective cunent user 

icbeck: file system storage consistency check. 
ICMP ECHO_ REQUEST packets to network hosts. 
id. • ••••••••• 
ID. • ••••••••• 
ID. aetuid, seteuid, setruid, 
id. • •••••• 

worm(6) 
my(3C) 
csh(l) 
:reboot(2) 
balt(8) 
rmail(l) 
regex(3) 
bangman(6) 
hangman(6) 
vhangup(2) 
cah(l) 
crash(8V) 
link(2) 
intro(4) 
cah(l) 
Clh(l) 
mkhosts(8) 
mkpasswd(8) 
csh(l) 
csh(l) 
leave(l) 
od(l) 
hier(7) 
hier(7) 
bigbpri(2) 
highpri(2) 
csh(l) 
csh(l) 
hk(4) 
fortune(6) 
gethostid(2) 
gethostname(2) 
gettable(8C) 
hostnm(3F) 
uusend(lC) 
byteorder(3N) 
L.sys(5) 
:remote(5) 
gethostbyname(3N) 
hosts(5) 
piones(5) 
ruptime(lC) 
hostid(l) 
hostname( 1) 
mk:hosts(8) 
btable(8) 
gettable(8C) 
hostid(l) 
L.aliases(5) 
hostname(l) 
hostnm(3F) 
ping(8) 
uuname(lC) 
hosts(5) 
uptime(l) 
lib2648(3X) 
hp(4) 
btable(8) 
byteorder(3N) 
byteorder(3N) 
bunt(6) 
wump(6) 
asinh(3M) 
ainh(3M) 
bypot(3M) 
vacation(!) 
getarg(3F) 
mset(l) 
map3270(5) 
tn3270(1) 
icheck(8) 
ping(8) 
getpid(3F) 
aetregid(2) 
setuid(3) 
whoami(l) 
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getuid, getgid: get user or group 
Ill: substitute user 

form. 
getpid, getppid: get process 

gethostid, setbostid: get/set unique 
hostid: set or print 

getgid, getegid: get group 
getuid, geteuid: get user 

setreuid: set real and effective user 
perror, genor, 

biff: be notified 
eval, exec, exit, export, login,/ lb, for, case, 

unifdef: remove 

core: format of memory 
gcore: get core 
notify: request 

nobup: nm command 
implog: 

implogd: 
.xstr: extract strings from C programs to 

nw: Integrated Solutions, 
which: locate a program file 

fsync: synchronize a file's 
dump, dwnpdates: 

clump: 
restore: 
indent: 

tgetnum, tgetflag, tgetstr, tgoto, tputs: terminal 
ptx:permuted 

L-dialcodes: UUCP phone nwnber 
bibliography. indxbib, lookbib: build inverted. 

objects. 
strncat, strcmp, stmcmp, strcpy, strncpy, strlen, 

last: 
syscall: 

fsplit: split a multi-routine Fortran file into 
bibliography, find references in a bibliography. 

inet_ lnaof, inet _ netof: Internet address/ 

inet addr, inet netwod, inet ntoa, inet makeaddr, 
- address/- inet addr, inet network: inet ntoa, 

/inet network, inet ntoa, inet niakeaddr, inet lnaof, 
- inet netof: lnteriiet address/ inet addr, 

Internet address/ inet addr, inet network, 
OD av AX (temporary). 

badl44: read/write dee standard 144 bad sector 
dbx: dbx symbol table 

dumpfs: dump file system 
pac: printer/plotter accounting 

chfn, chsh, passwd: change password file 
tzfile: time zone 

fstab: static 
getrusage: get 

vtimes: get 
man: find manual 

finger: user 
miscellaneous: miscellaneous useful 

XNSrouted: NS Routing 
fingerd: renoe user 

init: process control 
ioinit: change m 110 

tset: tenninal dependent 
ttys: terminal 

initgroups: 
connect: 

popen, pclose: 
generator; routines for changing/ random, srandom, 
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ID of the caller. • • • • • • • • • • • 
id temporarily. • • • • • • • • • • • • 
idate, itime: return date or time in numerical 
identification. • • • • • • • • • 
identifier of cu.neat host. • • • 
identifier of cunent host system. 
identity. • •••••••• 
identity. • ••••••••• 
ID's. • ••••••••• 
ienno: get system enor meuages. 
if: conditional ltatement. • • • • • 
if mail anivea aad who it is from. 
if, while, : , •• bnat. continue, cd, • • • • 
ifcoafig: configure network interface panmeters. 
if def' eel lines. • • • • • • • • • • 
ii: lnterlan 10 Mb/1 Btbemet coalroller. 
imagefile. • •••••• 
images of IWlDing proceaes. 
immecliate DOlification. 
inumme to hangups. 
IMP log interpreter. • • • • 
IMP logger process. 
implement lhared llrings . 
implog: IMP log interpreter. 
implogd: IMP logger process. 
Inc., 10 Mb/s Ethernet controller. 
including aliases and paths ( C I h only). 
in~ state with that OD dist. 
incremental dump format 
incremental file system dump. 
incremental file system restore. 
indent and format C program source. 
indent: indent and format C program source. 
independent operation rowines. tgetent, 
index. • • • • • • • • • • • • • • • • 
index file. •••••••••••••• 
index for a bibliography. find references in a 
index, rindex, lnblnk. len: tell about character 
index, rindex: string operations. strcat, • • 
indicate last logins of uaers and teletypes. • 
indirect system call. • • • • • • • • • 
individual files. • • • • • • • • • • • 
indxbib, lookbib: build inverted index for a 
inet: Internet prdOCOI family. • ••••• 
inet addr, inet network, inet ntoa, inet makeaddr, 
inetd: internet 7'auper-aerver'•. • • 7 . . . . . 
inet lnaof, inet netof: Internet address/ • • • • • 
inet-makeadd:r~inet lnaof, inet netof: Internet • • 
inet: netof: Internet Ide.tress maDipulation routines. 
inet network, inet ntoa, inet makeaddr, inet lnaof, 
inet - ntoa, inet makeaddr, inet lnaof, inet netof: 
infmn: signalslnvalid ftoating:point operiiions 
information. 
information. 
information. 
information. 
information. 
information. 
information about filcsystems. • • • 
information about raotm:e Ulilir.ation. 
information about raource utilir.ation. • • • 
information by keywords; print out the manual. 
information lookup program. 
information pages. • • • • • • • 
Information Protocol daemon. 
information server. • • • • • • • 
init: process control initialization. 
initgroups: initializ.e group ICCeSS list. 
initialir.ation. 
initialir.ation. • • • • • • 
initialiution. • • • • • • 
initialiution data. 
initialize group access list. 
initiate a connection on a socket 
initiate l/O tolf rom a process. • • • • • • • 
initstate, setstate: better random number 

- xxxiii-
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getuid(3F) 
IU(l) 
idate(3F) 
getpid(2) 
gethostid(2) 
hostid(l) 
getgid(2) 
getuid(2) 
setreuid(2) 
penor(3F) 
csh(l) 
biff(l) 
lb(l) 
ifconfig(8C) 
unifdef(l) 
il(4) 
core(S) 
gcore(l) 
csh(l) 
csh(l) 
implog(8C) 
implogd(8C) 
xstr(l) 
implog(8C) 
implogd(8C) 
nw(4i) 
wbich(l) 
fsync(2) 
dump(S) 
dump(8) 
restore(8) 
indent(l) 
indent( I) 
tennc.ap(3X) 
ptx(l) 
L-dialcodes(5) 
lookbib(l) 
index{3F) 
string(3) 
last(l) 
syscall(2) 
fsplit(l) 
lookbib(l) 
inet(4F) 
inet(3N) 
inetd(8) 
inet(3N) 
inet(3N) 
inet(3N) 
inet(3N) 
inet(3N) 
infnan(3M) 
bad144(8) 
dbx(S) 
dumpfs(8) 
.. c(8) 
puswd(l) 
tzfile(S) 
fstab(S) 
getmsage(2) 
vtimes(3C) 
man(l) 
finger(l) 
intro(7) 
XNSrouted( 8C) 
fingerd(8C) 
inil(8) 
initgroups(3X) 
init(8) 
ioinit(3F) 
tset(l) 
ttys(S) 
initgroups(3X) 
connect(2) 
popen(3) 
random(3) 
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flmin, flmax, ffrac, dftmin, dftmax, dffrac, inmax: Jetum extreme values. • • • 
clri: dear i-node. • • • • • • • • • • • • • 

fs, inode: format of file system volume. 
read, readv: read input • • • • • • 

soelim: eliminate .so's from nroff input 
acanf, fsamf, ucanf: formatted input conversion. • • • • • • • • 

ungetc: push character back into input stream. 
fread, fwrite: buffered binary input/output. 

stdio: stanclanl buffered input/output package. 
stdio: stanclanl buffered input/output package. 

ferror, f eof, clearerr, fileno: stream status inquiries. • • • • • • 
refer: find and insert literature references in documents. 

insque, remque: insert/remove element from a queue. • 
imque, remque: insert/remove element from a queue. 

install: install binaries. • • • • • • • • • • • 

learn: computer aided 
controller. ow: 

cp: 
doctor: 

fsck: file system consistency check and 
fortune: print a random, hopefully 

el: disk 
hp: disk 

lo: software loopback network 
mtio: UNIX magtape 

cont, point, linemod, space, closepl: graphics 
plot: graphics 

rx: DEC RX02 ftoppy disk 
sd: VME SCSI disk adaptor 

sm: VME SMD disk 
tm: TM-1 lfl'E-10 magtape 

ts: TS-11 magtape 
tty: general terminal 

ifconfig: configure network 
plot: openpl et al.: m library 

telnet: user 
slattach: attach serial lines as network 

ii: 
swapon: add a swap device for 

send.mail: send mail over the 
/inet ntoa, inet makeaddr, inet lnaof, inet netof: 

- - - named: 
named: 

ftpd: DARPA 
ip: 

in et: 
inetd: 

tcp: 
whois: DARPA 

spline: 
implog: IMP log 

lisp: lisp 
uuxqt: UUCP execution file 

csh: a shell (command 
pipe: create an 

atomically release blocked signals and wait for 
siginterrupt: allow signals to 

onintr: process 

intro: 
intro: 
intro: 
intro: 
intro: 
math: 
intro: 
intro-

networking: 
intro: 
intro: 

commands. intro: 
nc::heck: generate names from 
(temporary). infnan: signals 

asinh, acosh, atanh: 
atan, atan2: trigonometric functions and their 

install: install binaries. • . • • • • • • • 
instruction 1bcR1t UNIX. • • • • • • • • 
Integrated Solutions, Inc., 10 Mb/s Ethernet 
Intelligent Communications Processor. 
interact with a psychoanalyst. 
interactive repair. 
interesting, adage. 
interface. • •••••••••• 
interface. • •••••••••• 
interface. • •••• 
interface. • •••••••••• 
interface. /erase, label, line, circle, arc, move, 
interface. 
interface. 
interface. 
interface. 
interface. 
interface. 
interface. 
interface parameters. 
interface to p I o t (3X) libraries .. 
interface to the TELNET protocol. • 
interfaces. • • • • • • • • • • 
lnterlan 10 Mb/s Ethernet controller. 
interleaved paging/swapping. • • • 
internet ••••••••••• 
Internet address manipulation routines. 
Internet domain name server. • • • 
Internet domain name server. • • • 
Internet File Transfer Protocol server. 
Internet Protocol. • • • • • • • • 
Internet protocol family. • • • • • 
internet ''supel'-lerver' •. • • • • • 
Internet Transmission Control Protocol. 
Internet user name directory service. 
interpolate smooth curve. 
interpreter. • • • • • • • • 
interpreter. • • • • • • • • 
interpreter. • • • • • • • • 
interpreter) with C-like syntax. 
interprocess communication channel. 
interrupt. ligpause: • • • • • • • 
intenupt syllem calls. • • • • • • 
intenupts in command scripts. • • • 
intro- introduction to network library functions. 
introduction to commands. • • • • • • • • 
introduction to compatibility h'brary functions. 
introduction to FORTRAN library functions. • • • 
introduction to library functions. • • • • • • • 
introduction to mathematical h'brary functions. 
introduction to mathematical library functions. 
introduction to mi1eellaneous library functions. 
introduction to network bl>rary functions. 
introduction to networking facilities. • • • • • • 
introduction to special files and hardware support. 
introduction to system calls and error numbers. • • 
introduction to system maintenance and operation 
i-numbers. • •••••••••••• 
invalid ftoating-point operations on a VAX. 
inverse hyperbolic functions. 
inverses. sin, cos, tan, asin, aoos, 

ftmin(3F) 
clri(8) 
fs(S) 
nad(2) 
IOelim(l) 
acanf(3S) 
ungetc(3S) 
fread(3S) 
intro(3S) 
atdio(3S) 
fenor(3S) 
nfer(l) 
inaque(3) 
inaque(3) 
install(l) 
install(l) 
learn(l) 
nw(4i) 
cp(4i) 
doctor(6) 
fsck(8) 
fortune(6) 
el(4) 
hp(4) 
lo(4) 
mtio(4) 
plot(3X) 
plot(S) 
rx(4) 
ld(4) 
ID1(4) 
tm(4) 
ts(4) 
tty(4) 
if config(8C) 
plot(3F) 
telnet(lC) 
slattach( 8C) 
il(4) 
swapon(2) 
sendmail(8) 
inet(3N) 
named(8) 
named(8C) 
ftpd(8C) 
ip(4P) 
inet(4F) 
inetd(8) 
tcp(4P) 
whois(l) 
spline(lG) 
implog(8C) 
lisp(l) 
uuxqt(8C) 
csh(l) 
pipe(2) 
ligpause(2) 
liginterrupt(3) 
csh(l) 
intro(3N) 
intro(l) 
intro(3C) 
intro(3F) 
intro(3) 
intro(3M) 
malh(3M) 
intro(3X) 
intro(3N) 
intro(4N) 
intro(4) 
intro(2) 
intro(8) 
ncheck(8) 
infnan(3M) 
asinh(3M) 
ain(3M) 
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m_in, mout/ madd, msub, mull, mdiv, pow, gcd, 
in a bibliography. indxbib, lookbib: build 

tread, twriae, trewin, tskipf, tstate: n1 tape 
ioinit: change n1 

select: synchronws 
iostat: report 

popen, pclose: initiate 

nnd,dland, 
random, dlandm, 

sail: multi-user wooden ships and 
isalpha, isupper, islower, isdigit, isxdigit, 

isalnum, iupace, ispunct, isprint, isgrapb/ 
/isspace, ispunct, isprint, isgraph, iscntrl, 

tlynam, 
ttyname, 

/isalnum, iupace, ispunct, isprint, isgraph, 
isprint, isgraph,/ isalpha, isupper, islower, 
/iucligit, isalnum, isspace, ispunct, isprint, 
ispunct, isprint. isgraph,/ isalpha, isupper, 
/iadigit, iucligit, isalnum, iupace, ispunct, 
/islower, isdigit, isxdigit, isalnum, isspace, 
/isupper, islower, isdigit, isxdigit, isalnum, 

system: 
isspace, ispmct, isprint. isgraph,/ isalpha, 
isgraph,/ isalpha, isupper, islower, isdigit, 

idate, 
omin, fmin, m _in, mout, omout, fmout, m _out, adiv, 

invert, rpow, msqrt, mcmp, move, min, omin. fmin. 
inverted index for a bibliography, find references 
110. topen, tclose, • 
l/O initialiution. • • 
110 multiplexing. • • 
110 saatistica. 
l/O to/from I process. 
ioctl: control device. 
ioinit: change n1 110 initiali7.ation. 
ioltat: report 110 llatistica. • • • • 
ip: Internet Protoc:ol. • • • • • • 
irand: mum nnclom values. 
irandm: better random number generator. 
iron men. • ••••••••••••• 
isalnum. iupace, iapmct, ispri.Dl, isgraph/ 
ilalpba, ialpper, illower, iadigit, isxdigit, 
iaucii, toopper, tolower, toascii: character/ 
iaatty: find name of a terminal port 
iaatty, ttyslot: find named a terminal. 
iacntrl, i.aucii, toupper, tolower, toascii:/ 
ildigit, io:digit, illlnum, isspace, ispunct, 
iagraph, ilcntrl, ilucii, toupper, tolower,/ 
illower, iadigit, isxdigit, ilalnum, iupace, 
iaprint, iagrapb, i1CDtrl, iascii, toupper,I 
iapmct, iaprint, i1graph, iscntrl, isascii/ • • 
isspace, ispu.nct, isprint, isgraph, iscntrl/ 
issue a llhell cammand • • • • • • • • 
isupper, islower, ildigit, isxdigit, isalnum, 
isxdigit, illlnum, iupace, ispunct, isprint, 
itime: return elate or time in numerical form. 
itom: multiple precision integer arithmetic. /min, 
jO,jl,jn, yO, yl, yn: bessel functions. 

jO, jl,jn. yO, yl, yn: bessel functions. 
jO, jl, jn, yO, yl, yn: bessel functions. 

bg: place job in background 
fg: bring job into foreground. 

jobs: print CUJTent job list • • • • • 
stop: bait a job or process. • • • 

kill: kill jobs and processes. 
lprm: remove jobs from the line printer spooling queue. 

jobs: print current job list 
atrm: remove jobs spooled by at • • • • • • • • 

atq: print the queue of jobs waiting to be run. • • • • • 

R msgs: system messages and 
makekey: generate encryption 

mset: retrieve ASCII to mM 3270 
database for mapping ascii keystrokes into mM 3270 

map3270: database for mapping ascii 
apropos: locate commands by 

man: find manual information by 
profile buffers. 

kill: 

join: relational database operator. 
junk mail program. 
key. • •••••••••••• 
keyboard map. • • • • • • • • 
keys. map3270: •••••• 
keystrokes into mM 3270 keys. 
keyword lookup. • • • • • • 
keywords; print wt the manual. • • • • • 
kgmon: generate a dump d the operating system's 
kill jobs and processes. 
kill: kill jobs and processes. • • • • • • • • • 
kill: send a signal to a process. • • • • • • • 
till: send signal to a process. • • • • • • • • • 
till: terminate a process with extreme prejudice. 
tillpg: send signal to a process grwp. • • • • • • 
tillpg: terminate all members of a process grwp. 

bessel functions: d two kinds for integer orders. • • • • • • • • 
mem, bnem, vmem: main memory. • • • • • • 

linemod, space, closepl:/ plot: openpl, erase, label, line, circle, arc, move, cont. point, • • • • • 
L.aliases: UUCP holtname alias file. 

awt: pattern scanning and processing language. • • • • • • • • • • • • 
be: arbitrary-precision arithmetic language. • • • • • • • • • • • • 

eft: Extended Fortran Language. • •••••••••• 
set, shift, times, trap, umask, wait: command langulge. /exit, export, login~ read, readonly, 

vgrindefs: vgrind's language definition data base. • •••••• 
order. lastcomm: shaw last commands executed in reverse 

L.cmcls: UUCP remote command pennissions file. 
Id: link editor. • • • • • • • • • • • • • 
L-devices: UUCP device description file. 

frexp, ldexp, modf: split into mantiua and exponent 
L-dialcodes: UUCP phone number index file. 
learn: computer aided instruction about UNIX. 

leave: remind you when you have to leave. • • • • • • • • • • • • • • • • 
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mp(3X) 
lookbib(l) 
topen(3F) 
ioinit(3F) 
aelect(2) 
iOltat(l) 
popen(3) 
ioc:tl(2) 
ioinit(3F) 
iostat(l) 
ip(4P) 
rand(3F) 
random(3F) 
sail(6) 
ctype(3) 
ctype(3) 
ctype(3) 
ttynam(3F) 
ttyname(3) 
ctype(3) 
ctype(3) 
ctype(3) 
ctype(3) 
ctype(3) 
ctype(3) 
ctype(3) 
system(3) 
ctype(3) 
ctype(3) 
idate(3F) 
mp(3X) 
j0(3M) 
j0(3M) 
j0(3M) 
csh(l) 
csh(l) 
csh(l) 
csh(l) 
csh(l) 
lpnn(l) 
csh(l) 
atnn(l) 
atq(l) 
join(l) 
msgs(l) 
mak.ekey(8) 
mset(l) 
map3270(5) 
map3270(5) 
apropos( I) 
man(l) 
kgmon(8) 
csh(l) 
csh(l) 
till(3F) 
ki11(2) 
kill(l) 
tillpg(2) 
killpg(8) 
bessel(3F) 
mem(4) 
pl«(3X) 
L.aliases(5) 
awk(l) 
bc(l) 
eft(l) 
sh(l) 
vgrindef s( 5) 
lastcomm(l) 
L.cmds(5) 
ld(l) 
L-devices(5) 
frexp(3) 
L-dialcodes(5) 
learn(l) 
leave(l) 
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exit: 
getusersbell, setusersbell, endusenhell: get 

index, rindex. lnblnk, 
tnincate: uuncate a file to a specified 

getopt: get o)tion 

leave: remind you when you have to leave. 
leave shell. • • • • • • • • 
legal user lhells. • • • • • • • • • • • 
len: tell about character objects. • • • • • 
length. • • • • • • • • • • ••••• 
letter from argv. • • • • • • • • • • • 
lex: generator of lexical analysis programs. • • • • • • 

lex: generator of lexical analysis programs. • • • • • • • 
)gamma: log gamma function. • 

terminal. h1>2648: subroutines for the HP 2648 graphics 
et al.: m library interface to p I o t (3X) hl>raries.. pl<t: openpl 

ranlib: convert archives to random hl>raries. • • • • • 
lorder: find ordering relation for an object hl>rary. • • • • • • 

ar: archive (hl>rary) file format 
intro: introduction to hl>rary functions. 

intro: introduction to compalll>ility hl>rary functions. 
intro: introduction to FORTRAN hl>rary functions. 

intro: introduction to mathematical library functions. 
intro- introduction to network library functions. 

intro: introduction to miscellaneoos hl>rary functions. 
math: introduction to mathematical hl>rary functions. • • • • • • • 

plot: openpl et al.: f77 h"brary interface to p I o t (3X) libraries .. 
ar: archive and hl>rary maintainer. • • • • • • • • • • 

~t: ~ter per-process resource limitations. 
limitations. • • • • • 
limitiations. • • • • • • • • • • • • • 
limits. • • • • • • • • • • ••••• 
line argunients. • • • • • • • • • • • 
line, circle, arc, move, cont, point, linemod, • 
line discipline for mac:hine-micbine conununication 
line feeds. • ••••• 
line Of I terminal. 
line print •••••••• 
line printer. • • • • • • • 
line printer control program. 
line printer daemon. 
line printer spooling queue. • 
linemod, apace, closepl: graphics intelface. 
lineprinter ripple pattern. • • 
lines. • • • • • • • • • • 
lines. • • • • • • • • • • • 
lines as network intelfaces. • • 
lines common to two sorted files. 
lines for finite width output device. 
lines in a file. 

limit: alter per-process resource 
unlimit: remove resource 

qu<ta: display disk usage and 
getarg, iargc: return command 

space, closepl:/ plot: openpl, erase, label, 
(obsolete). bk: 

col: filter reverse 
sysline: display system status on status 

lpr: off 
Ip: 

lpc: 
lpd: 

lpnn: remove jobs from the 
/erase, label, line, cin:le, arc, move, cont, point, 

lptest: generate 
bead: give first few 

unifdef: remove ifdef ed 
slattacb: attach serial 

comm: select or reject 
fold: fold long 

uniq: report repeated 
look: find lines in a sorted list. 

rev: reverse lines of a file. 
readlink: read value of a symbolic link. • • • • • • • 

Id: link editor. 
a.out: assembler and link editor output 

link: mate a bard 
symlink: make symbolic 

link: make a 
ID: make 

link: make a bard link to a file. • • 
link: make a link to an existing file. 
link to I file. 
link to a file. 
link to an existing file. • • • 
links. • • • • • • • • • 
lint: a C program verifier. 

lxref: lisp cross reference program. 
lisp: lisp interpreter. • • • • • 

lisp: lisp inlerpleter. 
Usp program. • • • • • • • 
Lisp programs to be printed with nroff, vtroff, or 
list. 
list. 
list. 
list. 
list. 
list. 
list. 
list. 
list. 
list 
list 
list. 

lim: compile a Franz 
troff. vl p: Format 

glob: filename expand argument 
history: print history event 

jobs: print current job 
shift: manipulate argument 

getglO\lp&: get group access 
initgroups: initialize group access 

look: find lines in a sorted 
nlist: get entries from name 

nm: print name 
setgroups: set group access 
symorder: reammge name 
varargs: variable argument 

ls: list contents of directory. 
uuname: list names of UUCP hosts. 

leave(l) 
csh(l) 
getusenhe11(3) 
index{3F) 
tnmcate(2) 
getopt(3) 
lex(l) 
lex(l) 
lgamma(3M) 
h"b2648(3X) 
pl<'(3F) 
ranlib(l) 
lorder(l) 
ar{S) 
intro(3) 
intro(3C) 
intro(3F) 
intro(3M) 
intro(3N) 
intro(3X) 
math{3M) 
plot(3F) 
ar{l) 
csh(l) 
csh(l) 
csh(l) 
quota(l) 
getarg(3F) 
plot(3X) 
bk(4) 
col(l) 
sysline(l) 
lpr(l) 
lp(4) 
lpc(8) 
lpd(8) 
lpnn(l) 
plot(3X) 
lptest(l) 
bead(l) 
unifdef(l) 
slattach(8C) 
comm(l) 
fold(l) 
uniq(l) 
look(l) 
rev(l) 
radlink(2) 
ld(l) 
LOOt(S) 
link(2) 
link(3F) 
link(2) 
symlink(2) 
link(3F) 
ID(l) 
lint(l) 
lxref(l) 
lisp(l) 
lisp(l) 
liszt(l) 
vlp(l) 
csh(l) 
csh(l) 
csh(l) 
csh(l) 
getgroups(2) 
initgroups(3X) 
look(l) 
nlist(3) 
mn(l) 
lelgroups(2) 
symorder( 1) 
varargs(3) 
ls(l) 
uuname(lC) 
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foreach: loop over list of names. • • • • • • • • • • • • 
users: compact list of usen wbo are on the system. 

list.en: listen for connections on a socket 
listen: listen for connections OD a socket 

vgrind: grind nic:e listings <X pograms. • • • • • • 
liszt: compile a Franz Lisp program. 

ref er: find and insert literatwe ~ferenc:es in documents. • • 
In: IDlke linlcs. • • • • • • • • • • 

index. rindex. lnblnt, len: tell about character objects. 

convert date and time to ASCil. ctime, 
( C I la only). which: 

apropos: 
wbereis: 

end, etext, edata: last 
ftock: apply or remove an advisory 

lo: software loopback network. interfac:e. 
loc: ntum the addras of an object. 
localtime, gm&ime, uctime, timezone, tzset: 
locate a program file including aliases and paths 
locate commands by keyword lootup. 
locate source, binary, and or manual for program. 
locations in progmn. • • • • • 
loct on an open file. • • • • • • • • • • • 
loct: raerve a terminal. • • • • • • • • • • 

plock: loct the cwrent proceas in core. • • • • • • • 
loctf: povide advisory ~rd locking on files. • • • • • 

lockf: provide advisory ~rd locting OD files. 
collect system diagnostic messages 10 form error log. dmesg: 

logger: make entries in the system log. • • • • • 
openlog, closelog, setlogmask: control system log. syalog. • • 

uulog: display UUCP log files. • • 
lgamma: log gamma function. 

implog: IMP log interpreter. • • • • • • • • • • • • • • • • 
power. exp, expml, log, loglO, loglp, pow: exponelllial, logarithm, 

syslog: log systems messages. • • • • • • • • • • • • 
syalogd: log systems messages. • • • • • • • • • • 

exp, expml, log, logl 0, logl p, pow: exponential, logarithm, power. 
exp, expml. log, loglO, logl p, pow: exponential, logarithm, power. 

exp, expml, log, loglO, loglp, pow: exponential, logarithm, power. • ••••••••• 
manipulations. copysign, drem. finite, logb. sc:alb: copysign. remainder. exponent 

rwho: who's logged in on local machines. 
logger: make entries in the system log. 

implogd: IMP logger process. 
ftush: fiush output 10 a logical uniL 

fseet. ftell: reposition a file on a logical uniL 
getc, fgetc: get a character from a logical uniL • 

putc, fputc: write a character10 a fortran logical uniL •• 
rlogin: remote login. 

ac: login accounting. 

getlog: get user's 
getlogin: get 

login: 
/break. continue, cd, eval, exec, exit, export, 

utmp,wtmp: 
rlogind: remote 

login: login new user. 
login name. • ••• 
login name. • ••• 
login new user. • • 
login, read, readonly, set, shift, times, trap,/ 
login reconls. 
login server. • • • • • • • 
login: sign on. • • • • • • 

tn3270: full-screen remote login lo mM VM/CMS. • • 
last: indicate last logins c:L users and teletypes. 

logout: end session. • • • • 
setjmp, longjmp: non-local goto. • • 

find references in a bibliography. indxbib, 
apopos: locate commands by keyword 

finger: user information 
break: exit while/foreach 

continue: cycle in 
end: terminate 

foreach: 
lo: aoftware 

library. 
mklost+found: make a 

look: find lines in a sorted list • • • • • . 
lootbib: build inverted index for a bibliography, 
lootup. 
lookup program. 
loop. • ••••• 
loop. 
loop. • ••••••••• 
loop over list of names. • • 
loopback network intelfac:e. 
tonier: find ordering relation for an object 
lost+found directory for fsck. • • 
Ip: line printer. • • • • • • • • • • 
lpc: line printer control program. 
lpd: line printer daemon. • • • • • • 
lpq: spool queue examination program. 
lpr: off line print • • • • • • • • • • • • • • 

queue. lprm: remove jobs from the line printer spooling 
lptest: generate lineprinter ripple pattern. 
Is: list contents of directory. 
lseet: move read/write pointer. 

bit: and, or, xor, not, rshift, lshift bitwise functions. 
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csh(l) 
users( I) 
listen(2) 
listen(2) 
vgrind(l) 
liszt(l) 
refer(l) 
ln(l) 
index(3F) 
lo(4) 
loc(3F) 
ctime(3) 
whidt(I) 
apropos(l) 
whereis(l) 
end(3) 
ftock(2) 
lock(l) 
plock(2) 
lockf(2) 
lockf(2) 
dmesg(8) 
logger(l) 
1yslog(3) 
wlog(lC) 
lgamma(3M) 
implog(8C) 
exp(3M) 
1yslog(8) 
syslogd(8) 
exp(3M) 
exp(3M) 
exp(3M) 
ieee(3M) 
rwho(lC) 
logger( I) 
implogd(8C) 
flush(3F) 
fseek(3F) 
getc(3F) 
putc(3F) 
rlogin(lC) 
ac(8) 
csh(l) 
getlog(3F) 
getlogin(3) 
csh(l) 
sh(l) 
utmp(S) 
rlogind(8C) 
login(l) 
tn3270(1) 
last(l) 
csh(l) 
setjmp(3) 
look(l) 
lookbib(l) 
apropos(l) 
finger(l) 
csh(l) 
csh(l) 
csh(I) 
csh(l) 
lo(4) 
lonler(l) 
mtlost+found(8) 
lp(4) 
lpc(8) 
lpd(8) 
lpq(l) 
lpr(l) 
lpnn(l) 
lptest(l) 
ls(l) 
lseek(2) 
bit(3F) 
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stat, 
stat, 

time. ctime. 

bk: line discipline for 
ruptime: show host status of local 

rwho: who's logged in on local 
m4: 

alias: shell 
toupper. tolower. toascii: character duaification 

ms: text formatting 
me: 

man: 
msqn, mcmp. move. min. omin, fmin, m Jn, mout/ 

tcopy: copy a 
mt: 

.mtio:UNIX 
tm: TM-llfl'E-10 

ts: TS-11 
nnt:remote 

mail: send and receive 
encode/decode a binary file for transmission via 

"xsend, xget, enroll": aecret 
sendbug: 
mailaddr: 

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

biff: be notified if 
from: who is my 

sendmail: send 
R msgs: system messages and junk 

rmail: handle remote 

mem. kmem. vmem: 
make: 

ar: archive and library 
intro: introduction to system 

vwidth: 
mkdir: 
mkdir: 

link: 
link: 

mklost+found: 
mknod: 

mktemp: 
logger: 

In: 

symlink: 
makedev: 

highpri: 
normalpri: 

script: 

allocator. 
the manual. 

shift: 
qu<U: 

getenv, setenv, UDBetenv: 
tp: 

route: manually 
uuq: examine or 

mt: magnetic tape 
inet lnaof, inet netof: Internet address 

finite. logb, sciib: copysig0. remainder. exponent 
frexp, ldexp. modf: split into 

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

man: macros to typeset 
whereis: locate source, binary, and or 

lstat, f stat: get file status. • • • • • • • • 
lstat, fstat: get file status. • • • • • • • • 
L.sys: UUCP remote host description file. 
ltime, gmtime: relUl'll system time. • • • • 
lxlef: lisp Cl'OIS reference program. • • • • 
m4: macro processor. • • • • • • • • • 
machine-machine communication (obsolete). 
machines. 
machines. ••••••••••• 
IDICIO processor. • • • • • • ' • • • • 
IDICIOS. • • • • • • • • • • • • 
1D1C10S. /isprint, iagrapi, iscntrl, isascii, 
macros. • ••••••••••• 
macros for formatting papers. • • • • • • 
IDICIOS to typeset manual. • • • • • 
madd, msub, mull, mdiv, pow, gcd, inven, rpow, 
mag tape. • •••••••••• 
magnetic tape manipulating program. 
magtape interface. • • • • • • • • • • 
magtape interface. 
magtape interface. 
magtape protocel module. 
mail. • ••••••• 
mail. uuencode, uudecode: 
mail. • ••••••• 
mail a system bug report to 4bsd-bugs. 
mail addressing description. 
mail aliases file. • • • • • • 
mail among users. • • • • • 
mail arrives and who it is from. 
mailfrom?. • ••••• 
mail over the internet • • • 
mail program. • • • • • • • • • 
mail received via wcp. 
mail: send and receive mail. 
mailaddr: mail addressing description. 
main lllelllOry. • • • • • • • • • • 
maintain program groups. • • • • • • • 
maintainer. • • • • • • • • • • • • 
maintenance and operation commands. 
make troff width table for a font 
make a directory. • • • • • • 
make a directory file. • • • • • • 
make a bani link to a file. 
make a link to an existing file. 
make a lost+ found directory for fsck. 
make a special file. • • • • • 
make a unique filename. • • • 
make entries in the system log. 
makelinks. • ••• · •••• 
make: maintain program grwps. 
make symbolic link to a file. 
make system special files. • • • • • • 
make the cmrent process a high priority process. 
make the cunent process a normal priority process. 
make typescript of terminal session. 
makedev: make system special files. • • • 
makekey: generate encryption key. • • • • • • • 
malloc, free, falloc: meroory allocator. • • • • • 
malloc, free, realloc, calloc, alloca: memory 
man: find manual information by bywords; print out 
man: macros to typeaet manual. • • 
manipulate argument list 
manipulate disk quotas. • • • • • • 
manipulate environmental variables. 
manipulate tape ardtive. • • 
manipulate the routing tables. • • • 
manipulate the wcp queue. • • • • 
manipulating program. • • • • • • • • 
manipulation routines. /inet_ntoa, inet_makeaddr. 
manipulations. copysign, drem, 
mantissa and exponent • • • • • 
manual. • •••• 
manual. man: ••• 
manual. • •••• 
manual for program. 

stat(2) 
stat(3F) 
Lsys(S) 
time(3F) 
lxref(l) 
m4(1) 
bk(4) 
ruptime(l C) 
rwbo(lq 
m4(1) 
csb(l) 
ctype(3) 
ms(7) 
me(7) 
man(7) 
mp(3X) 
tcopy(l) 
mt(l) 
mtio(4) 
tm(4) 
ts(4) 
nnl(8C) 
mail(l) 
wencode(l C) 
xsend(l) 
sendbug(l) 
mailaddr(7) 
newaliases( 1) 
binmail(l) 
biff(l) 
from(l) 
sendmai1(8) 
msgs(l) 
nnail(l) 
mail(l) 
mailaddr(7) 
mem(4) 
make(l) 
ar(l) 
intro(8) 
vwidth(l) 
mkdir(l) 
mkdir(2) 
link(2) 
link(3F) 
mklost+f ound(8) 
mknod{2) 
mktemp(3) 
logger(l) 
ln(l) 
make(l) 
symlinlc(2) 
makedev(8) 
highpri(2) 
nonnalpri(2) 
script(l) 
makedev(8) 
makekey(8) 
malloc(3F) 
malloc(3) 
man(l) 
man(7) 
csb(l) 
quota(2) 
getenv(3) 
tp(l) 
route(8C) 
wq(lC) 
mt(l) 
inet(3N) 
ieee(3M) 
frexp(3) 
catman(8) 
man(l) 
man(7) 
whereis(l) 
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manual. man: find manual information by keywords; print out the • • • 
route: manually manipulate the routing tables. • • • • • • • • 

mM 3270 keys. map3270: database for mapping ascii keystrokes into 
map3270: databue for mapping ascli keystrokes into mM 3270 keys. • • • • • 

mmap, nunmap: maps or unmaps pages. 
umask: chase or display file creation mast. • • • • • • 

lipetmuk: set cmrent lipal mask. • • • • • • • 
umask: set file creation mode mask. • • • • • • • • • 

mkstr: create an error messase file by massaging C llOUl'Ce. • • • • • • • • • 

functions. math: introduction to mathematical library 
intro: introduction to mathematical libl'l!y functions. • • • • • 
math: introduction to mathematical libl'l!y functions. • • • • • 

eqn, neqn, chec:teq: typeaet mathematics. • • • • • • • • • • • • 
getrlimit, letrlimit: control muinn1m syllelll reaoun:e coumnption. 

vlimit: control muinn•m system reaoun:e CODIUIDption. 
ex: Excelan 10 Mb/1 Ethernet OODtroller. • •••••• 
ii: lntedan 10 Mb/1 Ethernet controller. • •••••• 

nw: lntep-ated Solutions, Inc., 10 Mb/1 Edlemet contJOller. • • • • • • • 
u: MC68000IMC6801G'MC68020 auembler. 

/Jmub, mult, mdiv, pow, gcd, invert, rpow, maqrt, mcmp, move, min, omin, fmin. m_in, mout, omout,/ 
min, omin, fmin, m_in, mout,/ madd, IDIUb, mult, mdiv, pow, gccl, invert, rpow, maqrt, mcmp, move, 

me: mac::r01 for formauiag papen. • 
bed: convert to antique JDedia. • • • • • • • • • • • • 

mean, tm.n. vmem: main memory. 
ldllpg: terminate all memben d. proceu group. 
g!OOps: show g!OOp memberships. 

mem, tmem, vmem: main memory. • • • • • 
malloc, free, realloc, calloc, alloca: memory allocator. 

malloc, free, falloc: memory allocator. 
valloc: aligned memory allocator. 
valloc: aligned memory allOCllor. 

vfort: spawn new process in a virtual memory efficient way. 
CON: format of memory image file. 

vmstat: Nport virtual memory mtillica. 
sail: multi-user wooden ships and iron men. • • • • • • • 

sort: ICll't or merge files. • • • • 
pmerge: pascal file merger. • • • • • 

vacation: return •'I am on vacation'' 
mkstr: create an error 

recv, recvfrom, recvmsg: Nceive a 
send, sendto, sendmsg: send a 

error. analyze and disperse compiler error 
meag:permitordeny 

perror, sys_ enlist, sys _neir. system error 
perror, gerror, iermo: get system error 

psignal, sys_ siglist: system signal 
1yslog: log systems 

syslogd: log systems 
R msgs: system 

dmesg: collect system diagnostic 
mille: play 

invert, rpow, msqrt, mcmp, move, min, omin, fmin. 
/mdiv, pow, gcd, invert, rpow, maqrt, mcmp, move, 

intro: introduction to 
pages. 

miscellaneous: 

meag: permit or deny messages. • • • • • 
message. • •••••••• 
message file by mauaging C IOUJU. 

measage from a IOCket. 
message from a IOCket. 
messages. 
messages. 
messages. 
messages. 
messages. 
messages. 
messages. 
messages and junk mail program. 
messages to form error log. • • • • 
Mille BCIUl1les. • • • • • • • • 
mille: play Mille BCIUl1les. 
m _in, mout, omout, fmout, m_ out, Id.iv, itom:/ /gcd, 
min. omin, fmin, m in, mout, omout, fmout, m out,/ 
miscellaneoua library functions. • • • • • ~ • • 
miscellaneous: miscellaneous useful information 
miscellaneoul uaeful information pases. 
mkdir: mate • diJec:lory. • • • • • • 
mkdir: mate a directory file. • • • • • • 
mtfs: CODSllUcl a file system. • • • • 
mkhOllls: generate bubed host table. 
mtlost+found: mate a lost+ found cfuectory for fact. 
mtnod: build special file. • • • • • • • • 
mtnod: mate a special file. • • • • • • • • • • 
mtpauwd: genente hashed password table. 
mkproto: constJUct • prototype file system. 

IOUl'Ce. mkstr: create an error message file by massaging C 

chmod:cbange 
getty: set terminal 

umask: set file creation 
chmod:cbange 
chmod:change 

fNXp, ldexp, 

INTEGRATED SOLUTIONS 4.3 BSD 

mlclemp: make a unique filename. 
mmap, munmap: maps or unmaps pages. 
mode. 
mode. 
modeJDask. ••••••••••• 
mode of a file. • • • • • • • • • • 
mode of file. • • • • • • • • • • 
modf: split into mantissa and exponent. 

-xxxix-

rermiaea 1naex 

IDID(l) 
rwte(8C) 
map3270(5) 
1Dap3270(5) 
mmap(2) 
c:sh(l) 
ligsetmask(2) 
umask(2) 
mkstr(l) 
math(3M) 
intro(3M) 
math(3M) 
eqn(l) 
getrlimit(2) 
vlimit(3C) 
ex(4) 
il(4) 
nw(4i) 
u(l) 
mp(3X) 
mp(3X) 
me(7) 
bcd(6) 
mem(4) 
tillpg(8) 
groups(l) 
mem(4) 
malloc(3) 
malloc(3F) 
valloc(3) 
valloc(3C) 
vfort(2) 
CON(5) 
vmstat(l) 
aail(6) 
ICll't(l) 
pmerge(l) 
mesg(l) 
vacation(l) 
mkstr(l) 
recv(2) 
send(2) 
error(l) 
mesg(l) 
penor(3) 
penor(3F) 
psignal(3) 
syslog(S) 
syslogd(S) 
msgs(l) 
dmesg(8) 
mille(6) 
mille(6) 
mp(3X) 
mp(3X) 
intro(3X) 
intro(7) 
intro(7) 
mkdir(l) 
mtdir(2) 
mkfs(8) 
mlchosts(S) 
mklost+found(8) 
mtnod(8) 
mknod(2) 
mtpasswd(8) 
mkproto(S) 
mkstr(l) 
mklemp(3) 
mmap(2) 
dunod(l) 
getty(S) 
umask(2) 
dlmod(3F) 
dlmod(2) 
frexp(3) 
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touch: update date last 
rmt: remote magtape protocol 

what: show what versions of object 
monitor, monstartup, 

profile. 

monop: 
monitor, 

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

mount: 

/etclmtab: 
Jrpow, msqrt, mcmp, move, min, omin, fmin, m_in, 
/move, min, omin, fmin, m in, mout, omout, fm<ut, 

plot: openpl, erale, label, line, circle, arc, 
lmult, mdiv, pow, gcd, invert, rpow, msqrt, mcmp, 

Rmv: 
lseet: 

ht: RK6-l l/RK06 and RK07 
rt: RK6-l l/RK06 and RK07 

IDOdified rL a file. • • • • • • • • • • 
lllOdule. • • • • •••• 
modules were used to canstn:&ct a file. 
moncantrol: prepare execution profile. • • • • • • 
monitor, monstartup, moncontrol: prepare exemtioo 
monop: Monopoly game. • • • • • • • • • • 
Monopoly game. • • • • • • • • • • • • • • 
monstartup, moncontrol: prepare execution profile. 
more, page: file perusal filter for crt viewing. 
IDCJtioo. • • • • • • • • • • • 
mount and dismount fileaystema. 
mount file system. • • • • • • • • • • • 
moont: mount file l)'ltem. • • 
mount, umount: mount and dismount filesystems. 
mounted file system table. • • • • • • • • • 
mcut, omout, fmoul, m_out, llliv, itom: multiple/ 
m _out, ldiv, itom: multiple piecision integer/ 
move, cont, point, linemod, apace, clolepl:/ 
move, min, omin, fmin, m in, mout, omout, fmout,I 
move or rename files. • -: 
move read/write pointer. • • 
moving heat dist. 
moving h.t dist. 
ms: text formatting macros. 
met: retrieve ASCD to mM 3270 keyboard map. 

R mags: system messages and junk mail program. 
madd, msub, mull, mdiv, pow, gcd, invert, rpow, IDIQrl, mcmp, move, min, omin, fmin, m_in, mout,I 

mcmp, move, min, omin, fmin, m_in, mout,I madd, mmb, mult, mdiv, pow, gcd, invert, rpow, msqrt, 

move, min, omin, fmin, m in, mout,I madd, msub, 
- hunt: a 

fmin, m in, mout, omout, fmout, m out, sdiv, itom: 
- dh: DH-11/DM-ll eommunications 

di: DL-11 communications 
dz: DZ-11 communications 

aelect: synchronous 1/0 
fsplit: split a 

hunt: a multi-player 
sail: 

switch: 
mmap, 

R 
from: who is 

getdiskbyname: get dist description by its 
getdiskbyname: get disk description by its 

getlog: get user's login 
getlogin: get login 

getsockname: get socket 
pwd: working directory 

tty: get terminal 
hosts: host 

networks: network. 
protocols: protocol 

services: service 
whois: DARPA Internet user 

getpw: get 
nlist: get entries from 

nm: print 
symorder: rearrange 
rename: change the 

ttyname, isatty, ttyslot: find 
ttynam, isatty: find 

getpeemame: get 
domainname: set or display 

gethostname, sethostname: get/set 
hostnm: get 

bostname: set or print 
named: Internet domain 
named: Internet domain 

bind: bind a 

mt: magnetic tape manipulating p-ogram. 
mtio: UNIX magtape intelface. • • • • • • • • 
mull, mdiv, pow, gcd, invert, rpow, msqrt, mcmp, 
multi-player nulti-terminal game. • • • • • • • 
multiple precision integer arithmetic. /min, omin, 
multiplexer. • 
multiplexer. • • • • • • • • • • • • • • • • 
multiplexer. • • • • • • • • • • • • • 
multiplexing. • • • • • • • • • • • • • • • • • • 
multi-routine Fortran file into individual files. 
multi-terminal game. • • • • • • • • • 
multi-user wooden ships and iron men. 
multi-way command branch. 
munmap: maps or unmaps pages. 
mv: move or rename files. 
my mail from?. 
name. 
name. 
name. 
name. 
name. 
name. 
name. 
name data base. 
name data base. • • • • • 
name data base. 
name data base. 
name directory service. 
name from uid. 
name list. • • 
name list. • •••• 
namelist. • •••• 
name d a file. • • 
name d I terminal. 
name d I terminal port. 
named c:amected peer. 
name rL ament domain system. 
name d ament host. 
name rL ament host 
name rL ament host system. 
name server. • • • • • • 
name server. • • • • • • 
name to 110Ctet. • • • • • 
named: Internet domain name server. 
named: Internet domain name server. 

foreac:h: loop over list of names. • • • • • • • • 
tenn: conventional names for terminals. 

ncheck: generate names from i-numbers. 

touch(l) 
rmt(8q 
wbat(l) 
monitor(3) 
monitor(3) 
monop(6) 
monop(6) 
monitor(3) 
more(l) 
cunes(3X) 
mount(8) 
mount(2) 
mount(2) 
mounl(8) 
mtab(S) 
mp(3X) 
mp(3X) 
plot(3X) 
mp(3X) 
mv(l) 
lseek(2) 
bk(4) 
rt(4) 
ms(7) 
mset(l) 
msgs(l) 
mp(3X) 
mp(3X) 
mt(l) 
mtio(4) 
mp(3X) 
hunt(6) 
mp(3X) 
dh(4) 
dl(4) 
dz(4) 
select(2) 
fsplit(l) 
hunt(6) 
sai1(6) 
csh(l) 
mmap(2) 
mv(l) 
from(l) 
getdisk(3X) 
getdiskbyname(3) 
getlog(3f) 
getlogin(3) 
getsockname(2) 
pwd(l) 
tty(l) 
hosts(5) 
networks(5) 
protocol s(5) 
aervices(5) 
whois(l) 
getpw(3q 
nlist(3) 
nm(l) 
symorder( 1) 
rename(2) 
ttyname(3) 
ttynam(3f) 
getpeemame(2) 
domainname( 1) 
gethostname(2) 
bostnm(3f) 
hostname(l) 
named(8) 
named( Sq 
bind(2) 
named(8) 
named( Sq 
csh(l) 
termm 
ncheck(8) 
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uuname: list 

eqn, 

rdump: file system dump across the 
nestore: restore a file system dump across the 
ntohl, ntdls: convert values between host and 

getnetbyname, aetnetent, endnetent: get 
gethOltellt, lethostent, endhostent: get 

ping: send ICMP ECHO _REQUEST .. cktta to 
lo: software loopback 

ifconfig: configure 
alattach: attach aerial lines as 

intro- introduction to 
networks: 

routed: 
netstat: lhow 

networking: introduction to 

creat: create a 
open a file for JUding or writing. or create a 

newt's: CODllrUct a 
fort: create a 
vfort: spawn 

login: login 
adduser: procedwe for adding 

aliases file. 

clbminit, fetch, store, delete, firsttey, 
gettable: get 

btable: convert 
vgrind:grind 
( s h only). 

names rL UUCP hosts. • • • • • • 
DCbect: generate names from i-numbers. 
neqn, cbecteq: typeset mathematics. 
netstat: show network status. 
network. •••••••••••• 
network. ••••••••••• 
network byte order. btonl, ht<Jlls, 
network entry. getnetent, getnetbyaddr, 
network host entry. gethold>yname, gethostbyaddr, 
network hosts. • • • • • • 
network interface. 
network interface parameters. 
network interfaces. • • • 
network h'brary functions. 
network name data base. 
network routing daemon. 
network lta1Ua. 
networking facilities. • • 
networking: introduction to networking facilities. 
networks: network name data base. 
new file. 
new file. open: • • • • • • • • 
new file system. • • • • • • • • 
newprocea. ••••••••• 
new process in a virtual memory efficient way. • • • • • 
newuser. • ••••••••••••• 
newusers. • •••••••••••• 
newaliasea: rebuild the data base for the mail 
newt's: conmuct a new file system. 
nexttey: data bue aubmitines. 
NIC format host tables from a host 
NIC atandud format host tables. • • 
nice listings of programs. 
nice, nohup: nm a command at low priority 
nice: nm low priority process. • 
nice: let pogram priority. ;. • • • • • • 
nlist: get entries from name list. • • • • • 
nm: print nanie list. • • • • • • • • • • 

only). nice, nobup: nm a command at low priority ( s h 

setjmp, longjmp: 
nonnalpri: make the current process a 

priority process. 
bit: and, or, xor, 

notify: request immediate 
biff: be 

nobup: nm command immune to hangups. • 
non-local goto. • • • • • • • • • • • 
normal priority process. • • • • • • • • 
normalpri: make the current process a normal • • • • • 
not, rshift, lahift bitwise functions. • • • • 
notification. • • • • • • • • • • • • • 
notified if mail arrives and who it is from. 
notify: request immediate notification. 

soelim: eliminate .so's from nroff input. • • • • • • • • • • 
tbl: format tables for nroff or troff. • • • • • • • • • 

colcrt: filter nroff outpit for CRT previewing. 
nroff: text formatting. • • • • • • 

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

vlp: Format Lisp programs to be printed with nroff, vtJoff, or troff. • • • • • • 
checknr: check nroff/troff files. • • • • • • • • • • • 

XNSl'OUled: NS Routing Information Pnxocol daemon. • • • 
routines. DI addr, ns ntoa: Xerox NS(tm) address conversion 
ns addr, DI-ntoa: Xerox NS(tm) address conversion rwtines. 

ns addr, ns Dloa: Xerox NSctm) addras conversion routines. • • • • • • 
network byte order. htonl, htons, ntdll, ntohs: convert values between host and 

order. htonl, htons, Dlobl, ntdls: convert values between host and network byte 

phones: remote host phone 
arithmetic: provide drill in 

rand,srand:random 
random, drandm, irandm: better random 

random, srandom, initstate, aetstate: betler random 
L-dialcodes: UUCP phone 

atof, atoi, atol: convert ASCII to 
intro: introduction to system calls and error 

number: convert Arabic 
idate, itime: return date or time in 

controller. 

null: data sink. • • • • • • • • • • • • 
number: convert Arabic numerals to English. 
number data base. 
number facts. • • • • • • • • • • • • 
number generator. • • • • • • • • • • 
DUJDber generator. • • • • • • • • • • • • 
mamber generator; routines for changing generators. 
number index file. • • • • • • 
numbers. • •••• 
numbers. • •••••••••••••••• 
numerals to English. • • • • • • • • • • • 
numerical form. • • • • • • • • • • • • • • 
nw: lntegnted Solutions, Inc., 10 Mb/s Ethernet 
nwstat- report Ethernet Packet Transmission 

PermuJed Index 

wname(lC) 
DCbect(8) 
eqn(l) 
netstat(l) 
rdump(8C) 
rrestore(8C) 
byteorder(3N) 
getnetent(3N) 
gethostbyname(3N) 
ping(8) 
lo(4) 
ifconfig(8C) 
alattach(8C) 
intro(3N) 
networks(S) 
routed( SC) 
netstat(l) 
intro(4N) 
intro(4N) 
networts(S) 
aut(2) 
open(2) 
newfs(8) 
fork(2) 
vfork(2) 
csh(l) 
adduser(8) 
newaliases( 1) 
newfs(8) 
clbm(3X) 
gettable(8C) 
htable(8) 
vgriod(l) 
nice(l) 
csh(l) 
nice(3C) 
nlist(3) 
om(l) 
nice(l) 
csh(l) 
aetjmp(3) 
normalpri(2) 
normalpri(2) 
bit(3F) 
csh(l) 
biff(l) 
csh(l) 
soelim(I) 
tbl(l) 
colcrt(l) 
nroff(l) 
troff(l) 
deroff(I) 
vlp(l) 
checkor(l) 
XNSrouted(8C) 
ns(3N) 
ns(3N) 
ns(3N) 
byteorder(3N) 
byteorder(3N) 
null(4) 
number(6) 
phones(S) 
arithmetic(6) 
rand(3C) 
random(3F) 
random(3) 
L-clialcodes(5) 
atof(3) 
intro(2) 
number(6) 
idale(3F) 
nw(4i) 
nwstat(8) Firmware llatUs. 

loc: return the address of an object. • • • • • • • • • • • • • • • • • • ••••• loc(3F) 
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rerrnuu:a ,1 nu.t:A 

long. llhort: ·integer . object convenion. • • • • • • • • • • • 
size: size of an object file. • • • • • • • • • • 

lorder: find ordering relation for an object libruy. • • • • • • • • • • • • 
what: llhow what venions of object modules were used to conltlUcl a file. 

llrings: find the pintable strings in a object, or Olher binary. file. 
index, rindex, lnblnk. ten: tell about character objects. • • • • • • • • • • • • • • 

line discipline for machine-machine communication (obsolete). bk: • • • • • • • • • • • 
od: file dump (octal, decimal, hex, ucii). • • • • • • • 

od: file dump (Odal, decimal, hex, ucii). • • • 
!pow, gc:d, invert, rpow, msqrt, mcmp, move, min, omin, fmin, m in, mout, omout, fmout, m <JUt, sdiv ,/ 

lmlqrt, mcmp. move, min, omin, fmin, m_in. moot, CllDOUt, fmout, m_<JUt, sdiv, itom: multiple-precision/ 
anintr: proceu interrupt& in command scripts. 

ncilup: JUD a command at low piority ( 1 II Clllly). nice, • • • • • • • • • • • • • • • • 
program file including aliases and paths ( c 1 II only). which: locate a • • • • • • • • • • • 

file. open: open a file for reading or writing. or create a new 
f open, freopen, f clopen: open a stream. • • • • • • • • • • • • • • • 

flock: apply or remove an adviaory lock on an open file. • • • • • • • • • • • • • • • • • 
a new file. open: open a file for reading or writing, or create 

closedir: directory operations. opendir, ruddir, telldir, seekdir, rewinddir, 
l)'Slog, openlog, closelog, letlogmask: control system log. 

coot, point, linemod, space, closepl:/ plot: openpl, erue, libel, line, cilcie, arc. move. 
(3X) h'braries.. plot: openpl • al.: t77 library interface to p I o t • • • • • 

savecore: ave a core clump of the operating syatem. • • • • • • • • • • 
tgmon: generate a clump of the operating l)'ltem'a profile buffers. • • • • • • • • • • 

intro: introduction to system maintenance and operation commands. • • • • • • • • • 
tgetstr, tgoto, tputs: terminal independent operation rmtines. tgetent, tgetnum, tgetflag. 

bcopy, bcmp, bzero, ffs: bit and byte string operations. • ••••• ~ •••••• 
t.elldir, seekdir. rewinddir, closeclir: directory operations. opendir, ruddir, • • • • • • 

strcpy. strncpy. strlen, index, rindex.: string operations. lllCat, strncat, stmnp, stmcmp. 
inf nan: signals invalid floating-point operations on a VAX (temporary). • • • • • 

join: relational database operator. • • • • • • • • 
auses: screen functions with "optimal" CW'IOr motion. 

getopt: get option letter from argv. 
stty: set terminal options. • • • • • • • • 

getsockopt. setsockopt: get and set options on sockets. • • • • 
ntohs: convert values between host and network byte order. htonl. btoos, ntohl. 
lastcomm: show last commands executed in reverse order. • • • • • • • • • 

tonier: find ordering relation for an object library. 
bessel functions: of two kinds for integer Olden. • ••••••••••• 

vi: screen oriented (visual) display editor based on ex. 
a.out: assembler and link editor <JUtpuL • • • • • • 

terminate a process after flullhing any pending <JUtpuL exit: 
write, writev: write <JUtpuL • • • • • • 

ecvt, fcvt. gcvt: <JUtput conversion. • • • • • 
pintf, fprintf, spintf: formatted <JUtput conversion. 

fold: fold long lines for finite width <JUtput device. • • • 
colcrt: filter nroff autput for CRT previewing. 

flullh: flush ClUtpUt to I logical unit 
foreach: loop over list of names. 

sendmail: send mail over the internet. • • • • • 
trapov: trap and repair floating point overflow. • ••••••••• 

ex.ec: overlay llhell with specified command. 
dlown: change owner. • • • • • • • • • • • • • 
chown: change owner and group of a file. • • • • • 

quot: summarize file syrlem ownenhip. • • • • • • • • • • • • • 
pac: printerlploUer accaanting information. 

trap: transliterate sequenced packet protocol trace. • • • • · • • • 
nwstat- report Ethernet Packet Transmiuion Firmware sta1us. 

ping: send ICMP ECHO;_ REQUEST packets to network hosts. • • • • • 
more, .-ge: file perusal filter for crt viewing. 

getpagesize: get syrlem page size . 
.-gesize: pint system .-ge size. • • • • • • • • • • • 

miscellaneous: miscellaneous useful information .-ges. • • • • • • • • • • 
mmap, munmap: maps or unmaps pages. • • • • • • • • • • • 

.-gesize: print system page size. 
tt: paginatorforthe Tetlronix 4014. 

swapon: specify additional device for paging and swapping. • • • 
drum: paging device. • • • • • • 

swapon: add a swap device for interleaved paging/swapping. 
socketpair: create a pair of connected sockets. 

me: macros for formatting papen. • • • • • 
ifcoofig: configure network: interface parameters. • • • • • • • 

diskpart: calculate default disk partition sizes. • • • • • • 
pc: Pascal compiler. • • • • • 

pxref: Pascal cross-reference program. 
pmerge: pascal file merger. • • • • • 

long(3F) 
aize(l) 
lorder(I) 
wbat(l) 
lltrings( 1) 
index(3F) 
bk(4) 
od(l) 
od(l) 
mp(3X) 
mp(3X) 
csb(l) 
Dice(l) 
whic:h(l) 
open(2) 
fopen(3S) 
flock(2) 
open(2) 
dinctory(3) 
syslog(3) 
plot(3X) 
plot(3F) 
avecore(8) 
kgmon(8) 
intro(8) 
termcap(3X) 
bstring(3) 
directory{3) 
atring(3) 
infnan(3M) 
join(l) 
aarses(3X) 
getopt(3) 
stty(l) 
getsockopt(2) 
byteorder(3N) 
lastcomm( 1) 
lorder(l) 
bessel(3F) 
vi(l) 
L<JUt(S) 
ex.it(3) 
write(2) 
ecvt(3) 
printf(3S) 
fold(l) 
colcrt(l) 
ftush(3F) 
csh(l) 
sendmail(8) 
trapov(3F) 
c::sh(l) 
diown(8) 
diown(2) 
quot(8) 
pac(8) 
tnp(8C) 
DWstal(8) 
ping(8) 
more(l) 
getpagesize(2) 
pagesize(l) 
intro(7) 
mmap(2) 
pagesize(l) 
tk(l) 
swapon(8) 
drum(4) 
swapon(2) 
socketpair(2) 
me(7) 
ifconfig(8C) 
diskpart(8) 
pc(l) 
pxref(l) 
pmerge(l) 
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cbfn, chsh, passwd: change password file information. 
passwd: password file. • • • • • • 

getpass: mad a password. • • • • • • • • • • • • • 
passwd: password file. • • • • • • • • • • • • 

vipw: edit the password file. • • • • • • • • • • • • 
getpwnam, setpwent, enclpwent, setpwfile: get password file entry. getpwent, getpwuid. 

cbfn, c:hsb, passwd: change password file information. • • • • • • • • • • 
mkpasswd: generate bashed password table. • • • • • • • • • • 

getwd: get current working dinc::tory pathname. • • • • • • • • • • • 
getcwd: get pathname of current working directory. 

USERFILE: UUCP padmame permissions file. 
which: locate a program file including aliases and paths ( c 1 II ooly). • • • • • • • 

R grep , R egtep , fgtep: search a file fora pattern. • • • • • • • • • • • • 
lptest: generate lineprinter ripple pattern. • • • • • • • • • • • • • • • • • • 

awk: pattern ICanlling and processing language. 
pause: stop UDlil signal. • • • • • • • • • • • 
pc: Pucal compiler. • • • • • • 

popen, pclose: initiate 110 to/from a process. • • • 
getpeel'D8llle: get nune of connected peer. • • • • • • • • • • • • • • • • 

exit: terminate a process after flushing any pending outplt • • • • • • • • • • • 
automatically. admin: perform routine system administration tasks 

Lcmcls: UUCP rem«e command permiuion1 file. • • • • • 
USERFILE: UUCP pathname permiaiOlll file. • • • • • • • • • • • 

meag: permit or deny meuages. 
ptx: permuted index. • • • • • • 

limit: alter per-proceu resoun::e limitations. 
penor, gerror, iermo: get system enor messages. 

messages. penor, sys_ eniilt, sys_ nerr: system error 
llicky: penistent text and append-only directories. 

more, page: file perusal filter for crt viewing. • • • • • • 
phones: remote host phone number data base. • • • • • • • • 
L-dialcodes: UUCP phone number index file. • • • • • • • • 

phones: remote host phone number data base. 
tc: pho&oypesetter simulator. • • • • • • • 

addresses. phys: allows a process to access physical 
phys: allows a process to access piysical addresses. • • • • • • • • • • 

hosts. ping: send ICMP ECHO _REQUEST packets to network 
pipe: create an interprocess communication channel. 

tee: pipe fitting. • • . • • • 
bg: place job in background. • • 

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

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

plock: lock the cunent process in core. 
plot: gnphica filters. • • • • • • • 
plot: gnpbica interface. • • • • • • 

move, cont, point, linemod, space, closepl:I plot: openpl, erase, label, line, circle, an:, 
p I o t (3X) libraries.. plot: openpl et al.: m library interface to 

pmerge: pascal file merger. • • • • • • • 
trpfpe, f pecnt: trap and repair floating point faults. • • • • • • • • • • • • • 

/erase, label, line, circle, an:, move, cont, point, linemod, apace, closepl: gnpiics interface. 
trapov: trap and repair floating point overflow. 

lseek: move read/write pointer. • • • • • • • • • 
uupoll: poll a rem«e UUCP site. 

popd: pop shell direclory stack. 
popd: pop shell directory stack. 
popen, pclose: initiate 110 to/from a process. 

ttynam, isatty: find name of a terminal port. • • • • • • • • • • • • • • • • 
exp, expml, log, loglO, loglp, pow: exponential, logarithm, power. 

omin, fmin, m in, mout,/ madd, msub, mult, mdiv, pow, gcd, invert, rpow, msqrt, mcmp, move, min, 
log, loglO-;-loglp, pow: exponential, logarithm, power. exp, expml, • • • • • • • • • • • • 

pr: print file. • • • • • • • • • • • • • • • 
mout, omout, fmout, m_out, sdiv, itom: multiple precision integer arithmetic. /omin, fmin, m_in, 

monitor, monstartup, moncontrol: prepare execution profile. 
colcrt: filter nroff output for CRT previewing. • • • • • • • 
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types: primitive system data types. 
cat: catenate and print. • • • • • • • • • 

lpr: off line print. • • • • • • • • • • • • 
fortune: print a random, hopefully interesting, adage. • • • • • • 

date: print and set the date. • • • • • 
cal: print calendar. • • • • • • • • • 

hasbstat: print command hashing atatistics. 
jobs: print current job list. 

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

- xliii -

passwd(l) 
passwd(S) 
getpass(3) 
passwd(S) 
vipw(8) 
getpwent(3) 
passwd(l) 
mkpasswd(8) 
getwd(3) 
getcwd(3F) 
USERFILE(S) 
which(l) 
grep(l) 
lptest(l) 
awk(l) 
pause(3C) 
pc(l) 
popen(3) 
getpeemame(2) 
exit(3) 
admin(8) 
Lcmds(S) 
USERFILE(S) 
mesg(l) 
ptx(l) 
csh(l) 
penor(3F) 
perror(3) 
sticky(8) 
more(l) 
fitones(S) 
1Alialcodes(5) 
piones(S) 
tc(l) 
piys(3C) 
piys(3C) 
ping(8) 
pipe(2) 
tee(l) 
csh(l) 
fish(6) 
mille(6) 
boggle(6) 
worm(6) 
plock(2) 
plot(IG) 
plot(S) 
plot(3X) 
plot(3F) 
pmerge(l) 
trpfpe(3F) 
plot(3X) 
trapov(3F) 
lseek(2) 
uupoll(8C) 
csh(l) 
csh(l) 
popen(3) 
ttynam(3F) 
exp(3M) 
mp(3X) 
exp(3M) 
pr(l) 
mp(3X) 
mooitor(3) 
colcrt( I) 
types(S) 
cat(l) 
lpr(l) 
fortune(6) 
date( I) 
cal(l) 
csh(l) 
csh(l) 
whoami(l) 
pr(l) 
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fpr: print Fortran file. • • • • • • • • • 
history: print history event list. • • • • • 

hostid: set or print identi1ier m current host system. 
banner: print large banner on printer. 

nm: print naine list. • • • • • • • • 
hostname: set or print naine of current host system 

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

pstat: print system facts. 
pagesize: print system page size. 

yes: print text repeatedly. • • 
atq: print the queue of jobs waiting to be run. 

diction, explain: print wordy sentences; theawus for diction. 
file. strings: find the printable strings in a object, or other binary, 

printcap: printer capability data base. 
vlp: Format Lisp programs to be printed with nroff, vtroff, or troff. 

printenv: print cut the environment. 
banner: print large banner on printer. • • • • • • • • • 

Ip: line printer. • • • • • • • • • 
printcap: printer capability data base. 
lpc: line printer control program. • • 
lpd: line printer daemon. • • • • • 

lprm: remove jobs from the line printer spooling queue. • • • • • 
pac: prilllerlpl<mer accounting information. 

convenion. printf, fprintf, sprintf: f onnattecl outpit 
setpriority: get/set program scheduling priority. getpriority, 

nice: set program priority. • • • • • • • • 
nice, nohup: run a command at low priority ( 1 II only). 

renice: alter priority of running processes. 
nice: run low priority process. • • • • • 

highpri: make the current process a high priority process. • • • • • 
normalpri: make the current process a normal priority process. • • • • • 

adduser: procedure for adding new users. 
reboot: UNIX bottstrapping procedures. • • • • • 

nice: run low priority process. 
stop: halt a job or process. 

exit: terminate a process. 
fort: create a new process. 

fort: create a copy of this process. 
higbpri: make the cUJTent process a high priority process. 

implogd: IMP logger process. 
kill: send signal to a process. 

till: send a signal to a process. 
make the cunent process a normal priority process. normalpri: 

popen, pclose: initiate 110 to/from a process. • • • • • 
punloct: unlock the current process. 

wait: await completion of process. • • • • 
highpri: make the cunent process a high priority process. 

normalpri: make the cunent process a normal priority process. • • 
exit: terminate a process after flushing any pending outpit. 

init: process control initialization. 
getpgrp: get process group. 

tillpg: send signal to a process group. 
killpg: terminate all members of a process group. • • • • 

setpgrp: set process group. • • • 
getpid: get process id 

getpid, getppid: get process identifiellion. 
vfork: spawn new process in a virtual memory efficient way. 

plock: lock the cunent process in core. • • • • • • • • • 
onintr: process interrupts in command scripts. 

ps: process status. • • • • • • • • • 
times: get process times. • • • • • • • • • • 

phys: lllows a process to access physical addresses. 
wait, wait3: wait for process to terminate. • • • • • • 

wait: wait for a process to terminate. 
pt.race: process trace. 

kill: terminate a process with extreme prejudice. 
exit: terminate process with llatuS. 

till: till jobs and processes. • . • • • • 
gcore: get core images of running processes. 

renice: alter priority of running processes. 
wait: wait for backgrwnd processes to complete. 
awk: pattern scanning and processing language. 

cp: Intelligent Communications Processor. 
halt: stop the processor. 

m4: macro processor. 

fpr(l) 
csh(l) 
boltid(l) 
banner(6) 
nm(l) 
hosblame(l) 
printenv(l) 
man(l) 
pstat(8) 
pagesize(l) 
yes(l) 
atq(l) 
diction(l) 
llrings(l) 
printcap(S) 
vlp(l) 
printenv(l) 
banner(6) 
lp(4) 
printcap(S) 
lpc(8) 
lpd(8) 
lprm(l) 
pac(8) 
printf(3S) 
getpriority(2) 
nice(3C) 
nice(l) 
renice(8) 
csh(l) 
higbpri(2) 
normalpri(2) 
adduser(8) 
reboot(8) 
csh(l) 
csh(l) 
exit(2) 
fort(2) 
fort(3F) 
highpri(2) 
implogd(SC) 
ki11(2) 
ti11(3F) 
normalpri(2) 
popen(3) 
pinlock.(2) 
wail(l) 
higbpri(2) 
normalpri(2) 
exit(3) 
init(8) 
getpgrp(2) 
killpg(2) 
tillpg(8) 
setpgrp(2) 
getpid(3F) 
getpid(2) 
vfork(2) 
plock(2) 
csh(l) 
ps(l) 
limes(3C) 
phys(3C) 
wait(2) 
wait(3F) 
ptrace(2) 
till(l) 
e.xit(3F) 
csh(l) 
gcore(l) 
renice(8) 
csh(l) 
awk(l) 
cp(4i) 
halt(8) 
m4(1) 
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reboot: reboot system or halt proceuor. • • • • • • • 
prof: display profile data. 
profil: execution time profile. 

monitor, monstartup, moncontrol: prepare execution profile. • • • 
profil: execution time profile. • • • 

tgmon: generate a dump of the operating system's profile buffen. 
gprof: display call graph profile data. 

prof: display profile data. 
drtest: standalone disk test program. 

end, etext, edata: last locations in program. 
finger: user infonnation lookup program. 

ftp: ARP ANET file transfer program. 
liszt: compile a Franz Lisp program. 

lpc: line printer control program. 
lpq: spool queue examination program. 

lxref: lisp crou reference program. 
R msgs: system messages and junk mail program. 

mt: magnetic tape manipulating program. 
pxref: Pucal crosa-reference program. 
!dist: remote file distn'butioo program. 

tftp: trivial file transfer program. 
timedc: timed control program. 

units: coavenion program. 
whereis: locate BOUR:e, binary, and or manual for program. • • 

cb: C program beautifier. • • • 
only). which: locate a program file including aliases and paths ( c s h 

make: maintain program groups. • • • • • 
Dice: let program priority. • • • • • 

getpriority, setpriority: gel/let program tcheduling priority. 
indent: indent and format C program IOUl'Ce. 

usert: program verification. 
usert: program verification. 

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

llrUct: stnJdUre Fortran programs. 
vgrind: grind Dice listings of programs. 

troff. vlp: Fonnat Lisp programs to be printed with nroff, vtroff, or 
xstr: extract strings from C programs to implement sbaRcl strings. 

arp: Address Resolution Protocol. 
ip: Internet Protocol. • • • 

tcp: Internet Transmission Control Protocol. • • • • • • • • • • • • • • 
telnet: user interface to the TELNET protocol. • • • • • • • • • • • • • 
XNSrouted: NS Routing Jnf ormatioo Protocol daemon. • • • • • • • • • 

getprotobyname, setprotoent, endprotoent: get protocol entry. getprotoent, getprotobynumber, 
inet: Internet protocol family. 

rmt: remote magtape protocol module. • • • • 
protocols: protocol name data base. 

ftpd: DARPA Internet File Transfer Protocol server. 
telnetd: DARPA TELNET protocol server. 

tftpd: DARPA Trivial File Transfer Protocol server. 
trpt: transliterate protocol trace. • 

trsp: transliterate sequenced packet protocol trace. • • • 

mkproto: construct a 
loclcf: 

arithmetic: 
false, we: 
true, false: 

protocols: protocol name data base. 
prototype file system. • • • • • • 
provide advisory record locking on files. 
provide drill in number facts. 
provide truth values. 
provide truth values. 
ps: process status. • 

sp: disk spanning pseudo dist driver. • 
pty: pseudo tenninal driver. 

psignal, sys_ siglist: sy•em signal messages. 
pllat: print system facts. 

doctor: interact with a psychoanalyst. • • • • • • • 
ptrace: process trace. 
ptx: pemuted index. 
pty: pseudo terminal driver. 
punloct: unlock the c:urrent process. 

ungetc: push character back into input stream. 
pushd: push shell directory stack. 

pushd: push shell directory stack. 
puts, fputs: put a string on a stream. • • • • • • 

putc, putchar, fputc, putw: put character or word on a stream. • • 

INTEGRATED SOLUTIONS 4.3 BSD 

unit putc, fputc: write a characterto a fortran logical 
on a stream. putc, putchar, fputc, putw: put character or word 

stream. putc, putchar, fputc, putw: put character or word on a 
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~(2) 
prof(l) 
profil(2) 
monitor(3) 
profil(2) 
kgmon(8) 
gprof(l) 
prof(l) 
drtest(8) 
end(3) 
finger(!) 
ftp(lC) 
liszt(l) 
lpc(8) 
lpq(l) 
lxnf(l) 
msgs(l) 
mt(I) 
pxref(l) 
rdist(l) 
tftp(IC) 
timedc(8) 
units(l) 
wbereis(l) 
c:b(l) 
which(!) 
make(l) 
nice(3C) 
get.priority(2) 
indent(!) 
userl(3) 
usert(3X) 
lint(l) 
lex(l) 
struct(l) 
vgrind(I) 
vlp(I) 
xstr(l) 
arp(4P) 
ip(4P) 
tcp(4P) 
telnet(lC) 
XNSrouted(8C) 
getprotoent(3N) 
inet(4F) 
nnt(8C) 
protocols(5) 
ftpd(8C) 
telnetd(8C) 
tftpd(8C) 
trpt(SC) 
tnp(SC) 
protocols(5) 
mkproto(8) 
lockf(2) 
arithmetic( 6) 
false(l) 
true(l) 
ps(l) 
sp(4i) 
pty(4) 
psigna1(3) 
pstat(8) 
doctor(6) 
ptrace(2) 
ptx(l) 
pty(4) 
punlock(2) 
ungetc(3S) 
csh(l) 
csh(l) 
puts(3S) 
putc(3S) 
putc(3F) 
putc(3S) 
putc(3S) 
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puts. fputs: put a lltring on a stream. 
pule, putchar, fputc, putw: put cbaract.er or word on a ltream. 

pwd: working dinctory name. 
pxref: Pascal cross-reference program. 
qsort: quick sort. • • 
qsort: quicker sort 

insque. remque: insert/remove element from a queue. • • • • • • 
lpnn: remove jobs from the line printer spooling queue. • • • • • • 

uuq: examine or manipulate the uucp queue. • • • • • • • • • 
lpq: spool queue examination program. 

atq: print the queue of jobs waiting to be run. 
uucico. uucpd: transfer files queued by wcp or uux. 

qsort: quiet sort. • • • • • • • • 
qsort: quieter sort. • • • • • • • • • • 

quiz: tell your tnowledge. • • 
quot: summarize file syllem ownership. 

quotachect: check file sy•em quota comillency. • • • • • • • • • • 
quota: display dist uuge and limits. 
quota: manipulate dist quotas. • • • • • 
quotac:beck: cbect file system quota consistency. 

quotaon. quotaoft': tum file system quotas on and off. 
off. quotaon, quotaoff: tum file system quotas on and 

eclquota: edit user quotas. • • • • • • • 
quota: manipulate disk quotas. • • • • • • • • • 

repquota: summarize quotas for a file system. 
setquota: enable/disable quotas on a file system. 

quotaon, quotaoff: tum file system quotas on and off. 
R grep • R egrep • fgrep: aean:h a file for a pattern. 
pattern. R grep • R egrep • fgrep: search a file for a 

R mags: system messages and junk mail program. 
R mv: move or remme files. • • • • • • 
rain: animated raindrops display. 

rain: animated raindrops display. • • • • • • • • • • 
rand, clrand. irand: return random values. 
rand, srand: random number generator. 

generator. random. dnndm, irandm: better random number 
fortune: print a random. hopefully interesting, adage. 

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

random. drandm, irandm: better random number generator. • • • • • • • • • • 
random, srandom. initstate. setstate: better random number generator; routines for changing/ 
number generator; routines for changing/ random. snndom, initstate, setstate: better random 

rand, drand, irand: return random values. • • • • • • • • • • • 
ranlib: convert archives to random libraries. 
ratf or: rational Fortran dialect. • • • • • 

ratf or: rational Fortran dialect. • • • • • • • • 
re: command scrii:t for auto-reboot and daemons. 

stream to a remote command. rand, rresvport, ruserok: routines for returning a • • • • • • 
stream to a remote command. rand, rresvport, ruserok: routines for returning a 

rq>: reanote file copy. • • • • • • • • • 
rdist: remote file distribution program. 
rdump: file system dump across the network. 

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

read, readv: read input • • • • • • • • • • • • • 
/continue. cd, eval, exec, exit, export, login, read, readonly, aet, shift, times, trap, umask,/ 

read, readv: read input • • • • • • • • 
readlint: read value of a symbolic lint. • • • • • • 

directory operations. opendir, Raddir. telldir, eeetdir, rewinddir, cloaedir: 
open: open a file for reading or writing, or create a new file. 

read.lint: read value of a symbolic link. • • 
command/ led, eval, exec, exit, export, login, read, readonly, set, shift, times, uap, umast. wait: 

read. readv: read input • • • • ~ • • • • • • • • 
badl44: read/write dee mndard 144 bid sec::tor information. 

lseet: move read/write pointer. • • • • • • • • • • 
aetregid: set real and effective group ID. • • • • • 
setreuid: set real and effective user ID's. • • • • • • 
malloc, free, realloc, calloc, alloca: memory allocator. 

symorder: reanange name list. • • • • • • • • • • 
reboot: reboot system or halt processor. • • 

reboot: reboot system or halt processor. • • • • • 
reboot: UNIX bootstrapping procedures. • • • • • 

fastboot, fasthalt: reboot/halt the system without checking the disks. 
newaliases: rebuild the data base for the mail aliases file. 

recv, recvfrom, recvmsg: receive a message from a socket 
mail: send and receive mail. • • • • • • • • 

puts(3S) 
putc(3S) 
pwd(l) 
pxref(l) 
qsort(3F) 
qsort(3) 
insque(3) 
lpnn(l) 
wq(lC) 
lpq(l) 
llq(l) 
uucico( 8C) 
qsort(3F) 
qaort(3) 
quiz(6) 
quot(8) 
quotacheck(8) 
quota(l) 
quota(2) 
quotacheck(8) 
quotaon(8) 
quotaon(8) 
edquota(8) 
quota(2) 
repquota(8) 
setquota(2) 
quotaon(8) 
grep(l) 
grep(l) 
msgs(l) 
mv(l) 
rain(6) 
rain(6) 
rand(3F) 
rand(3C) 
random(3F) 
fortune(6) 
ranlib(l) 
rand(3C) 
random(3F) 
random(3) 
random(3) 
rand(3F) 
ranlib(l) 
ratfor(l) 
ratfor(l) 
rc(8) 
rcmd(3) 
rcmd(3X) 
rcp(lC) 
rdist(l) 
rdump(SC) 
getpass(3) 
csh(l) 
read(2) 
lh(l) 
read(2) 
readlink(2) 
directory(3) 
open(2) 
readlink(2) 
sh(l) 
read(2) 
bad144(8) 
lseek(2) 
aetregid(2) 
setreuid(2) 
malloc(3) 
symorcler( 1) 
rebool(2) 
rebool(2) 
reboot(8) 
fastbool( 8) 
newaliases(l) 
recv(2) 
mail(l) 
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binmail: send or 
rmail: handle remote mail 

rehash: 
loctf: provide advisory 

utmp, wtmp: login 
IOCDt. 

recv, 
recv, recvfrom, 

eval: 
re_comp, 

documents. 
lxref: lisp cross 

build inverted index for a bibliography, find 
ref er: find and insert literature 

re_ comp, re_ exec: 

comm: select or 
lorder: find onlering 

join: 
aigpause: atomically 

strip: remove symbols and 
copysign, drem, finite, logb, acalb: copysign, 

leave: 
calendar: 

mserok: routines for returning a stream to a 
mserok: routines for returning a stream to a 

rexec: return stream to a 
rexec: return stream to a 

L.cmda: UUCP 
rexecd: 

rep: 
rdist: 

uusend: send a file to a 
L.sys:UUCP 

remote: 
phones: 
rlogin: 

rlogind: 
tn3270: full-screen 

rmt: 
rmail: handle 

rsh: 
rshd: 

tip, cu: connect to a 
talkd: 

fingenl: 
uupoll: poll a 

unlink: 
rmdir: 

unmoont: 
unalias: 

flock: apply or 
colrm: 

unlink: 
unsetenv: 

unifdef: 
lpnn: 
atnn: 

deroff: 
unlimit: 

strip: 
rmdir: 

rm, rmdir: 
insque, 

rename: 

Rmv:moveor 

receive mail among users. • • • • • • • • 
received via uucp. • ••••••• 
re_ comp, re_ exec: regular expression handler. 
recompute command bash table. • • • • • • 
record locking on files. • ~ • • • • • • • 
reconls. • • • • • • • • • • • • • •••• 
recv. recvfrom, recvmag: receive a meuage from a 
recvfrom. iecvmag: receive a meuage from a socket 
recvmag: receive a message from a sockeL • 
re-evaluate lhell data. • • • • • • • • • 
re_ exec: regular expreuion handler. 
mer: find and insert literature references in 
mference prosraDl. • • • • • • • • • • 
merencesin a bibliography. indxbib, lootbib: 
merences in documents. • • • • • • 
regular expreuion bandier. • • • • • 
rehash: recompute COIDIDllld bash table. 
reject lines common to two sorted files. 
relation for an object h'bruy. 
relational database operator. 
release blocked lignals and wait for interrupt. 
relocatiClll bits. • • • • • • • • • 
remainder, exponent manipulations. 
~nd you~ JOU have to leave. 
rmnnder lel'Vlce. • • • • • • • 
remote command. rcmd, rresvport, 
remote command. rcmcl, rresvport, 
remote command. • • • • • • • 
remote COIDIDllld. • • • • • • 
remote command pennissiCllls file. 
remote execution MrVer. • • • 
remote file copy. • • • • • • 
remote file distribution program. 
remote host. • • • • • • • • • • 
remote host description file. 
remote host description file. 
remote host phone number data base. 
remote login. • • • • • • • • • • 
remote login server. • • • • • • • • 
remote login to IBM VMICMS. • • 
remote magtape protocol module. 
remote mail received via uucp. 
remote: remote host description file. 
remote shell. • • • • • • • • • 
remote shell server. • • • • • • • • • • • • 
remote system. • • • • • • • 
remote user communication server. 
remote user information server. 
remote UUCP site. 
remove a directory entry. 
remove a directory file. 
remove a file system. 
remove aliaaes. • • • • • • • 
nmove an advisory lock on an open file. 
nmove columns from a file. 
nmove clil9Clory mtry. • • • • • • 
nmove environment variables. 
nmove if def eel lines. • • • • • • • 
nmove jobs from the line pinter spooling queue. 
nmove jobs spooled by aL • • • • • • • 
nmove nroff, tnlft', tbl and eqn CClllstructs. 
nmove resource limitiations. • • • • 
nmove symbols and relocation bits. 
nmove (unlink) directories. 
nmove (unlink) files or directories. • 
nmque: insert/remove element from a queue. 
lmaJDe a file. • • • • • • • • • • • • 
rmame: mange the name of. file. • • • • 
rmanie files. • • • • • • • • • • • • 
rmame: rename a file. • • • • • • • • • 
!mice: alter priority of running processes. 

f sck: file system consistency check and interactive npair. • • • • • . • • • • • 
trpfpe, fpecnt: trap and npair flc.iing point faults. • • • • • 

trapov: trap and. npair floating point overflow. • • • • 
while: npeat commands conditionally. • • • 

npeat: execute conunand repeatedly. 
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binmail(l) 
rmail(l) 
regex(3) 
csh(l) 
loctf(2) 
utmp(S) 
recv(2) 
recv(2) 
reev(2) 
cah(l) 
regex(3) 
mer(t) 
lxref(l) 
lookbib(l) 
refer(l) 
regex(3) 
csh(l) 
comm(l) 
lorder(l) 
join(l) 
aigpause(2) 
llrip(l) 
ieee(3M) 
leave(l) 
calendar( 1) 
rcmd(3) 
rcmd(3X) 
rexec(3) 
rexec(3X) 
L.cmds(5) 
rexecd(SC) 
rcp(lC) 
nlist(l) 
wsend(lC) 
Lsys(5) 
remote(S) 
Jitones(5) 
rlogin(lC) 
rlogind(SC) 
tn3270(1) 
nnt(SC) 
nnail(l) 
remote(5) 
rsh(lC) 
rshd(SC) 
tip(lC) 
talkd(8C) 
fingerd(8C) 
uupoll(SC) 
unlink(3F) 
nndir(2) 
unmount(2) 
csh(l) 
flock(2) 
colnn(l) 
unlink(2) 
csh(l) 
unifdef(l) 
lprm(l) 
atnn(l) 
cleroff(l) 
csh(l) 
ltrip(l) 
rmdir(l) 
nn(l) 
insque(3) 
rmame(3F) 
rmame(2) 
mv(l) 
rename(3F) 
renice(8) 
fsck(8) 
trpfpe(3F) 
trapov(3F) 
csh(l) 
csh(l) 
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uniq: report repeated lines in a file. • • • • • • • • • • 
repeat: execute command repeatedly. • • • • • • • • • • • • • • 

yes: print text repeatedly. • • • • • • • • • • • • • • 
status. nwstat- ieport Ethernet Packet Trammisaion Firmware 

iostat: ieport l/O lllatiltics. • • • • • • • 
uniq: ieport tepeated lines in a file. • 

aendbug: mail a system bug ieport to 4bsd-bugs. 
vmstat: ieport virtual memory lllatiltics. 

bugfiler: file bug reports in folden automatically. 
fseet. ftell: iepoaition a file on a logical unit. 

f seet, ftell, rewind: reposition a stream. • • • • • • • • • • 
repquota: IUllUDU'i7.e quotas for a file l)'ltem. 

notify: request immediate notification. • • • • • 
lock: raerve a terminal. • • • • • • • • • • 

res _mkquery, res_ send, res _init, dn _comp, dn _expand: resolver routines. 
dn_expand: resolver routines. res_mtquery, res_aend. res_init, dn_comp, 

arp: address resolution display and cootJOI. 
arp: Address Resolution Protocol. • • • • • • 

resolver- resolver configuration file. 
resolver- ruolver configurati0n file. 

res_ send, res_ init, dn _comp, do_ expand: resolver routines. res_ mtqueiy, 
getrlimit, setrlimit: control maxinapn system re10U1W cmannption. • • • • • 

vlimit: control maximum system resoun:e comumption. 
limit: alter per-process resoun:e limitations. 

unlimit: remove resource limitiations. 
getrusage: get inf onnation about resoun:e utili7.8lion. • 

vtimes: get information about resource utilization. • 
routines. res..;.. mkquery, res_ aend. res_ init, dn _comp, dn _expand: resolver 

restore: inc:reanental file system restore. • • • • • • • • • • • • • • • • 
nestore: restore a file system dump across the network. 

restore: incremental file system restore. • • 
suspend: suspend a shell, resuming its superior. • • • • • • • • • 

mset: retrieve ASCII to mM 3270 keyboard map. 
getarg, iargc: return command line arguments. • • • 

fdate: return date and time in an ASCII string. 
idate, itime: return date or time in numerical form. 

etime, dtime: return elapsed execution time. 
ftmin, flmax, ffrac, dftmin, dftmax, dffrac, inmax: return extreme values. • • • • • • 

sigretum: return from signal. • • • • • • • 
vacation: return "I am on vacation" message. 

rand, drand, irand: return random values. • • • • • • 
rexec: return stream to a remote command. 
rexec: return stream to a remote command. 

time, ctime, ltime, gmtime: return system time. • • • ~ • • • 
loc: return the addless of an object 

rcmd, rresvport, ruserok: routines for returning a stream to a remote command. 
rcmd, rresvport, ruserot: routines for returning a stream to a remote command. 

rev: reverse lines of a file. • • • • • 
col: filter reverse line feeds. 

rev: reverse lines d a file. 
lastcomm: show last commands executed in reverse order. • • • • • • 

fseet. ftell, rewind: reposition a stream. 
opendir, readdir, telldir, seekdir, rewinddir, clOledir: directory opentions. 

ruec: relUl1l stream to a remote command. 
ruec: relUl1l stream to a remote command. 
ruecd: remote execution server. . • • • • • 

index, rinclex, lnblnt. len: tell lboul character objects. 
strcmp, strncmp, strcpy. stmcpy. strien, index, rinclex: ltring operations. ~ stmcat, 

round-to-nearest functions. fabs, floor, cell, rint: eaolute value, floor, ceiling, and 
lptest: generate lineprinter ripple pattern. • • • • • • • • • • 

rt: R.K6-l l/RK06 and RK07 moving bead disk. 
ht: RK6-11/RK06 and RK07 moving head disk. • • • • • • • • • 
rk: RK6-l 1/RK06 and RK07 moving head disk. • • • • • • • • 

bk: RK6-11/RK06 and RK07 moving head disk. 
rt: RK6-1 l/RK06 and RK07 moving head disk. 

rlogin: remote login. • • • • • • • • • 
rlogind: remote login aerver. · • • • • • • • 
rm, rmdir: remove (unlink) files or directories. 
rmail: hancUe remote mail received via uucp. 
rmdir: remove a directory file; • • • • • 
rmdir: remove (unlink) directories. • • • • 

nn, rmdir: remove (unlink) files or directories. 
rmt: mmte magtape prctocol module. 

robcts: fight off villainous robots. • • • • • • • • • • • • • 
robots: fight off villainous rob<U. 
roffbib: nm off bibliographic database. 

uniq(l) 
csh(l) 
yes(l) 
nwstat(8) 
iOllat(l) 
uniq(l) 
lelldbug( 1) 
vmstat(l) 
bugfiler(8) 
fmeek(3F) 
fmeek(3S) 
repquota(8) 
csh(l) 
lock(l) 
resolver(3) 
resolver(3) 
arp(SC) 
arp(4P) 
resolver(S) 
resolver(S) 
reaolver(3) 
getrlimit(2) 
vlimit(3C) 
Clb(l) 
csh(l) 
getn1sage(2) 
vtimes(3C) 
resolver(3) 
restore(8) 
rrestore(8C) 
restore(8) 
csh(l) 
mset(l) 
getarg(3F) 
fdate(3F) 
idale(3F) 
etime(3F) 
ftmin(3F) 
sigretum(2) 
vacation(l) 
rand(3F) 
ruec(3) 
rexec(3X) 
time(3F) 
loc(3F) 
rand(3) 
rand(3X) 
rev(l) 
col(l) 
rev(l) 
lastcomm(l) 
fseek(3S) 
directory(3) 
ruec(3) 
ruec(3X) 
rexecd(8C) 
index(3F) 
ltring(3) 
ftoor(3M) 
lptest(l) 
rk(4) 
hk(4) 
rk(4) 
hk(4) 
rk(4) 
rlogin(lC) 
rlogind(8C) 
nn(l) 
rmail(l) 
rmdir(2) 
rmdir(l) 
rm(l) 
rmt(8C) 
robots(6) 
robots(6) 
roftbib(l) 
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cbrt, sqrt: cube root, sq~ 
cbroot:change 
cbrt, sqrt: cube 

cell, rint: absolute value, floor, ceiling, and 

admin: perfonn 
inet _ netof: Intemet address manipulation 

ns addr, ns ntoa: Xerox NS(tm) address conversion 
- res_ send. res _init, dn _comp, dn _expand: reaolver 

tgcto, tputs: terminal independent operation 
setstate: better random number generator; 

command. n:md, nesvport, ruserok: 
command. rcmd, nesvport, ruserot: 

routed: network 
XNSrouted: NS 

ruate: manually manipulate the 
mout,/ madd, msub, milt, mdiv, pow, gcd, invert, 

network. 
to a remote command rcmd, 
to a remote command rcmd, 

rogue: Exploring The Dungeons «Doom. 
IOOl. •••••••••••••• 
root directory. • • • • • • • • • • • • 
root, sq~ IOOl. • • • • • • • • • • • 
ramd-tc>-neuat functions. fabs, floor, • • 
mate: IDlllually manipulate the routing tables. 
mated: networt routing daemon. • • • • • 
l'ClUtine system administration tasks automatically. 
routines. /inet_ ataa, inet_ DPkeaddr, inet_lnaof, 
routines. • • • • • • • • • • • • • • 
routines. m _ mtquery, • • • • • • • • 
routines. tgetent, tgetnum, tgetftag. tgetstr, 
routines for changing generators. /initstate, 
routines for returning a mam to a remote 
routines for returning a mam to a remote 
routiq daelnDn. • • • • • • • • • • • 
Rcming lnfarmation Protocol daemon. 
routiq tables. • • • • • • • • • • • • 
rpow, msqrt, mcmp, move, min, omin, fmin, m _in, 
rrestore: 1UloR a file l)'llem dump across the 
nesvport, nuerot: routines for returning a stream 
rresvport. nuerot: routines for re1Uming a stream 
nb: remote lbell. • • • • • 
nbd: mnote lbell server. • • • • • • • • 

bit: and, or, xor, not. nbift, llhift bitwise functions. • • • • • 
atq: print the queue of jobs waiting to be run. • • • • • • • • • • • • • • • • • 

Dice, ndlup: run a command at low priority ( s h only). 
ndlup: nm command immune to hangups. • • • • • 

Dice: nm low piority process. • • 
roftbib: nm ~ff bibliographic database. 

g~: get core images of IUlllllllg processes. 
renice: alter priority of running processes. 

ruptime: show host status of local machines. 
remote command. rand, rresvport, ruserok: routines for returning a stream to a 
remote command. rand, rresvport, ruserot: routines for returning a stream to a 

rwbo: who's logged in on local machines. 
rwhod: system status server. 
rx: DEC RX02 floppy disk interface. 

rx: DEC RX02 floppy disk interface. 
rxformat: f onnat floppy disks. 
sa, accton: system accounting. 
uil: multi-user wooden ships and iron men. 

sav~: save a core dump of the operating system. • • 
savecore: save a ~dump of the operating system. 

brt, sbrt: c:bange data segment size. • • • • • • • • 
copysign, drem, finite, logb, scalb: copysign, remainder, exponent manipulations. 

scandir, alphasort: scan a directory. • • • • • • • • • • • • • • 
scandir, alpbuort: scan a directory. • • • • • • 
acanf, fscanf, ucanf: formatted input conversion. 

awk: pattern scanning and processing language. • • • • • 
Subsystem). secs: front end for SCCS (S<xm:e Code Control 

secs: front end for SCCS (Source Code Control Subsystem). 
alarm: schedule signal after specified time. 

ualann: schedule signal after specified time. 
getpriority, setpriority: geUset program scheduling priority. • • • • • • • • • 

clear: clear terminal screen. • • • • • • • • • • • • • • • • 
curses: acreen functions with "optimal" cursor motion. 
ex. vi: screen oriented (vilUal) display editor based on 

n:: command acri)t for ~rmoot and daemons. 
acri)t: mate typescript of tenilinal session. 

onintr: process interrupts in command acri)U. • • • • • • • • : • • • • • 
ad: VME SCSI dist adaptor interface. • • • • • 

/min, omin, fmin, m in, mout, omout, fmout, m out, 
- R grep , R egrep , f irep: 

"xsend, xget, enroll": 
bad144: read/write dee standard 144 bad 

badsect: create files to contain bad 

sd: VME SCSI dist ada)tor interface. • • • 
ldiv, itom: multiple precision integer arithmetic. 
search a file for a pattern. 
leCret mail. • • • • 
sector information. 
secton. 
sed: stream editor. • • • • • • • • • 

opendir, readdir, telldir, seetdir, rewinddir, closedir: directory operations. 
brt, sblk: change data segment size. • • • • • • • • • • • • • 

comm: select or reject lines common to two sorted files. 
select: synchronous 110 multiplexing. 

case: selector in switch. • • • • • • • 
uusend: send a file to a remote host • 

send, sendto, sendmsg: send a message from a socket. 

INTEGRATED SOLUTIONS 4.3 BSD - xlix-

Permuted Index 

rogue(6) 
sqrt(3M) 
c:hroot(2) 
sqrt(3M) 
floor(3M) 
roote(8C) 
rooted( SC) 
admin(8) 
inet(3N) 
ns(3N) 
resolver(3) 
termcap(3X) 
nndom(3) 
rcmd(3) 
rcmd(3X) 
l'ClUted(8C) 
XNSrouted(SC) 
l'ClUte(SC) 
mp(3X) 
rrestore(SC) 
rcmd(3) 
rcmd(3X) 
nh(lC) 
nbd(8C) 
bit(3F) 
atq(l) 
nice(l) 
cah(l) 
cah(l) 
roffbib(l) 
gcore(l) 
renice(8) 
ruptime(lC) 
rcmd(3) 
rcmd(3X) 
rwho(IC) 
rwhod(8C) 
rx(4) 
rx(4) 
rxfonnat(SV) 
sa(8) 
sail(6) 
savecore(8) 
savecore(8) 
blk(2) 
ieee(3M) 
IC&lldir(3) 
scandir(3) 
scanf(3S) 
awk(l) 
sc.cs(l) 
sc.cs(l) 
alarm(3C) 
ualann(3) 
getpriority(2) 
clear(l) 
cunes(3X) 
vi(l) 
rc(8) 
script(l) 
csb(l) 
sd(4) 
sd(4) 
mp(3X) 
grep(l) 
uend(l) 
badl44(8) 
badsect(8) 
sed(l) 
directory(3) 
blk(2) 
comm(l) 
select(2) 
csb(l) 
wsend(lC) 
send(2) 
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till: lelld a signal to a process. • • • • • • • • • • • • • 
mail: lelld and receive llllil. • • • • • • • • • • • • • • • 
ping: lelld ICMP ECHO _REQUEST .-ctets to network hosts. 

1endmail: IClld mail over the internet. • • • • • ••• 
binmail: lelld or receive mail among 111en. • • • • • • 

socket. lelld, •ndlo. 1endmsg: 1end a message from a 
till: IClld signal to a process. • • • • • • • • • 

tillpg: lelld signal to a process group. • • • • • • • 
lelldbug: mail a l)'llem bug report to 4bad-bugs. 

aliases: aliases file for lelldllllil. • • • • • • • • • • • • • • • • • 
lelldllllil: lelld mail over the internet. 

lelld, sendlo, lelldmsg: send a message from a socket 
1end, lelldto, lelldmag: lelld a meaage from a aoctet. 

diction, explain: print wordy lelltences; tbeuwul for diction. • • 
tnp: transliterate sequenced packet protocol trace. • • • • • • • • 

alattac::h: auac::h aerial lines u network imerfaces. 
comsat: biff server. 

fingerd: remote user information server. 
ftpd: DARPA Internet File Transfer Protocol server. 

named: Internet domain name server. 
named: Internet domain name server. 

rexecd: remate exeaition server. 
rlogind: remote login server. 

nhd: remote shell eerver. 
rwhod: system status eerver. 

talkd: remote user communication server. 
telnetd: DARPA TELNET protocol server. • • • 

tftpd: DARPA Trivial File Transfer Protocol server. 
timed: time server daemon. • • 

services: service name data base. 
logout: end session. • • • • • • • • • 

script: make typescrii- of terminal session. • • • • • • • • • 
ascii: map of ASCII character set. • • • • • • • • • • • 

stty, gtty: set and get terminal state (defunct). 
sigstack: set and/or get signal stack context 

set: change value of shell variable. 
sigsetmas.k: set current signal mast. 

umask: set file creation mode mast. 
utime: let file times. 

utimes: set file times. 
letgroups: set group access list. 

apply: apply a command to a let of arguments. • • • 
getsockopt, setsockopt: get and set <>JUons on aockets. 

domainname: set or display name of ament domain system. 
hostid: set or print identifier of current host system. 

hostname: set or print name of current host system. 
aetpgrp: let process group. • • • • • 

nice: set program priority. • • • • • • • • 
setregid: let real and effective group ID. 
setreuid: set real and effective user ID's. 

eval, exec, exit, export, login, read, readonly, set, shift, times, trap, umask, wait: command/ /cd, 
getty: let tenninal mode. 

stty: let terminal options. 
tabs: set terminal tabs. • • • • • 

date: print and set the date. • • • • • • • 
setuid, seteuid, set.ruid, setgid, setegid, aetrgid: let user and group ID. • ·• • • · • • 

lelenv: let variable in environment • • • 
a stream. lelbuf, lelbuffer, setlinebuf: uaign buffering to 

stream. setbuf, setbuffer, letlinebuf: assign buffering to a • 
aetuid, seteuid, aettuid, letgid, aetegid, eetrgid: let user and group ID. 

letenv: let variable in environment. 
. variables. getenv, aetenv, unsetenv: manipulate environmental 

user and group ID. setuid, aeteuid, lellUid, setgid, aetegid, 1etrgid: set • 
entry. getfsent, getfsspec. getfsfile, getfstype, lelfsent, endfsent: get file system descrii-orfile 
entry. getf sent, getf sspec. getf sfile, getf stype, lelflellt, endfsent: get filesystem descriptor file 

setuid, seteuid, aetruid, lelgid, setegid, iretrgid: let user and group ID. 
getgrent, getgrgid, getgrnam, lllgrent, endgrent: get group file entry. • • • 

tetgroupa: aet group acceas list. • • • • • • 
gethostbyname, gethostbyaddr, gethostellt, aetholtent, enclholtent: get network host entry. 

host. gethostid, lelhostid: get/set unique identifier of current 
getbostname, aethostname: get/set name of current host 

getitimer, lelitimer: get/let value of interval timer. 
letjmp, longjmp: non-local goto. 

ctyi-, lelkey, encrypt: DES encryption. 
setbuf, setbuff er, lellinebuf: assign buffering to a stream. 

syslog, openlog, closelog. lellogmask: control system log. 

ti11(3F) 
mail(l) 
ping(8) 
lelldmail(8) 
binmail(l) 
lelld(2) 
ti11(2) 
tillpg(2) 
sendbug(l) 
aliases(S) 
lelldmail(8) 
lelld(2) 
lelld(2) 
diction(l) 
tnp(8C) 
alattacb(8C) 
comsat(8C) 
fingerd(8C) 
ftpd(8C) 
named(8) 
named( SC) 
JU:ecd(8C) 
rlogind(8C) 
nbd(8C) 
rwhod(8C) 
talkd(8C) 
telnetd(8C) 
tftpd(8C) 
timed(8) 
aervices(S) 
csb(l) 
acrii-(1) 
ascii(7) 
stty(3C) 
sigstack(2) 
csb(l) 
sigsetmask(2) 
wnask(2) 
utime(3C) 
utimes(2) 
letgroups{2) 
apply(l) 
getsockopt(2) 
domainname( 1) 
hostid(l) 
hostname(l) 
letpgrp(2) 
Dice(3C) 
letregid{2) 
letreuid(2) 
sh(l) 
getty(8) 
lltly(l) 
tabs(l) 
date( I) 
aetuid(3) 
csh(l) 
lelbuf(3S) 
lelbuf(3S) 
leluid(3) 
csh(l) 
getenv(3) 
aetuid(3) 
aetfsent(3) 
getfsent(3X) 
aetuid(3) 
getgrenl(3) 
lelgroups(2) 
gethostbyname(3N) 
gethostid(2) 
gethostname(2) 
getitimer(2) 
setjmp(3) 
c:rypt(3) 
setbuf(3S) 
syslog(3) 
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getnetent, getnetbyaddr, getnetbyname. sctnetent, enclnetent: get network entry. • • • 

getpriority. 
getprotoent, getprotobynumber, getprotobyname, 

entry. getpwent, getpwuid, getpwnam, 
getpwent, getpwuid, getpwnam, setpwent, endpwent, 

aetpgrp: set process group. • • • • • • • • • 
Mtpriority: get/set program ICbeduling priority. 
aetprotoent, endprotoent: get protocol entry. 
aetpwent, endpwent, aetpwfile: get password file 
ICtpwfile: get pusword file entry. • • • • • 

Permuted Index 

MtqUota: enable/disable quotas on a file system. • • • • • • 

getnetent(3N) 
Mtpgrp(2) 
getpriority(2) 
getprotoent(3N) 
getpwent(3) 
getpwent(3) 
aetquota(2) 
aetregid(2) 
aetreuid(2) 
Mtuid(3) 
getrlimit(2) 
Mtuid(3) 
getservent(3N) 
getsockopt(2) 
random(3) 
pttimeofday(2) 
getttyent(3) 
Mtuid(3) 
getusershell(3) 
sh(l) 

aetregid: let real md effective group ID. 
Mtreuid: let real md effective user ID' s. 

leblid, seteuid, aetruid, Mtgid, aetegid, lfJtrBid: set mer and group ID. 
consumptioo. getrlimit, aetrlimit: control muimnm system resource 

group ID. Mtuid, aeteuid, Mtruid, letgid, letegid, setrgid: let user and 
getaervent, getaervbyport. getaervbyname, Mtaervent, endservent: get 1ervice entry. 

get&octopt, Mtsoctopt: get ancl set options OD IOCkets. • 
for changing! random, srandom, initstate, Mtstate: better random number generator. routines 

gettimeofday. aetlimeofday: get/let date and time. 
getttyent, getttynam. aetttyent, endttyent: get ttys file entry. 

let user and group ID. Mtuid, aeteuid, letluid, aetgid, lelegid. setrgid: 
getusenbell, aetusenbell, enduaenhell: get legal mer lhells. 

continue, ed. eval, exec, exit, export, login/ lb, for, cue. if, while, : • • • break, 
Xltr: extract strings from C programs to implement lhand llrinp. • 

exit leave lhell. • • • • • • • • • • • • 
llh: Nmote lhell. • • • • • • • • • • • • 

syltem: issue • lhell COIDIDaDd. • • • • • • • • • • • • • • 
csh: a lhell (connand illla)nter) with C-like syntax. 

eval: re~valuate lhell data. 
popcl: pop lhell directory ltack. 

pusbd: push lbell directory ltact. 
alias: lbell mac:ros. 

SU1pend: suspend a shell, remming its mperior. 
nbd: remote lhell 1erver. • • • • • • • 

set: dumge value of lhell variable. • • • • • • 
@>: arithmetic on shell variables. • • • • • • 

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

setusershell, endusershell: get legal user shells. getusershell, 
lhift: manipulate argument list. 

/exec, exit, export_ login, read, readonly, set, lhift, times, trap, umast, wait: command language. 
sail: multi-user wooden ships and iron men. • • • • • • • 

long, 
groups: 

ruptime: 
uptime: 

lastcomm: 

short: integer object conversion. • • 
show group memberships. 
show host ltatUs c:L local machines. 
show how long system has been up. 
show last ca:nmands execuled in reverse order. 

netstat: show network ltatus. • • • • • • • • • • • • 
uusnap: show maplhot of the UUCP system. • • • • 

construct a file. what: show what versions of object modules were used to 
llhutdown: shut down part c:L a full-Glplex connec:tion. 

shutdown: clole down the system at a given time. 
connection. shutdown: shut down part of a full-Glplex • • 

calls. 
login: 

pause: stop until 
signal: change the action for a 

sigretum: return from 
alarm: ICbedule 

ualarm: ICbedule 

signal: simplified aoftware 
sigvec: aoftware 

sigsetmask: set current 
psignal, sys_ siglist: 1y•em 

sigstack: set and/or get 
till:eend 

till: send a 
tillpg: send 

sigblock: block 
sigpause: atomically release blocked 

(temporary). infnan: 
sigintenupt: allow 
wait for interrupt. 

INTEGRATED SOLUTIONS 4.3 BSD 

sigbloct: block signals. • • • • • • • • 
sigintenupt: allow signals to intenui:t system 
sign OD. • • • • •• 

signal. • •••••••• 
signal. • •••••••• 
signal. ••••••••• 
signal after specified time. 
signal after specified time. 
signal: change the action for a signal. 
signal facilities. 
signal facilities. • • • • • • • • 
signal mask. • • • • • • • • • • • 
signal lllellllges. • • • • • • • • • • • 
signal: simplified software signal facilities. 
signal lllack contexL 
signal to a process. • • • • 
signal to • process. • • • ·• 
signal to a procea ll'OUP· 
signals. • ••••••• 
signals and wait for interrupt. 
signals invalid ftoating-point aperations on a VAX 
signals to intenupt system calls. • • • • • • • • 
sigpause: atomically release blocked signals and 
sigretum: nturn from signal. • • • • • • 
sigsetmask: aet current signal mask. 
sigstack: ICt and/or get signal stack context 

- Ii -

Ub'(l) 
csh(l) 
nh(IC) 
1ystem(3) 
csh(l) 
csh(l) 
csh(l) 
csh(l) 
csh(l) 
csh(l) 
rshd(8C) 
csh(l) 
csh(l) 
csh(l) 
csh(l) 
getusershell(3) 
csh(l) 
sh(l) 
sail(6) 
long(3F) 
groups( I) 
ruptime(l C) 
uptime( I) 
lastcomm(l) 
netatat(l) 
wsnap(8C) 
wbat(l) 
shutdown(2) 
shutdown(8) 
shutdown(2) 
sigblock(2) 
sigintenupt(3) 
login(l) 
pause(3C) 
signal(3F) 
sigretum(2) 
alarm(3C) 
ualarm(3) 
signal(3F) 
signal(3C) 
sigvec(2) 
sigsetmask(2) 
psignal(3) 
signal(3C) 
1igstack(2) 
till(2) 
till(3F) 
tillpg(2) 
sigblock(2) 
sigpause(2) 
infnan(3M) 
sigintenupt(3) 
sigpause(2) 
sigreturn(2) 
sigsetmask(2) 
sigstack(2) 
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signal: 
tc: pllotoypesetter 

trigonometric functions and their inverses. 

null: data 
uupoU: poll a remote UUCP 

bit, sbrk: change data segment 
getdtablesize: get descriptor table 

getpagesize: get system page 
pagesize: pint system page 

lize: 

diskpart: calculate default disk partition 
interfaces. 

am:VME 
spline: interpolate 

uusnap: show 
make. 

accept: accept a connection on a 
bind: bind a name to a 

connect: initiate a connection on a 
listen: listen for connections on a 

recv. recvfrom. recvmsg: receive a message from a 
send. sendto. sendmsg: send a message from a 

getsoctname: get 

getsockopt, setsockopt: get and set options on 
socketpair: create a pair of connected 

lo: 
signal: simplified 

sigvec: 
canfield, cf scores: the 

nw: Integrated 
qsort: quicker 

qsort: quick 
tsort: topological 

sortbib: 
sort: 

comm: select or reject lines common to two 
look: find lines in a 

soelim: eliminate 
soelim: eliminate . 

indent: indent and format C program 
mkstr: create an error message file by massaging C 

whereis: locate 
11CCS: front end for SCCS 

line. circle. arc. move. cont, point, linemod. 
expand. unexpand: expand tabs to 

spconfig: build 
sp: disk 

way. vfort: 

exec: overtay shell with 
truncate: truncate a file to a 
alarm: schedule signal after 

alann: execute a subroutine after a 
ualarm: schedule signal after 

swapon: 

spell. 
spell. spellin, spell<>ut: find 

spell. spellin. 

split: 

ligvec: software signal facilities. 
simplified software ligna1 facilities. 
simulator. • • • • • • • • • • 
sin. cos. tan. asin. acos. atan. atan2: 
linh. COllh. tanh: hyperbolic functions. 
sink. 
lite. 
size. 
size. 
size. 
size. • 
lize of an object file. 
size: lize man object file. 
sizes. • • • • • • • • • 
alattacb: auacb aerial lines as network 
lleep: aupend execution far an interval. 
lleep: 1U1pend execution far an interval. 
sleep: IUlpend execution far imerval. 
am: VME SMD dist interface. 
SMD dist interface. • • • • • • 
llllOOtb curve. • • • • • • • • • 
mate. amcore: display cbue game. 
mapshot ~the UUCP ay•em. 
ascore: display chase game. 
socket. 
socket. 
socket. 
socket. 
socket. 
socket. 
socket: create an endpoint for communication. 
socket D&llle. • • • • • • • • • • • • 

socketpair: create a pair of connected sockets. 
sockets. • ••••••••••••• 
sockets. • • • • • • • • • • • • •• 
soelim: eliminate .ao•s from nroff input 
software loopback network interface. 
software signal facilities. • • • • • • 
software signal facilities. • • • • • • 
solitaire card game canfield. 
Solutions, Inc.. 10 Mb/s Ethernet controller. 
sort. • ••••••••• 
sort. • •••••••• 
sort. • ••••••••• 
sort bibliographic database. 
sort or merge files. 
sort: sort or merge files. • • • • 
IOl'lbib: sort bibliograpuc database. 
sorted files. • • • • • 
sorted list. • • • • • 
.so•s from moff input 
so•s from nroff input. 
muce. • • • • • • • 
muce. • • • • • • • 
IOUl'Ce. binaiy. and or manual for program. 
(Souroe Code Control Subsystem). • • • • 
soorce: read commands from file. 
ap: disk lpllllling paeudo disk driver. • • • 
apace. dOlepl: graphics interface. /erase, label. 
spaces. and vice vena. • • • • • • • • • 
spumed dist configuration files. • • • • • • 
spanning pseudo dist driver. • • • • • • • 
spawn new proceu in a virtual memory efficient 
spccmftg: build spanned disk configwation files. 
specified command. 
specified length. 
specified time. • • • • • • • • • • • • • 
specified time. • • • • • • • • • • • • • 
specified time. • • • • • • • . • • • • • • 
specify additional device for paging and swapping. 
spell. spellin. spellout: find spelling enors. 
spellin. spell®t: find spelling enors. 
spelling errors. • • • • • • • 
spellout: find spelling errors. • 
spline: interpolate smooth curve. 
split a file into pieces. • • • • • • 

sigvec(2) 
lignal(3C) 
tc(l) 
sin(3M) 
linh(3M) 
nu11(4) 
uupoll(8C) 
brk(2) 
getdtablesize(2) 
getpagesize(2) 
pagesize(l) 
lize(l) 
lize(l) 
diskpart(8) 
dattacb(8C) 
deep(l) 
deep(3F) 
deep(3) 
an(4) 
am(4) 
apline(lG) 
make(6) 
uusnap(SC) 
make(6) 
accept(2) 
bind(2) 
connect(2) 
listen(2) 
recv(2) 
send(2) 
aocket(2) 
getsockname(2) 
aocketpair(2) 
getsockopt(2) 
IOCketpair(2) 
soelim(l) 
lo(4) 
signal(3C) 
sigvec(2) 
canfield(6) 
nw(4i) 
qsort(3) 
qsort(3F) 
tsort(l) 
sortbib(l) 
sort(l) 
sort(l) 
sortbib(l) 
comm(l) 
look(l) 
soelim(l) 
soelim(l) 
indent( I) 
mtstr(l) 
wbereis(l) 
sccs(l) 
csh(l) 
sp(4i) 
plot(3X) 
expand.Cl) 
spconfig(8) 
sp(4i) 
vfork(2) 
spconfig(8) 
csh(l) 
tnmcate(2) 
alarm(3C) 
alarm(3F) 
ualann(3) 
swapon(8) 
spell(l) 
apell(l) 
spell(l) 
spell( I) 
apline(lG) 
split(l) 
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files. fsplit: split a multi-routine Fortran file into individual 
fnxp. ldexp. modf: split into mantiua and exponent. 

split: split a file into pieces. 
uuclean: uucp spool directory clean-up. • • • • • 

lpq: apool queue u•min•tiOD program. 
atrm: nmove jobs spooled by at. • ·• • • • • • • • 

lprm: iemove jobs from the line printer spooling queue. • • • • • • • • 
pintf. fprintf, spintf: formatted output convenion. 

cbrt, 1qrt: cube root, square root. • • • • 
cbrt. aqrt: cube root. square root. • • • • • • • • • • 

, nnd. annd: nndom number generator. 
generator; routines for changing/ random, anndom, initltate, aetstate: better random mnnber 

ICUf. fscanf. ucanf: formatted inp.U convenioo. 

popd: pop lhell directory 
pulhd: pulh lhell directory 

sigstack: set and/or get signal 
dJtest: 

bad144: nad/write dee 
lldio: 
lldio: 

htable: convert NIC 

atty, gtty: set and get terminal 
fsync: synchronize a file's in-core 

if: conditional 
fstab: 

hashstat: print command buhins 
ioltat: nport 110 

vmstat: nport virtual memory 
systat: display system 

exit: terminate process with 
netstat: show network 

nport Ethernet Packet Tnnsmissioo Firmware 
ps: process 

stat, lstat, fstat: get file 
stat, lstat, fstat: get file 

ferror, feof, clearerr, fileno: stream 
sysline: display system status on 

ruptime: show host 
sysline: display system 

rwbod: system 

dinctories. 

bait: 
pause: 

icheck: file system 
subroutines. dbminit, fetch, 

strlen, index, rindex: string operations. 
rindex: string operations. llleat, stmcat, 

operations. strcat, atmcat, atrcmp, atmcmp, 
f close, fllush: close or flush a 

fopen, freopen, fdopen: open a 
fseet. ftell, rewind: nposition a 

getcbar, fgetc, getw: get character or word from 
gets, fgets: get a lbing from a 

putcbar, fputc. putw: put character or word on a 
puts, fputs: put a string on a 

setbuff er, setlinebuf: asaign buffering to a 
ungetc: push character back into input 

led: 
ferror, feof, clearerr, fileno: 

ICllld, rresvport. ruserok: routines for returning a 
rcmd, rresvport. ruserok: routines for returning a 

rexec: return 
nxec:nturn 

fdate: return date and time in an ASCII 
gets, fgets: get a 
puts. fputs: put a 

bcopy, bcmp, bzero, ffs: bit and byte 
atmcmp, atrcpy, stmcpy, strlen, index, rindex: 

extract strings from C programs to implement shared 
other binary, file. 
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stab: symbol table types. 
ltaCt. ••••••••• 
stact. ••••••••• 
stact COlllUL • • • • • • 
ltandalone dist test program. • • • 
ltaDdard 144 bad sector informatioo. 
ltaDdard buffered input/output package. 
ltaDdard buffered inputlootput package. 
ltaDdard f onmt bolt tables. 
Ital, lltat, flllt: set file atatus. 
Ital, lltat, fatat: get file atatus. 
state (defunct). • • • • • • 
state with that OD disk. 
ltatelllelll • • • • • • • • • • 
Italic information about filesystems. 
statistics. • • • 
ltatistics. • • • 
statistics. • • • 
statistics OD a at. 
status. 
status. 
status. DW8lal-
status. 
status. 
status. 
status inquiries. 
status line of a terminal. 
status of local madtines. 
status on status line of a tenninal. 
status server. • • • • • • • • • 
stdio: standard buffered input/output package. 
stdio: standard buffered input/output package. 
sticky: persistent text and append-only 
stop: bait a job or process. 
stop the processor. • • • • • • • • 
stop until signal. • • • • • • • • • 
storage coosistency check. • • • • • 
store, delete, firatkey, nextkey: data base 
lllCat, atmcat, strcmp, atmcmp, atrcpy. atrncpy. 
atrcmp, ltmcmp, atrcpy, ltmcpy, strlen, index, 
atrcpy. atmcpy, strlen, index, rindex: string 
atream. ••• 
lb'ealD. ••• 
atream. ••• 
atream. getc, 
atream. ••• 
stream. putc, 
atream. •••• 
atream. aetbuf, 
atream. ••• 
atream editor. 
atream status inquiries. 
atream to a nmcu command. 
atream to a remote command. 
atream to a nmcu command. 
atream to a nmote command. 
string. • ••••• 
string from a stream. 
string OD I stream. 
string operations. • • • • ~ 
string operatioos. lll'Clt, ltl'Dcat, ltranp, 
strings. xstr: • • • • • • • • • • • • 
strings: find the pintable strings in a object, or 

lli 
.. 

- 1-

Permuted Index 

faplit(l) 
fnxp(3) 
aplit(l) 
wclean(8C) 
lpq(l) 
atrm(l) 
lprm(l) 
pintf(3S) 
aqrt(3M) 
aqrt(3M) 
n.nd(3C) 
n.ndom(3) 
IClllf(3S) 
stab(S) 
csh(l) 
cab(l) 
sigstack(2) 
drteat(8) 
bad144(8) 
intro(3S) 
stdio(3S) 
btable(8) 
ltat(2) 
stat(3F) 
atty(3C) 
fsync(2) 
csh(l) 
fstab(S) 
cab(l) 
iostat(l) 
vmstat(l) 
systat(l) 
exit(3F) 
netstat(l) 
nwstat(8) 
ps(l) 
stat(2) 
atat(3F) 
ferror(3S) 
sysline(l) 
ruptime(l C) 
sysline(l) 
rwhod(8C) 
intro(3S) 
stdio(3S) 
sticky(8) 
csh(l) 
balt(8) 
pause(3C) 
icheck(8) 
dbm(3X) 
string(3) 
atring(3) 
string(3) 
fclose(3S) 
fopen(3S) 
faeek(3S) 
getc(3S) 
gets(3S) 
putc(3S) 
puts(3S) 
aetbuf(3S) 
ungetc(3S) 
aecl(l) 
ferror(3S) 
rcrnd(3) 
rcmd(3X) 
rexec(3) 
rexec(3X) 
fdate(3F) 
gets(3S) 
puts(3S) 
bstring(3) 
string(3) 
xstr(l) 
strings( I) 
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Permuted Index 

ltrings. xstr: extlac:t ltrings from C programs to implement shared 
ltrings: find the printable ltrings in a object, or other binary, file. • • • 

basename: strip filename affixes. • • • • • • • • • • 
strip: remove symbols and relocation bits. • • 

ltl'Cat, stmcat, strcmp, strncmp, strcpy, stmcpy, llrlen, index, rindex: string opentions. 
index. rindex: ltring operations. ltl'Cat, lltrncat, mcmp, lltrDcmp. lltrepy. lltrncpy' strlen, 

string operations. sbalt, stmcat, lltremp, lltrDClllp, strcpy, stmcpy, ltrlen, index, rindex: 
sbalt, stmcat, strcmp, lltrncmp, lltl'Cpy, stmcpy, ltrlen. index, rindex: string operations. 

ltnlct: lltlUCbue Fortran programs. • • • • 
lltrUCt: 1bUC:tU1e Fortran programs. • • • • • • • 

lily, gtty: let and get terminal ltate (defunct). 
lily: Mt termiDa1 options. • • • • • • • 
llyle: amlyze writing style rl a document 

style: analyze writing style of a document. • • • • • • 
su: 1Ublltitute uaer id temporarily. 

alarm: execute a IUbroutine after a specified time. 
fetch. store, delete, firstkey, nexttey: data base subroutines. dbmnit, • • • • • 

dbm_nextkey, dbm_enor, dbm_clearerr: data base IUbroutinea. /dbm store, dbm delete, dbm firsttey, 
lib2648: IUbroutines for the -HP 2648 giipbics terminal. 

1U: IUbltitute user id temporarily. • • • 
ICCS: front end for SCCS (Source Code Control Subsystem). • • • • • • • • • • 

IUDl: 1U1D and CCIWlt blocks in a file. 
IUID! IUDl and count blocks in a file. 

du: IUIDIDlrize dist mage. • • • • • 
quot: summarize file system ownership. 

repquota: smnmarize quotas for a file system. 
sync: update the super block. 

update: periodically update the super block. • • 
sync: update super-block. • • 

suspend: suspend a shell, resuming its superior. 
inetd: internet "super-server''. • • • • • 

intro: introduction to special files and hardware support. 
suspend: suspend a shell, resuming its superior. 

sleep: suspend execution for an interval. 
sleep: suspend execution for an interval. 
sleep: suspend execution for interval. 

usleep: suspend execution for interval. 
suspend: suspend a shell, resuming its superior. 
swab: swap bytes. • • • • • • • • ••• 

swab: swap bytes. • • • • • • ·~ • • • • • • • 
swapon: add a swap device for interleaved paging/swapping. 

paging/swapping. swapon: acid a swap device for interleaved • • 
swapping. swapon: specify additional device for paging and 

swapon: specify additional device for paging and swapping. 
breaksw: exit from switch. 

case: selector in switch. • 
default: catchall clause in switch. • 

endsw: terminate switch. • • • • • • 
switch: multi-way command branch. 

dbx: dbx symbol table information. 
stab: symbol table types. • • • • • • • 

readlink: read value of a symbolic link. • • • • • • • • • 
symlink: make 1ymbolic lint to a file. • • • • • • 

strip: remove symbols and relocation bits. 
symlint: make symbolic lint to a file. 
symonler: rearrange name list. · • • 
sync: update super-block. 
sync: update the super block. • • • 

adjtime: correct the time to allow synchmni7.ation of the system clock. • • • 
disk. fsync: synchronize a file's in-core state with that on 

select: synchronous 110 multiplexing. 
csh: a shell (command interpreter) with C-like syntax. • • • • • • • • • • • • • •• 

L. sys: UUCP remote bolt description file. • • 
syscall: indirect system call. · • • • • • • 

penor, sys_ entist, sys_ netr. system enor messages. • • • 
terminal. sysline: display system status on status line ofa 

ayslog: log systems messages. • • • • • • 
system log. syslog, openlog, doeelog, setlogmut: control 

syslogd: log systems messages. 
perror, sys_entist, sys nerr: system error messages. 

psignal, sys-aiglist: system signal messages. 
sysiat: display system statistics on a crt. 

syslog: log systems messages. 
syslogd: log systems messages. 

tgmon: generate a dump of the operating system's profile buffers. 
rehash: recompute command hash table. • • • • • • • 

Xltr(l) 
strings( I) 
basename(l) 
ltrip(l) 
ltring(3) 
ltring(3) 
string(3) 
string(3) 
lbUct(l) 
llruct(l) 
llty(3C) 
llty(l) 
style(l) 
style(l) 
su(l) 
alarm(3F) 
dbm(3X) 
ndbm(3) 
h1>2648(3X) 
su(l) 
sccs(l) 
sum(l) 
sum(l) 
du(l) 
quot(8) 
repquota(8) 
sync(8) 
updale(8) 
sync(2) 
csh(l) 
inetd(8) 
intro(4) 
csh(l) 
sleep(l) 
sleep(3F) 
sleep(3) 
usleep(3) 
csh(l) 
swab(3) 
swab(3) 
swapon(2) 
swapon(2) 
swapon(8) 
swapon(8) 
csh(l) 
csh(l) 
csh(l) 
csh(l) 
csh(l) 
dbx(S) 
stab(5) 
readlink(2) 
1ymlink(2) 
strip(l) 
symlink(2) 
symorder( 1) 
sync(2) 
sync(8) 
lldjtime(2) 
fsync(2) 
select(2) 
csh(l) 
L.sys(S) 
sysca11(2) 
penor(3) 
sysline(l) 
syslog(8) 
1yslog(3) 
1yslogd(8) 
penor(3) 
psignal(3) 
systat(l) 
1yslog(8) 
syslogd(8) 
tgmon(8) 
csh(l) 
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unhash: discard command bash table. 
mkbosts: generate bashed host table. 

mkpasswd: generate bashed pa18Word table. 
/etc/nub: mounted file system table. 

vwidtb: mate troff width table for a font 
dbx: dbx symbol table information. 

getdtablesize: get delcriptor table size. • • 
stab: symbol table types. 

blable: convert NIC lllandard format host tables. 
route: manually manipulate the routing tables. 

tbl: format tables for nroff or troff. 
gettable: get NIC format host tables from a host. 

tabs: let terminal tabs. • • • • • • • • 
tabs: let terminal tabs. • 

expand, unexpand: expand tabs to apacea, and vice versa. 
ctags: crute a tags file. • • • • • • • • 

tail: deliver the Jut part of a file. 
talk: talk to another wier. • • • 

talk: talk
1 
to andber wier. • • • • • 

functions and their inverses. sin, cos, 
sinb, cosh, 

tcopy: copy a mag 
tp: manipulate 

tar: 
tar: 

tp: DEC/mag 
tclose, tread, twrite, trewin, tskipf, tstate: f77 

mt:mapetic 

talkd: remote wier communication server. 
tan, asin, acoa, &tan, llal12: trigonometric 
tanb: hyperbolic functions. 
tape. • ••••••• 
tape archive. 
tape archive file format. 
tape archiver. 
tape formats. 
tape 110. topen, 
tape manipilating program. 
tar: tape an:hive file format 
tar: tape an:hiver. • • • • • 

admin: perform routine system administntion talks llltOmatically. • • • • 
deroff: remove nroff, troff, tbl and eqn constructs. • • • 

tbl: format tables for nroff or troff. 
tc: pbotoypesetter simulator. 

tape 110. topen, tclose, tread, twrite, trewin, tskipf, tstate: f77 
tcopy: copy a mag tape. • • • • • • • • • 
tcp: Internet Transmission Control Protocol. 

tk: paginator for the 
last: indicate last logins of usen and 

index, rindex, lnblnk, len: 
operations. opendir, readdir, 

telnet: user interface 10 the 
telnetd: DARPA 

tee: pipe fitting. • • • • • 
Teklron.ix 4014. • • • • • • • • • • • 
teletypes. • • • • • • • • • • • • • • 
tell about character objects. • • • • • • • 
telldir, seekdir, rewinddir, closedir: directory 
TELNE'f protocol. • • • • • • • • • • 
TELNE'f protocol server. • • • • • • • 
telnet: wier interface to the TELNET protocol. 
telnetd: DARPA TELNET protocol server. 

su: substitute user id temporarily. • • • • • • • • •••• 
signals invalid floating-point operations on a VAX (temporary). infnan: • • • • • • • 

term: conventional names for terminals. 
termcap: terminal capability data base. 

lib2648: subroutines for the HP 2648 graphics terminal. 
lock: reserve a terminal. 

1ysline: display system status on status line of a terminal. 
ttyname, isatty, ttyslot: find name of a terminal. 

vbangup: virtually "hangup" the current control terminal. 
worms: animate worms on a display terminal. • • • • • • 

tenncap: terminal capability data base. 
gettytab: terminal canfiguration data base. 

tset: terminal dependent initializ.ation. 
pty: pseudo terminal driver. • • • • • • • • • • 

tgetent, tgetnum, tgetflag, tgetstr, tgoto, tputs: terminal independent operation routines. 
ttys: terminal initialization data. 

tty: general terminal interface. 
getty: set terminal mode. 

tty: get terminal name. • 
Illy: set terminal options. 

ttynam, isatty: find name of a terminal port. 
clear: dear terminal screen. 

script: make typescript of terminal session. 
stty. gtty: set and get terminal state (defunct). 

tabs: set terminal tabs. 
term: conventional names for terminals. • • • • • 

wait, wait3: wait for process to terminate. 
wait: wait for a process to terminate. 

_exit: terminate a process. 
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l'ermuted Index 

csh(l) 
mkhosts(8) 
mkpasswd(8) 
mtab(S) 
vwidth(l) 
dbx(S) 
getdtablesize(2) 
stab(S) 
btable(8) 
route( SC) 
tbl(l) 
gettable( SC) 
tabs(l) 
tabs(l) 
expand(l) 
ctags(l) 
tail(l) 
talk(l) 
talk(l) 
talkd(8C) 
lin(3M) 
linh(3M) 
tcopy(l) 
tp(l) 
tar(S) 
tar(l) 
tp(S) 
topen(3F) 
mt(l) 
tar(S) 
tar(l) 
ldmin(8) 
deroff(l) 
tbl(l) 
tc(l) 
topen(3F) 
tcopy(l) 
tcp(4P) 
tee(l) 
tk(l) 
last(l) 
index(3F) 
directory(3) 
telnet(lC) 
telnetd(8C) 
telnet(lC) 
telnetd(8C) 
su(l) 
infnan(3M) 
term(7) 
termcap(S) 
lib2648(3X) 
lock(l) 
sysline(l) 
ttyname(3) 
vbangup(2) 
worms(6) 
tenncap(S) 
gettytab(S) 
tset(l) 
pty(4) 
termcap(3X) 
ttys(S) 
tty(4) 
getty(8) 
tty(l) 
stty(l) 
ttynam(3F) 
clear(l) 
script(l) 
stty(3C) 
tabs(l) 
term(7) 
wait(2) 
wail(3F) 
exit(2) 
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ootput exit: 
till: 

till pg: 
endif: 

end: 
exit: 

endsw: 
abort: abnormal 

terminate a process after flU&hing any pending • • • • • 
tenninate a process with extreme prejudice. 
terminate all memben of a process group. 
tenninate conditional. • • • 
terminate loop. • • • • • 
tenninate process with status. 
terminate switch. • • • • • 
termination. • • • • • 
test: condition command. 

dltest: standalone dist test program. • • • • • • 
quiz: test your knowledge. • • • • 

lticty: persistent text and append-mly directories. 
eel: text editor. • • • • • • 

ex, edit: text editor. • • • • • • • • 
fa: simple text formatter. • • • • • • • 

nroff: text formalting. • • • • • • • • 
troff, nroff: text formalting and typeaetting. 

ms: text formalting IDICl'08. 

yes: print text repeatedly. • • • • • • 
tftp: trivial file tranlfer program. 
tftpd: DARPA Trivial File Tnnlfer Protocol server. 

terminal independent operation routines. taetent, taetaum. taetftag. tgetstr, taCJIO. tplll: 
independent operation routines. tgetent, tgetnum, ta«ftag, tgetllr, tgoto, qua: terminal • • • • 

independent operation routines. tgetent, taetnum, tptftag, tgelllr, tgoto, qua: terminal 
operation routines. tgetent, tgetnum, tgetflag, tgetstr, tgCJIO, tputa: terminal independent 

routines. tgetent, tgetnum, tgetftag, tgetstr, taoto, tputa: tenninal independent operation 
acos, atan, atan2: trigonometric functions md their inverses. ain, c:oa, tm, asin, 

diction, explain: print wordy sentences; tbesawua for diction. 
alann: schedule signal after specified time. 

alann: execute a subroutine after a specified time. 
at: execute commands at a later time. 

etime, dtime: return elapsed execution time. 
gettimeofday, settimeofday: get/set date md time. 
shutdown: close down the system at a given time. 

time, ftime: get date md time. 
time, ctime, ltime, gmtime: return system time. 

ualann: schedule signal after specified time. 
time: time a command. 
time: time command. 

time, ctime, ltime, gmtime: return system time. 
time, ftime: get date and time. 

fdate: return date md time in ID ASCll string. 
idate, itime: return date or time in numerical form. 

profil: execution time profile. • • • • 
timed: time server daemon. 

adjtime: correct the 
gmtime, asctime, timezone, tzset: convert date and 

tzfile: 
timedc: 

getitimer, setitimer: get/set value of interval 
times: get process 

utime: set file 
utimes: set file 

time: time a command. • • 
time: lilne conunand. • • • • • • • • • • • • 
time to allow aynchroni7.ation of the system clock. 
time to ASCII. c::time, localtime, 
time zone information. 
timed control program. 
timed: time server daemon. • • 
timedc: timed control program. 
timer. 
times. • •••••••• 
times. • • • • • • • ••••• 
times. • •••••••• 
times: get process times. • • • • 

exit, export, login, read, readonly, set, shift, times, trap, unast, wait: command language. /exec, 
c::time, localtime, gmtime, asctime, time1.00e, tzset: caavert date and time to ASCII. 

tip, m: connect to a remote system. • • • • • • 
tt: paginatorforthe Tetlronix 4014. • •••••• 
tm: TM-11/TE-10 magtape interface. • • • • • • 

tm: 1M-llffE-10magtapeilltelface. • ••••••• 

isgraph, iscntrl, isascii, toopper, tolower, 
popen, pclose: initiate 110 

/isprint, isgraph. iacntrl, isasai, toupper, 
tstate: f77 tape 110. 

tsort: 

tn3270: full-acreen remote login to mM VMICMS. 
toucii: cbancterclusification 1D1C10S. /isprint, 
tdfrom a p-oceu. • • • • • • • • • • • 
tolower, toucii: dwac:ter clUlification macros. 
topen, tclose, tread, twrite, trewin, tskipf, 
topological sort. • • • • • • • • • • • • • • 
touch: update date last modified of a file. 

/ispunct. isprint, isgraph, iscntrt, isascii, toupper, tolower, toascii: character classification/ 
tp: DEC/mag tape formats. • • • • • • • • 
tp: manipulate tape archive. • • • • • • • • • 

tptent, tgetnum, tgetftag, tgetstr, tgoto, tputs: terminal independent operation routines. 
tt: translate characters. • • • • • • • 

exit(3) 
till(l) 
tillpg(8) 
csh(l) 
csh(l) 
exit(3F) 
csh(l) 
abort(3F) 
test(l) 
drtest(8) 
quiz(6) 
lticty(8) 
ed(l) 
e.x(l) 
fmt(l) 
nroff(l) 
troff(l) 
ms(7) 
yes(l) 
tftp(lC) 
tftpcl(8C) 
tenncap(3X) 
tenncap(3X) 
tenncap(3X) 
tenncap(3X) 
termcap(3X) 
ain(3M) 
dic:tion(l) 
alann(3C) 
alarm(3F) 
ll(l) 
etime(3F) 
gettimeof day(2) 
lhutdown(8) 
time(3C) 
time(3F) 
ualann(3) 
time(l) 
csh(l) 
time(3F) 
time(3C) 
fdate(3F) 
idale(3F) 
profil(2) 
timed(8) 
time(l) 
csh(l) 
adjtime(2) 
c:time(3) 
tzfile(5) 
timedc(8) 
timed(8) 
timedc(8) 
getitimer(2) 
times(3C) 
utime(3C) 
utimes(2) 
times(3C) 
sh(l) 
c:time(3) 
tip(lC) 
tk(l) 
tm(4) 
tm(4) 
tn3270(1) 
c:type(3) 
popen(3) 
c:type(3) 
topen(3F) 
tsort(l) 
IOUCh(l) 
c:type(3) 
tp(S) 
tp(l) 
tenncap(3X) 
tl(l) 
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ptnce: process trace. 
trpt: transliterate protocol trace. 

trsp: transliterate aequenced packet protocol trace. 
goto: COIDJDIDd transfer. • • • • • • • • • • • 
wcico, uucpd: transfer files queued by uucp or UllX. 

ftp: ARP ANET file transfer program. • • • • 
tftp: trivial file transfer program. • • • • 

ftpd: DARPA Internet File Transfer Protocol server. • • 
tftpd: DARPA Trivial File Transfer Protocol server. • • 

tr: tl'IDlllle cbalacters. • • • • 
ttpt: tran&literate protocol trace. • • • • • • • 
trap: tranaliterate sequenced packet prUOcol trace. 

tcp: Internet Tranlmiuion Conlrol Protocol. • • 
nwstat- report Ethernet Packet Transmission Fll"DIWare atatus. • • • • • 

uuencode, uudecode: encode/decode a binary file for tlallsmission via mail. • • • • • • • 
trpfpe, fpecnt: trap and repair ftoating point faults. 

trapov: lnp and repair ftoating point overflow. 
traper: lnp aridunelic errors. • • • • • • • • • • • 

export, Jogin, le&d, radonly, set, llhift. times, trap. umut, wlit: command language. /exec. exit, 
traper: trap arithmetic errors. • • • • • • • • • 
lnpov: 1np and repair floating point overflow. 

1/0. topen, tclose, tread, twrite. bewin, tatipf, tit.ate: f77 tape 
tret: trekkie l&JDe. • • • • • • • • • • 

trek: ttetlcie PJDe. • • • • • • • • • • • • 
topen, tclose, tread, twrite, trewin, tatipf, tit.ate: f77 tape 1/0. 

sin, cos, tan, asin, acos, atan, atan2: trigonometric functions and their inverses. 
tftp: trivial file 1lanlf er program. 

tftpd: DARPA Trivial File Transfer Protocol server. • •• 
tbl: format tables for nroff or troff. • • • • • • • • • • • • • • • 

Lisp programs to be printed with nroff, vtroff, or troff. vlp: Format • • • • • • • • • • 
troff. nroff: text formatting and typesetting. 

deroff: remove nroff, troff. tbl and eqn comtructs. • • • • • • 
vwidlh: make troff width table for a font. • • • • • • • 

battlestar: a tropic:al adventure game. • • • • • • • • 
faults. trpfpe, fpecnt: trap and repair ftoating point 

trpt: tranaliterate pnmcol trace. • • • • • 
trace. tnp: transliterate 1equenced packet protocol 

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

truncate: truncate a file to a specified length. • • • • 
truncate: truncate a file to a specified length. 

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

ta: TS-11 magtape interface. 
ts: TS-11 magtape interface. 

taet: terminal dependent initialization. 
topen, tclose, tread, twrite, trewin, tatipf, tit.ate: f77 tape 1/0. 

taort: topological aort. • • • 
topen, tclose, tread, twrite, bewin, tskipf, tit.ate: m tape 1/0. • • • • • • • 

tty: general terminal interface. 
tty: get terminal name. • • • • • • • • 
ttynam, iaatty: find name cl a terminal port. 
ttyname, isatty, ttyslot: find name cl a terminal. 

getttyent. getttynam, setttyent, endttyent: get ttys file entty. • • • • • • • 
ttys: tennina1 initialimion data. • • • 

ttyname, iaatty, Uyslot: find name d a terminal. • • • • • 
tunef s: nme up an existing file system. • • • • • 

tunefs: tune up an existing file system. 
topen, tclose, tJead, twrite, trewin, tatipf, tstate: f77 tape 110. 
file: determine file type. • • • • • • • • • • • • • 
stab: symbol table types. • ••••••••••• 

types: primitive system data types. • • • • • • • • • • • • 
types: primitive system data types. 

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

eqn, neqn, checkeq: typeset mathelllllics. 
troff, nroff: text formatting and typesetting. • • • • • • • 

Ufile: time mne information. 
clime, localtime, gmtime, asctime, timemne, tzset: convert date and time to ASCII. 

ualarm: schedule signal after specified time. 
getpw': get name from uic:l. • • • • • • • • • • • • • • • • 

ul: do underlining. • • • • • • • • • • 
umast: change or display file creation mast. 
umast: set file creation mode mast. 

login, read, readonly, set, shift, times, trap, umast, wait: command language. /exec, exit, export, 
mrunt. umount: mount and dismount filesystems. • • • • • • • 
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Jtrace(2) 
trpt(8C) 
tnp(8C) 
csh(l) 
wcico(8C) 
ftp(lC) 
tftp(lC) 
ftpd(8C) 
tftpd(8C) 
tr(l) 
trpt(8C) 
trsp(8C) 
tcp(4P) 
DWStat(8) 
uuencode(l C) 
trpfpe(3F) 
trapov(3F) 
traper(3F) 
lh(l) 
traper(3F) 
trapov(3F) 
topen(3F) 
trek(6) 
trek(6) 
topen(3F) 
sin(3M) 
tftp(lC) 
tftpd(8C) 
tbl(l) 
vlp(l) 
troff(l) 
deroff(l) 
vwidth(l) 
battlestar( 6) 
trpfpe(3F) 
trpt(8C) 
trsp(8C) 
true(l) 
false(l) 
truncate(2) 
truncate(2) 
false( I) 
true(l) 
ts(4) 
ts(4) 
tset(l) 
topen(3F) 
tsort(l) 
topen(3F) 
tty(4) 
tty(l) 
ttynam(3F) 
ttyname(3) 
getttyent(3) 
ttys(S) 
ttyname(3) 
tunefs(8) 
tunefs(8) 
topen(3F) 
file(l) 
stab(S) 
types(S) 
types(S) 
acri~(l) 
man(7) 
eqn(l) 
troff(l) 
tzfile(S) 
c:time(3) 
ualann(3) 
getpw(3C) 
ul(l) 
csh(l) 
wnask(2) 
sh(l) 
mount(8) 
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compress, 
ul:do 

expand, 

mbemp: make a 
gethostid, aetboslid: get/set 

flush: flush output to a logical 
fseet, ftell: reposition a file on a logical 

1etc, fgetc: get a character from a logical 
putc, fputc: write a character to a fortran logical 

learn: computer aided instruction about 
reboot: 

system: execute a 
uux: unix to 

wcp: unix to 
mtio: 
uux: 

wcp: 

rmdir: remove 
rm, rmdir: remove 

punlock: 
mmap, munmap: maps or 

getenv, setenv, 

uptime: show how long system has been 
tunefs: tune 

tooch: 

sync: 
sync: 

update: periodically 

du: summarize disk 
quota: display disk 

what: show what versions of object modules were 
miscellaneous: miscellaneous 

login: login new 
talk: talk to another 

write: write to another 
seteuid, setruid, setgid, setegid, setrgid: set 

talkd: remote 
environ: 

wboami: print effective current 
su: substitute 

getuid, geteuid: get 
setreuid: set real and effective 

finger: 
fingerd: remote 

telnet: 
wbois: DARPA Internet 

getuid, getgid: get 
edquola: edit 

getusershell, setusershell, endusershell: get legal 

unaliaa: remove aliaaes. • • • • • • • • • • • 
uncompress. zcat: compress and expand data. 
underlining. • • • • • • • • • • • • • • • • 
unexpand: expand tabs to spaces, and vice versa. 
ungetc: pilh chll'ICter back into input stream. 
unhuh: discard command bash table. 
unifdef: remove if def eel lines. 
uniq: report repeated lines in a file. 
unique filename. • • • • • • • 
unique identifier of current host 
uniL • • • •• 
uniL •••••••••• 
uniL •••••••••• 
uniL •••••••••• 
units: conversion program. 
lJNIX. • •••••••• 
lJNIX boolstrapping procedures. 
lJNIX coaunand. • • • • • 
unix command execution. 
unixcopy. • ••••• 
lJNIX magtape intetface. 
unix to unix command exeaition. 
unix to unix copy. • • • • • • 
unlimit: remove resource limitiations. 
(unlink) directories. • • • • • • 
(unlink) files or directories. • • • 
unlink: remove a directory entry. 
unlink: remove directory entry. 
unlock the current process. • • • 
UlllDaps pages. • • • • • • • 
unmount: remove a file system. 
unset: disc:ard llhell variables. • 
unsetenv: manipulate environmental variables. 
unsetenv: remove environment variables. 
up. • ••••••••••••••• 
up an existing file system. • • • • • • • 
update date last modified of a file. 
update: periodically update the super block. 
update super-block. • • • • • • • • • • 
update the super block. • • • • • • • • 
update the super block. • • • • • • • • 
uptime: show how long system bas been up. 
usage. ••••••••• 
usage and limits. • • • • • 
used to construct a file. • • • • • 
useful information pages. 
user .•••••••• 
user. • ••••••• 
user. • ••••••• 
user and group ID. setuid, • • • • • • • 
user commm.ication server. 
user environment. 
userid. • ••••• 
user id telllpOl'8rily. • • • • • • • • • • 
user identity. • • • • • • • • • • • • 
userID's. • ••••••• 
user information lookup program. 
user information 1erver. • • • • • 
user interface to &be TELNET protocol. 
user name directory service. 
user or group ID of the caller. • • • • 
user quotas. • • • • • • • • • • • 
user shells. • • • • • • • • • • • • • 
USERFILE: UUCP pathname permissions file. 

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

wall: write to all users. • • • • • • • • • • • • • • • • 
last: indicate last logins of users and teletypes. • • • • • • • • • • • • • 

users: compact list of users who are on the system. 
getlog: get user's login name. • • • • • • • • 

users: compact list of users who are on the system. 
usleep: suspend execution for interval. 

getrusage: get information aboot resource utilization. 
vtimes: get information aboot resource utilization. 

utime: set file times. 
utimes: set file times. 

csh(l) 
compress( 1) 
ul(l) 
expand(l) 
ungetc(3S) 
csh(l) 
unifdef(l) 
uniq(l) 
mktemp(3) 
gethostid(2) 
ftush(3F) 
faeek(3F) 
getc(3F) 
putc(3F) 
units(l) 
learn(l) 
reboot(8) 
aystem(3F) 
UWl(lC) 
wcp(lC) 
mtio(4) 
UWl(lC) 
wcp(lC) 
csh(l) 
rmdir(l) 
rm(l) 
unlink(3F) 
unlink(2) 
punlock(2) 
mmap(2) 
unmount(2) 
csh(l) 
getenv(3) 
csh(l) 
uptime(l) 
tunefs(8) 
touch(l) 
update(8) 
sync(2) 
aync(8) 
update(8) 
uptime(l) 
du(l) 
quota(l) 
what(l) 
intro(7) 
csh(l) 
talk(l) 
write(l) 
setuid(3) 
talkd(8C) 
environ(?) 
wboami(l) 
su(l) 
getuid(2) 
setreuid(2) 
finger(!) 
fingerd(8C) 
telnet(lC) 
whois(l) 
getuid(3F) 
edquota(8) 
getusershe11(3) 
USERFILE(5) 
ldduser(S) 
binmail(l) 
wall(l) 
last(l) 
users(l) 
getlog(3F) 
users(l) 
usleep(3) 
getrusage(2) 
vtimes(3C) 
utime(3C) 
utimes(2) 
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uux. 

rmail: handle remote mail received via 
L-devices: 

uux.qt: 
I... aliases: 

uuname: list names of 
uulog: display 

uucico, uucpci: transfer files queued by 
USERFILE: 
L-dialcodes: 

uuq: examine or manipulate the 
L.cmds: 

L.ays: 
uupoll: poll a remote 

uuclean: 
uuanap: show amapsh<i oftbe 

wcico, 
transmission via mail. uuencode, 

uuencode: format of an encoded 

tranamission via mail. 

uucico, uucpci: transfer files queued by uucp or 

vacation: return "I am on 

abs: integer absolute 
hypot, cabs: Euclidean distance, complex absolute 

functions. f abs, ftoor, ceil, rint: absolute 
readlink: read 

getenv: get 
getitimer, setitimer: get/set 

set: change 
false, true: provide truth 

dftmin, dftmax, dffrac, inmax: return extreme 
rand, drand, irand: return random 

true, false: provide truth 
htonl, htons, ntool, ntobs: convert 

set: change value of shell 
vamgs: 

setenv:set 
@: arithmetic on shell 

unset: discard shell 
unsetenv: remove environment 

getenv, setenv, unsetenv: manipulate environmental 
getenv: get value of environment 

signals invalid ftoating-point operations on a 
assert: program 
assert: program 

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

vfont: font formats fortbe Benson-Varian or 
hangman: Computer 

file. what: show what 
Versatec. 

efficient way. 

vgrindefs: 
terminal. 

onex. 
encode/decode a binary file for transmission 

rmail: handle remote mail received 
expand, unexpand: expand tabs to spaces, and 
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utmp, wtmp: login records. • • • • • • • ~ 
uucico, wcpd: transfer files queued by uucp or 
uuclean: uucp spool directory clean-up. 
uucp. • ••••••••• 
UUCP device description file. • • 
UUCP execution file interpreter. 
UUCP hostname alias file. 
UUCPhosts. • •••••• 
UUCP log files. • • • • • • 
uucporuux. ••••••••• 
UUCP pathname permissions file. 
UUCP phone number index file. • • • 
uucpqueue. • ••••••••• 
UUCP remote command permissions file. • • • • • 
UUCP remote host description file. 
UUCP lite. • •••••• 
uucp spool diredory clean-up. 
UUCP ay11em. • • • • • • 
uucp: unix to unix copy. • • • 
uucpci: tnufer files queued by uucp or uux. 
uudecodc: encode/decode a binary file for • 
uuencode file. • • • • • • • • • • • • 
uuencode: format of an encoded wencode file. • • 
wencode, uudecode: encode/decode a binary file for 
uulog: display UUCP log files. • • • • • 
uuname: list names of UUCP hosts. 
wpoll: poll a remoae UUCP site. 
wq: examine or manipulate the uucp queue. 
wsend: aend a file to a remote host. 
uusnap: show snapshot of the UUCP system. 
uux. • ••••••••••••• 
uux: unix to unix command execution. 
uuxq~: tJHCP execution file interpreter. 
vacation message. • • • • • • • • 
vacation: return •'I am on vacation•• message. 
valloc: aligned memory allocator. 
valloc: aligned memory allocator. 
value. • •••••••••• 
value. • •••••••••• 
value, floor, ceiling, and round-to-nearest 
value of a symbolic link. • • • • • 
value of environment variables. 
value of interval timer. 
value of lhell variable. 
values. • ••••• 
values. ftmin, ftmax, ffrac, 
values. • •••••••• 
values. • •••••••• 
values between host and network byte order. 
vamgs: variable argument list. 
variable. • •••••• 
variable argument list • 
variable in environment. 
variables. 
variables. 
variables. •••••• 
variables. • ••••• 
variables. • ••••• 
VAX (temporary). infnan: 
verification. • • • • • 
verification. 
verifier. 
versa. 
Versatec. • • 
version of the game hangman. • • • 
versions of abject modules were used to construct a 
wont: fant formata for the Benson-Varian or ••• 
wort: spawn new process in a virtual memory 
vgrind: grind nice listings of programs. • • • • • 
vgrindef s: vgrind' s language definition data base. 
vgrind's language definition data base. • •••• 
vhangup: virtually "hangup'' the current control 
vi: screen oriented (visual) display editor based 
via mail. uuencode, uudecode: 
via uucp. 
vice versa. •••••••••• 

-lix-
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Ulmp(S) 
wcico(8C) 
wclean(SC) 
rmail(l) 
L-devices(S) 
uuxqt(8C) 
L.aliases(S) 
uuname(lC) 
uulog(lC) 
wcico(8C) 
USERFILE(S) 
L-dialcodes(S) 
uuq(lC) 
L.cmds(S) 
L.sys(S) 
uupoll(8C) 
uuclean(8C) 
uusnap(SC) 
wcp(lC) 
wcico(SC) 
wencode(l C) 
uuencode(S) 
uuencode(S) 
wencode(l C) 
wlog(lC) 
wname(lC) 
uupoll(SC) 
wq(lC) 
wsend(l C) 
uusnap(SC) 
uucico(SC) 
uux(lC) 
uuxqt(8C) 
vacation(!) 
vacation(l) 
valloc(3) 
valloc(3C) 
abs(3) 
hypot(3M) 
ftoor(3M) 
readlink(2) 
getenv(3F) 
getitimer(2) 
csh(l) 
false(l) 
ftmin(3F) 
rand(3F) 
true(l) 
byteorder(3N) 
varargs(3) 
csh(l) 
varargs(3) 
csh(l) 
csh(l) 
csh(l) 
csh(l) 
getenv(3) 
getenv(3F) 
infnan(3M) 
asselt(3) 
assert(3X) 
lint(l) 
expand(l) 
vfont(S) 
bangman(6) 
what(l) 
vfont(S) 
vfork(2) 
vgrind(l) 
vgrindefs(5) 
vgrindef s(S) 
vhangup(2) 
vi(l) 
uuencode(l C) 
nnail(l) 
expand(l) 
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more, page: file perusal filter for at viewing. • • • • • • • • 
robots: fight off villainoos robots. • • • • • 

vipw: edit the password file. 
vfork: spawn new process in a vil1Ual melDOIY efficient way. 

vmstat: report vil1Ual memory statistics. • • • 
vhangup: virtually "hangup., the CWTellt control terminal. 

vi: screen oriented (visual) display editor based OD ex. • • • • • • • • 
consumption. vlimit: control maximum system reacun:e • • • • 

vtroff, or troff. vlp: Format Lisp programs to be printed with nroff, 
tn3270: full-screen remote login to mM VM/CMS. • • • • • • • • • • 

Id: .VME SCSI disk adapCor intelface. • ~ • 
sm: VME SMD dist mtelface. • • • • • • • 

mem,tmem, vmem: Ullin !DelDOty. • • • • • • • 
vmstat: report virtual memory ltllistics. 

fs, inode: format of file system volume. • • • • • • • • • • • • 
'¥timea: get information about l'elOURle utilization. 

vlp: Format Lisp programs to be printed with nroff, moff, or troff. • • • • • • • • • • • • 
vwidlh: make troff width table for a font. • • • • 
w: who is on and what they are doing. • • • • • 

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

ligpause: atomically release blocked signals and 
wait, wait3: 

wait: .wait completion of process. • • • • • • • 
wait: command language. /exec, exit, export, login, 
wait for a proceu to terminate. • • • • • 
wait for bactgmlnd processes to complete. 
wait for intenupt. • • • • • • • • • • 
wait for procea to terminate. • • • • • • 
wait: wait for a process to terminate. 
wait: wait for baQ:gmind processes to complete. 
wait, wait3: wait for poceu to terminate. 

wait, wait3: wait for process to terminate. 
atq: print the queue of jobs waiting to be run. 

what: show what versions of object modules 
wbatis: describe 

crash: 
used to construct a file. 

w: who is on and 
construct a file. what: show 

crash: what happens 
leave: remind you 

p-ogram. 
paths ( c s b only). 

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

wall: write to all users. 
we: word count. • • • • • 
were used to constnlet a file. 
what a command is. • • • • 
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: descn"be what a command is. • • • • • • 
when the systein crashes. • • • • • • • • • • 
when you have to leave. • • • • • • • • • • • 
whereis: locate IOU!Ce, binary, and or manual for 
which: locate a program file including aliases and 
while, : , • , breat. continue, cd, eval, 
while: repeat commands conditionally. 

break: exit wbile/foreach loop. • • • • • • • 
users: compact list of users who are on the system. • •••• 

from: who is my mail from?. 
w: who is on and what they are doing. 

who: who is on the system. • • • • • • 
biff: be notified if mail arrives and who it is from. • • • • • • • • • 

who: who is OD the system. • • • • 
wboami: pint effective CWTeDt user id. • • • 
wbois: DARPA Internet user name directory service. 

rwbo: who's logged in on local machines. 
fold: fold long lines for finite width outpit device. • • • • . • • 

vwidlh: make troff width table for a font • • • • • 
window: window environment. • • • • • 

window: window environment. 
fastboot, fastball: reboot/halt the system without checting the disks. 

sail: multi-user wooden ships and iron men. 
we: word count. • • • • • • • • • 

getc, getchar, f getc, getw: get character or word from llream. • • • • • • 
putc, putcbar, fputc, putw: pit character or word on a llream. • • • • • 

diction, explain: print wordy aentences; thesaurus for diction. 
cd: change working dinctory. 

chdir: change current working directory. 
getcwd: get pathname of current working directory. 

pwd: working directory name. • • 
getwd: get current working directory pllbname. 

worm: Play the growing worm game. • • • • • • • 
worm: Play the growing worm game. 
worms: animate worms on a display terminal. 

worms: animate worms on a display terminal. • • • • • • 
putc, fputc: write a charac:terto a fortran logical unit 

write, writev: write output • • • • • • • • • • • • • • 

more(l) 
robots(6) 
vipw(8) 
vfork(2) 
vmstat(l) 
vhangup(2) 
vi(l) 
vlimit(3q 
vlp(l) 
tn3270(1) 
ld(4) 
1111(4) 
mem(4) 
vmstat(l) 
fs(S) 
vtimes(3C) 
vlp(l) 
vwidlh(l) 
w(l) 
wait(l) 
sh(l) 
wait(3F) 
csh(l) 
ligpause(2) 
wait(2) 
wait(3F) 
csh(l) 
wait(2) 
wait(2) 
atq(l) 
wall(l) 
wc(l) 
what(l) 
whatis(l) 
crash(8V) 
what(l) 
w(l) 
what(l) 
whatis(l) 
crash(8V) 
leave(l) 
whereis(l) 
which(l) 
sh(l) 
csh(l) 
csh(l) 
users(l) 
from(l) 
w(l) 
who(l) 
biff(l) 
wbo(l) 
whoami(l) 
wbois(l) 
rwho(lq 
fold(l) 
vwidlh(l) 
window( I) 
window(l) 
fastboot(8) 
sail(6) 
wc(l) 
getc(3S) 
putc(3S) 
diction(l) 
cd(l) 
cbdir(2) 
getcwd(3F) 
pwd(l) 
getwd(3) 
worm(6) 
worm(6) 
worms(6) 
worms(6) 
putc(3F) 
write(2) 
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wall: write to all users. • • • • • 
write: write to another user. 

write: write to another user. 
write, writev: write wtpuL 

write, writev: write wtpuL 
open: open a file for reading or writing, or create a new file. 

style: analyze writing style d a docwnent 
utmp, wtmp: login records. 

wump: the gamed bunt-the-wumpus. • • 
ns addr, ns ntoa: Xerox NS(tm) address convenion routines. 

- "nend, xget, enroll": secret mail. • • • • • ••• 
XNSrouted: NS Routing Information Protocol daemon. 

bit: and, or, xor, not, nbift, lshift bitwise functions. • • • • • 
"xsend, xget, enroll": secret mail. • • • • • • • 

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

jO,jl, jn, yO, yl, yn: beasel functions. • •••• 
yacc: yet another compiler-compiler. 
yes: print text repeatedly. 

jO,jl, jn, yO, yl, yn: beasel functions. • •••• 
compress, uncompress, zcat: compress and expand data. 

tzfile: time zone information. 
zorlt: the game of dungeon. • • 
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write(l) 
write(2) 
write(2) 
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XNSrouted(8C) 
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1. Commands and Application Programs 

intro 
adb 
addbib 
apply 
apropos 
ar 
as 
at 
atq 
atnn 
awk 
basename 
be 
biff 
binmail 
cal 
calendar 
cat 
cb 
cc 
cd 
checknr 
chgrp 
chmod 
clear 
cmp 
col 
colcrt 
colrm 
comm 
compress 
cp 
crypt 
csh 
eta gs 
date 
dbx 
de 
dd 
deroff 
df 
diction 
diff 
diff3 
domainname 
du 
echo 
eel 
eft 
eqn 
error 
ex 
expand 
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debugger 

create or extend bibliographic database 
apply a command to a set of arguments 

locate commands by keyword lookup 
archive and library maintainer 

MC68000/MC6801G'MC68020 assembler 
execute commands at a later time 

print the queue of jobs waiting to be run 
JelllOve jobs spooled by at 

pattern scanning and processing language 
strip filename affixes 

arbitrary-precision arithmetic language 
be notified if mail arrives and who it is from 

send or receive mail among users 
print calendar 

reminder service 
catenate and print 

C program beautifier 
Ccompiler 

change wcrking directory 
check nroff/troff files 

change group 
change mode 

clear terminal screen 
compare two files 

filter reverse line feeds 
filter nroff output for CRT previewing 

remove columns from a file 
select or reject lines common to two sorted files 
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copy 
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create a tags file 
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debugger 
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convert and copy a file 
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disk free 
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Green Hills Fortran 77 compiler . . . . . . provide truth values 

determine file type 
find files 

user information lookup program 
simple text formatter 

fold long lines for finite width output device . . . . . . . print Fortran file 
who is my mail from? 
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ARP ANET file transfer program 
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display call graph profile data 

draw a graph 
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send and receive mail 
maintain program groups 

find manual information by keywords; print out the manual 
permit or deny messages 

make a directory 
create an error message file by massaging C source 

file perusal filter for crt viewing 
retrieve ASCil to IBM 3270 keyboard map 
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find spelling errors 
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split a file into pieces 
find the printable strings in a object, or other binary, file 

remove symbols and relocation bits 
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set terminal options 
analyze writing style of a document 
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who is on and what they are doing 

await completion of process 
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locate source, binary, and or manual for program 
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who is on the system 
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INTRO( 1) UNIX Programmer's Manual INTRO(l) 

NAME 
intro - introduction to commands 

DESCRIPTION 
This section describes publicly accessible commands in alphabetic mler. Certain distinctions of purpose 
are made in the headings: 

(1) Commands of general utility. 

(lC) Commands for communication with other systems. 

(10) Commands used primarily fa graphics and computer-aided design. 

N.B.: Commands related to system maintenance used to appear in section 1 manual pages and were dis
tinguished by (lM) at the top of the page. These manual pages now appear in section 8. 

SEE ALSO 
Section (6) for computer games. 

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 program. See wait and 
exit(2). The first byte is 0 for normal tennination. The second is customarily 0 for successful execution, 
nonzero to indicate troubles such as erroneous parameters, bad or inaccessible data, a other inability to 
cope with the task at hand. It is called variously "exit code," "exit status," or "return code," and is 
described only where special conventions are involved. 
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NAME 
adb - debugger 

SYNOPSIS 
adb [ options ] [ objfil [ corfil ] ] 

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

Objfil is normally an executable program file, preferably containing a symbol table; if not then the symbolic 
features of adb cannot be used although the file can still be examined. The default for objfil is a.out Corfil 
is assumed to be a core image file produced after executing objfil; the default for corfil is core. 

Requests to adb are read from the standard input and responses are to the standard output 

Adb ignores QUIT; IN1ERRUPr causes return to the next adb command. 

In general requests to adb are of the form 

[address] [, count ] [command] [ ; ] 

If address is present then dot is set to address. Initially dot is set to 0. For most commands count specifies 
how many times the command will be executed. The default count is 1. Address and count are expres
sions. 

The interpretation of an address depends on the context it is used in. If a subprocess is being debugged 
then addresses are interpreted in the usual way in the address space of the subprocess. If the operating sys
tem is being debugged either post-mortem or using the special file /dev/mem to interactive examine and/or 
modify memory the maps are set to map the kernel virtual addresses which start at Ox80000000 (on the 
VAX). 

OPTIONS 
-I dir Specifies a directory in which to be read with $< or$<< (see below) will be sought The default is 

/usr/lib/ adb. 

-k Forces adb to perform UNIX kernel memory mapping. This option should be used when core is a 
UNIX cr~h dump or /dev/rnern. 

-w Creates and open both objfiland corfil, if necessary, so that files can be read, written, and 
modified. 

EXPRESSIONS 

+ 

" 
inleger 

The value of dot. 

The value of dot incremented by the current increment. 

The value of dot decremented by the current increment 

The last address typed 

A number. The prefixes Oo and 00 ("zero oh") force interpretation in octal radix; the prefixes Ot 
and OT force interpretation in decimal radix; the prefixes Ox and OX force interpretation in hexade-
cimal radix. Thus Oo20 • Ot16 - OxlO •sixteen. If no prefix appears, then the default radix is 
used; see the $d command. The default radix is initially hexadecimal. The hexadecimal digits are 
0123456789abcdefABCDEF with the obvious values. Note that a hexadecimal number whose 
most significant digit would otherwise be an alphabetic character must have a Ox (or OX) prefix (or 
a leading zero if the default radix is hexadecimal). 

integer fraction 
A 32 bit floating point number. 

'cccc ' The ASCil value of up to 4 characters. \ may be used to escape a '. 

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

symbol A symbol is a sequence of upper or lower case letters, underscores or digits, not starting with a 
digil The backslash character \ may be used to escape other characters. The value of the symbol 
is taken from the symbol table in obifil. An initial _will be prepended 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 distinguish it from il]ternal 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 dbx(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 objfil. 

-exp Integer negation. 

·exp Bitwise complement. 

#exp Logical negation. 

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

el +e2 Integer addition. 

el -e2 Integer subtraction. 

el •e2 Integer multiplication. 

el %e2 Integer division. 

el &e2 Bitwise conjunction. 

ell e2 Bitwise disjunction. 

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

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

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

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

A format consists of one or more characters that specify a style of printing. Each format character may be 
preceded by a decimal integer that is a repeat count for the format character. While stepping through a for
mat dot is incremented by the amount given for each format letter. If no format is given then the last for
mat 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. 
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0 4 Print 4 bytes in octal. 
q 2 Print in signed octal. 
Q 4 Print long signed octal. 
d 2 Print in decimal. 
D 4 Print long decimal. 
x 2 Print 2 bytes in hexadecimal. 
X 4 Print 4 bytes in hexadecimal. 
u 2 Print as an unsigned decimal number. 
U 4 Print long unsigned decimal. 
I 4 Print the 32 bit value as a floating point number. 
F 8 Print double floating point 
b 1 Print the addressed byte in octal. 
c 1 Print the addressed character. 
C 1 Print the addressed character using the standard escape convention where control charac

ters are printed as "X and the delete character is printed as "'!. 
s n Print the addressed characters until a zero character is reached. 
S n Print a string using the "X escape convention (see C above). n is the length of the string 

including its zero terminator. 
Y 4 Print 4 bytes in date fonnat (see ctime(3)). 
i n Print as machine instructions. n is the number of bytes occupied by the instruction. This 

style of printing causes variables 1 and 2 to be set to the offset parts of the source and 
destination respectively. 

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

local or global data symbol 
? local or global text symbol 

local or global absolute symbol 

p 4 Print the addressed value in symbolic form using the same rules for symbol lookup as a. 
t 0 When preceded by an integer tabs to the next appropriate tab stop. For example, 8t 

moves to the next 8-space tab stop. 
r 0 Print a space. 
n 0 Print a newline. 
" •.. " 0 Print the enclosed string. 

Dot is decremented by the current increment. Nothing is printed. 
+ Dot is incremented by 1. Nothing is printed. 

Dot is decremented by 1. Nothing is printed. 

newline Repeat the previous command with a count of 1. 

[?/]I value mask 
Words starting at dot are masked with mask and compared with 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 then dot is 
unchanged; otherwise dot is set to the matched location. If mask is omitted then -1 is used. 

[?/]w value ... 
Write the 2-byte value into the addressed location. If the command is W, write 4 bytes. Odd 
addresses are not allowed when writing to the subprocess address space. 

[?/]m bl el fl[?/] 

April 29, 1985 

New values for (bl, el ,fl) are recorded. Ifless than three expressions are given then the remain
ing map parameters are left unchanged. If the '?' or'/' is followed by '*' then the second seg
ment (b2, e2 ,fl) of the mapping is changed. If the list is terminated by '?' or '/' then the file 
(objfil or corfil respectively) is used for subsequent requests. (So that, for example, 'im?' will 
cause'/' to refer to objfil.) 
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>name Dot is assigned to the variable or register named. 

A shell (/bin/sh) is called to read the rest of the line following'!'. 

$modifier 
Miscellaneous commands. The available modifiers are: 

<f Read commands from the file/. If this command is executed in a file, further commands 
in the file are not seen. If f is omitted, the current input stream is terminated. H a count is 
given, and. is 7.ero, 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 of << files that can be open at 
once. 

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

r Print the general registers and the instruction addressed by pc. Dot is set to pc. 
b Print all breakpoints and their associated counts and commands. 
c C stack backtrace. If address is given then it is taken as the address of the current frame 

instead of the contents of the frame-pointer register. If C is used then the names and (32 
bit) values of all automatic and static variables are printed for each active function. (bro
ken on the VAX). If count is given then only the first count frames are printed. 

d Set the default radix to address and report the new value. Note that address is interpreted 
in the (old) current radix. Thus "10$d" never changes the default radix. To make 
decimal the default radix, use "Ot10$d". 

e The names and values of external variables are printed. 
w Set the page width for output to address (default 80). 
s Set the limit for symbol matches to address (default 255). 
o All integers input are regarded as octal. 
q Exit from adb. 
v Print all non zero variables in octal. 
m Print the address map. 
p (Kernel debugging) Change the current kernel memory mapping to map the designated 

user structure to the address given by the symbol _ u. The address argument is the 
address of the user's user page table entries (on the VAX). 

:modifier 

April 29, 1985 

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 executed. If this com
mand 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; otherwise 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 command. An argument starting with <or> 
causes the standard input or output to be established for the command. 

cs The subprocess is continued with signals, see sigvec(2). If address is given then the sub
process 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. 
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ss As for c except that the subprocess is single stepped count times. If there is no current 
subprocess then objfil is run 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 subprocess. 

k The current subprocess, if any, is terminated. 

VARIABLES 
Adb provides a number of variables. Named variables are set initially by adb but are not used subse
quently. 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 S< or S<< command. 

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

b The base address of the data segment 
d The data segment size. 
e The entry point. 
m The 'magic' number (0407, 0410 or 0413). 
s The stack segment size. 
t The text segment size. 

ADDRESSES 

FILES 

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

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

b2Saddress<e2 =>file address=address+P,-b2, 

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 
~d . 

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

a.out 
core 

SEE ALSO 
cc(l), dbx(l), ptrace(2), a.out(5), core(5) 

DIAGNOSTICS 

BUGS 

'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 returned nonzero 
status. 

Since no shell is invoked to interpret the arguments of the :r command, the customary wild-card and vari
able expansions cannot occur. 
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NAME 
addbib - create or extend bibliographic database 

SYNOPSIS 
addbib [ options ] database 

DESCRIPTION 
When this program starts up, answering ''y'' to the initial ''Instructions?'' prompt yields directions; typing 
''n'' or RETURN skips them. Addbib then prompts for various bibliographic fields, reads responses from 
the terminal, and sends output records to a database. A null response (just RETURN) means to leave out that 
field. A minus sign (-) means to go back to the previous field A trailing backslash allows a field to be 
continued on the next line. The repeating ''Continue?'' prompt allows the user either to resume by typing 
''y'' or RETURN, to quit the current session by typing ''n'' or ''q'', or to edit the database with any system 
editor (vi, ex, edit, ed). 

By default, addbib prompts for an abstract. You can suppress this prompt with the -a option described 
below. To end an abstract, type CTRL-d. 

The most common key-letters and their meanings are given below. Addbib insulates you from these key
letters, since it gives you prompts in English, but if you edit the bibliography file later on, you will need to 
know this infonnation. 

%A Author's name 
%B Book containing article referenced 
%C City (place of publication) 
%D Date of publication 
%E Editor of book containing article referenced 
%F Footnote number or label (supplied by ref er ) 
%G Government order number 
%H Header commentary, printed before reference 
%1 Issuer (publisher) 
%1 Journal containing article 
%K Keywords to use in locating reference 
%L Label field used by -k option of ref er 
%M Bell Labs Memorandum (undefined) 
%N Number within volume 
%0 Other commentary, printed at end of reference 
%P Page number(s) 
%Q Corporate or Foreign Author (unreversed) 
%R Report, paper, or thesis (unpublished) 
%S Series title 
% T Title of article or book 
% V Volume number 
%X Abstract - used by roftbib, not by refer 
% Y ~ ignored by refer 

Except for 'A', each field should be given just once. Only relevant fields should be supplied. An example 
is: 

%A Bill Tuthill 
%T Refer-A Bibliography System 
%1 Computing Services 
%C Berkeley 
%D 1982 
%0 UNX 4.3.5. 
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OPTIONS 
-a Suppresses prompting for an abstract 

-p promptfile 
Causes addbib to use a new prompting skeleton, defined in the specified promptfile. This file 
should contain prompt strings, a tab, and the key-letters to be written in the database. 

FILES 
promptfile optional file to define prompting 

SEE ALSO 
refer(l), sortbib(l), roffbib(l), indxbib(l), lookbib(l) 
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NAME 
apply - apply a command to a set of arguments 

SYNOPSIS 
apply [ -ac ] [ -n ] command args ... 

DESCRIPTION 
Apply runs the named command on each argument arg in tum. Normally arguments are chosen singly; the 
optional number n specifies the number of arguments to be passed to command. If n is zero, command is 
run Without arguments once for each arg. Character sequences of the form %din command, where dis a 
digit from 1to9, are replaced by the d'th following unused arg. If any such sequences occur, n is ignored, 
and the number of arguments passed to command is the maximum value of d in command. The character 
'%' may be changed by the -a option. 

Examples: 
apply echo• 

is similar to ls(l); 
apply -2 cmp al bl a2 b2 ... 

compares the 'a' files to the 'b' files; 
apply -0 who 1 2 3 4 5 

runs who(l) 5 times; and 
apply 'ln %1 /usr/joe' • 

links all files in the current directory to the directory /usr/joe. 

SEE ALSO 
sh(l) 

BUGS 
Shell metacharacters in command may have bizarre effects; it is best to enclose complicated commands in 
single quotes ' '. 

There is no way to pass a literal '%2' if'%' is the argument expansion character. 
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NAME 
apropos - locate commands by keyword lookup 

SYNOPSIS 
apropos ke-yword •.. 

DESCRIPTION 

FILES 

Apropos shows which manual sections contain instances of any of the given keywords in their title. A pro
pos considers each word separately and ignores the case of letters. Apropos also considers words that are 
part of other words: when looking for compile, apropos will find all instances of 'compiler' also. (fry 
"apropos password" and "apropos editor" to see how apropos does this.) 

If the line starts 'name( section) ... ' you can do 'man section name' to get the documentation for it Try 
'apropos fonnat' and then 'man 3s printf' to get the manual on the subroutine print/. 

Apropos is actually just the-k option to the man(l) command. 

/usr/man/whatis data base 

SEE ALSO 
man(l), whatis(l), catman(8) 
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NAME 
as - MC68000/MC68010IMC68020 assembler 

SYNOPSIS 
as [ options ] [files ] 

DESCRIPl10N 
As assembles the named files, or the standard input if no files are specified 

OPTIONS 

AS(l) 

-L Saves defined labels beginning with ''L,'' which are normally discarded to save space in the 
resultant symbol table. The compilers generate such temporary labels. 

FILES 

-o objfi.le 

-R 
Name of output file. 

Makes 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. 

-W Suppresses error messages. 

-20 Accepts 68020 extended instruction set 

All undefined symbols in the assembly are treated as global. 

The output of the assembly is left in the obifile; if that is omitted, a.out is used. 

/tmplas• 
a.out 

default temporary files 
default resultant object file 

SEE ALSO 
ld(l), nm(l), adb(l), dbx(l), a.out(5) 
Assembler Reference Manual in UNIX Programmer's Supplementary Documents, Volume I. 

15 July 1986 INTEGRATED SOLUTIONS 4.3 BSD 



AR(l) UNIX Programmer's Manual AR(l) 

NAME 
ar - archive and library maintainer 

SYNOPSIS 
ar lcey [ posname ] afilename ... 

DESCRIPTION 

FILES 

Ar maintains groups of files combined into a single archive file. Its main use is to create and update library 
file-; as used by the loader. It can be used, though, fm any similar purpose. N.B: This \'el'Sion of ar uses an 
ASCII-f<Xlllat archive that is portable among the various machines running UNIX. Programs for dealing 
with older foonats are available: see arcv(8). 

Key is one character from the set drqtpmx, optionally concatenated with one or more d vuaibclo. Afile is 
the archive file. The names are constituent files in the archive file. The meanings d the lcey characters are: 

d Delete the named files from the Ehive file. 

r Replace the named files in the archive file. If the optional character u is used with r, then only 
those files with 'last-modified' dates later than the archive files are replaced. If an optional posi
tioning 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. Nonnally the 'last-modified' date of each extracted file is the 
date when it is extracted. However, if o is used, the 'last-modified' date is reset to the date 
recorded in the archive. 

v 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 afile when it needs to. The create option suppresses the normal 
message that is produced when afile is created. 

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

/trnp'v• temporaries 

SEE ALSO 

BUGS 

lorder(l), ld(l), ranlib(l), ar(5), arcv(8) 

If the same file is mentioned twice in an argument list, it may be put in the archive twice. 

The 'last-modified' date of a file will not be altered by the o option if the user is not the owner of the 
extracted file, or die super-user. 

April 29, 1985 INTEGRATED SOLUTIONS 4.3 BSD 1 



AT(l) UNIX Programmer's Manual AT(l) 

NAME 
at - execute commands at a later time 

SYNOPSIS 
at [options 1 time [day 1 [file 1 

DESCRIPTION 
At spools away a copy of the named file to be used as input to sh(l) or csh(l). If no shell is specified, at 
executes the job in the current environment shell. If no filenani is specified, at prompu for commands 
from standard input until a "D is typed. 

The fmnat of the spool file is as follows: A four line header .that includes the owner of the job, the name 
of the job, the shell used to run the job, and whether mail will be set after the job is executed. The header is 
followed by a eel command to the current directay and a umask command to set the modes on any files 
created by the job. Then at copies all relevant environment variables to the spool file. When the script is 
run, it uses the user and group ID of the creator of the spool file. 

The time is l to 4 digits, with an optional following 'A', 'P', 'N' or 'M' for AM, PM, noon or midnight 
At interprets one and two digit numbers as hours and 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 

at8amjan 24 
at -c -rn 1530 fr week 
at -s -rn 1200n week 

At programs are executed by periodic execution of the command /usr/lib/atrun from cron(8). The granu
larity of at depends upon the how often atrun is executed. 

OPTIONS 

FILES 

-c Tells at to execute the job in csh (1). 

-s Tells at to execute the job in sh (1). 

-m Sends mail to the user after the job has been run. If errors occur during execution of the job, a 
copy of the error diagnostics will be sent to the user. If no errors occur, then a short message is 
sent informing the user that no errors occurred 

/usr/spool/ at 
/usr/spool/ at/yy .ddd.hhhh. • 
/usr/spool/ at/past 
/usr/spool/at/lasttimedone 
/usr/lib/atrun 

spooling area 
job file 
directory where jobs are executed from 
last time atrun was run 
executor (run by cron (8)) 

SEE ALSO 
atq(l), atrm(l), calendar(l), sleep(l), cron(8) 

DIAGNOSTICS 

BUGS 

Complains about various syntax errors and times out of range. 

Due to the granularity of the execution of /usrllib/atrun, there may be bugs in scheduling things almost 
exactly 24 hours into the future. 

If the system crashes, mail is not sent to the user informing them that the job was not completed. 

Sometimes old spool files are not removed from the directory /usr/spool/at/past. This is usually due to a 
system crash, and requires that they be removed by hand. 
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NAME 
atq - print the queue of jobs waiting to be run 

SYNOPSIS 
atq [ options ] [ name ... 1 

DESCRIPTION 

ATQ(l) 

Atq prints the queue of jobs that are waiting to be nm at a later date. When executed without flags, atq 
prints the queue in the Olde: that the jobs will be executed. These jobs were aeated with the at(l) com
mand. 

If a name is provided, atq displays only those files belonging to that user. You can specify more than one 
name. 

OPTIONS 
-c Sorts the queue by the time that the at command was given. 

-n Prints only the total number of files that are currently in the queue. 

FILES 
/usr/spool/at spool area 

SEE ALSO 
at(l), atrm(l), cron(8) 
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NAME 
atrm - remove jobs spooled by at 

SYNOPSIS 

UNIX Programmer's Manual 

atrm [options] [[job#] [name 1 •.. ] 
DESCRIPTION 

Atrm removes jobs that were created with the at(l) command 

A1RM(l) 

If a Job number(s) is specified, atrm attempts to remove only that job(s). Similarly, if a user name(s) is 
specified, atrm removes all jobs belonging to that user(s). Because regular users can remove all their own 
jobs with the • option, this form of invoking atrm is useful only to the super-user. 

OPTIONS 
Removes all jobs belonging to the penon invoking atrm. 

-I Suppresses all information regarding the removal of the specified jobs. 

-i atrm asks if a job should be removed. Responding 'y' removes the job. 

FILES 
/usr/spool/ at 

SEE ALSO 
at(l), atq(l), cron(8) 
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NAME 
awk - pattern scanning and processing language 

SYNOPSIS 
awk [-Fe ] [ prog ] [file ] •.. 

DESCRIPTION 
Awk scam 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 asociated action that will be performed:when a line of a file matches the pattem. 
The set of patterns may appear literally a prog. or in a file specified a -I file. 

Files are read in order; if there are no files, the standard input is read. The filename '-' means the standard 
input. Each line is matched against the pattern portion of every pattern-action statement; the associated 
action is perf<rmed for each matched pattern. 

An input line is made up of fields separated by white space. (This default can be changed by using FS, vide 
infra.) The fields are denoted $1, $2, ... ; $0 refers to the entire line. 

A pattern-action statement has the form 

pattern { action } 

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

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

if ( conditional ) statement [ else statement ] 
while ( conditional ) statement 
for ( expression ; conditional ; expression ) statement 
break 
continue 
{ [ statement ] ... } 
variable = expression 
print [ expression-list ] [ >expression ] 
printf format [ , expression-list ] [ >expression ] 
next # skip remaining patterns on this input line 
exit # skip the rest of the input 

Statements are terminated by semicolons, newlines or right braces. An empty expression-list stands for the 
whole line. Expressions take on string or numeric values as appropriate, and are built using the operators 
+, -, •,I,%, and concatenation (indicated by a blank). The C operators++,-,+=,-=,•=, I=, and%= are 
also available in expressions. Variables may be scalars, may elements (denoted 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 asociative 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 print/ statement for
mats its expression list according to the format (see printf(3s)). 

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 int. The last truncates its argument to an 
integer. substr(s, m, n) returns the n-character substring of s that begins at position m. The function 
sprintfifmt, expr, expr, ... ) formats the expressions according to the printf(3s) format given by /mt and 
returns the resulting string. 

Patterns are arbitrary Boolean combinations (!, II, &&, and parentheses) of regular expressions and rela
tional expressions. Regular expressions must be surrounded by slashes and are as in egrep. Isolated regu
lar 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 cue, the action is performed for all 
lines between an occUJTence of the first pattern and the next occurrence «the second. 

A relational expression is one of the following: 

expcession matchop regular-expression 
expression relop expression 

where a relop is any of the six relational operators in C, and a matchop is either - (fer contains) or r (for 
does not contain). A conditional is an arithmetic expression, a relational expression, er a Boolean combi
nation of these. 

The special patterns BEGIN and END may be used to capture conttol 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 current record; Fll.ENAME, 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 for
mat for numbers (default "%.6g"). 

EXAMPLES 
Print lines longer than 72 characters: 

length> 72 

Print first two fields in opposite brder: 

{print $2, $1 } 

Add up first column, print sum and average: 

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

Print fields in reverse order: 

{ for (i = NF; i > O; -i) print $i } 

Print all lines between start/stop pairs: 

/start/, /stop/ 

Print all lines whose first field is different from previous one: 

$1 != prev {print; prev = $1 } 

SEE ALSO 
lex(l), sed(l) 
A. V. Aho, B. W. Kernighan, P. J. Weinberger, Awk- a pattern scanning and processing language 

BUGS 
There are oo 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 "" to it 
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NAME 
basename - strip filename affixes 

SYNOPSIS 
basename string[~] 

DESCRIPTION 

UNIX Programmer's Manual BASENAME ( 1) 

Basename deletes the specified suffix, as well as any prefix ending in 'I', from string, and prints the result 
on the standard output It is normally used inside substitution marts ' .. in shell procedures. 

This shell procedure invoked with the argument /usrlsrclbinlcat.c compiles the named file and moves the 
output to cat in the current directory: 

SEE ALSO 
sh(l) 
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cc$1 
mv a.out'buename $1.c' 
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NAME 
be - arbitrary-precision arithmetic language 

SYNOPSIS 
be [ options ] [file ... ] 

DESCRIPTION 
Be is an interactive processor for a language which resembles C but provides unlimited precision arith
metic. It takes input from any files given, then reads the standard inpuL The -I qument stands for the 
name of an arbitrary precision math library. The syntax for be programs is IS follows: L means letter a-z, 
E means expression, S means statement. 

Comments 

Names 

are enclosed in/• and•/. 

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) 
== <= >= != < > 
= += -= *= I= %= "= 

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 ) { 

autoL, ... , L 
S; ... S 
return ( E) 

} 

Functions in -I math library (see next page for option) 
s(x) sine 
c(x) cosine 
e(x) exponential 
l(x) log 
a(x) arctangent 
j(n,x) Bessel function 
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All function arguments are passed by value. 

The value of a statement that is an expression is printed unless the main operator is an assignment Either 
semicolons cr newlines may separate statements. Assignment to scale influences the number of digits to be 
retained on .-ithmetic operations in the maimer of dc(l). Assignments to ibase or obase set the input and 
output number radix respectively. 

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

For example 

scale= 20 
define e(x){ 

} 

auto a, b, c, i, s 
a=l 
b=l 
S=l 
for(i=l; l==l; i++){ 

a= a•x 
b = b•i 
c =alb 
if(c == 0) return(s) 
S=S+c 

} 

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

for(i=l; k=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. 

OPTIONS 
-1 Invokes an arbitrary precision math library. 

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

SEE ALSO 

BUGS 

dc(l) 
L. L. Cherry and R. Morris, BC - An arbitrary precision desk-calculator language 

Be does not have &&, 11, or ! operators. 
For statements must have all three E's. 
Quit is interpreted when read, not when executed. 
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NAME 
bilr - be notified if mail arrives and who it is from 

SYNOPSIS 
bifl' [ options ] 

DESCRIPTION 
Bill' infoons the system whether you want to be notified when mail amves during the cUITent tenninal ses
sion. 

Typing bifl' without options prints the value of biff-y or n depending on whether notification is enabled or 
disabled. 

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 exe
cuted at each login. 

Bill' operates asynchronously. For synchronous notification use the MAil.. variable of sh(l) or the mail 
variable of csh(l ). 

OPTIONS 

·Y Enables mail notification. 

•D Disables mail notification. 

SEE ALSO 
csh(l), sh(l), mail(l), comsat(8C) 
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NAME 
binmail - send or receive mail among users 

SYNOPSIS 
/bin/mail [ options ] [person ] ••• 
/bin/mail [ options ] file 

DESCRIPTION 
Note: This is the old version 7 UNIX system mail program. The default mail command is described in 
Mail( 1 ), and its binary is in the directory /usr/ucb . 

mail with no argument prints a user's mail, message-by-message, in last-in, first-out order. The optional 
argument + displays the mail messages in first-in, first-out order. For each message, it reads a line from the 
standard input to direct disposition of the message. · 

Once you've invoked mail, you can use these commands: 

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 namedfiles ('mbox' default). 

w [file] ... 
Save the message, without a header, in the namedfiles ('mbox' default). 

m [person] ••• 
Mail the message to the named persons (yourself is default). 

EOT (control-D) 
Put unexamined mail back in the mailbox and stop. 

q Same as EOT. 

!command 
Escape to the Shell to execute command. 

• Print a command summary. 

An interrupt normally terminates the mail command and leaves the mail file unchanged. The optional 
argument -i tells 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 sender's name and a postmark precede each message. Lines that 
look like postmarks are prepended with '>'. Usually person is a user name recognized by login(l). To 
denote a recipient on a remote system, prefix person by the system name and exclamation mark (see 
uucp(lC)). 

When a user logs in, mail tells him if he has received any messages. 

OPTIONS 

FILES 

-r 

-i 

+ 

Prints the named file, as if it were the mail file. For example, /bin/mail -f mbox prints the file 
mbox as the mail file. 

Tells mail to continue after interrupts. 

Displays mail messages in first-in, first-out order. 

/etc/passwd 
/usr/spool/mail/• 

to identify sender and locate persons 
incoming mail for user * 
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mbox 
/tmp'ma• 
/usr/spool/mail/• .lock 
dead.letter 

SEE ALSO 

UNIX Programma''s Manual 

saved mail 
temp file 
lock for mail directory 
unmailable text 

Mail(l), write(l), uucp(lC), uux(lC), xsend(l), sendmail(8) 

BUGS 
Race conditions sometimes result in a failure to remove a lock file. 

BINMAlL( 1) 

Normally anybody can read your mail, unless it is sent by .uend(l). An installation can overcome this by 
making mail a set-user-id command that owns the mail directory. 
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NAME 
cal - print calendar 

SYNOPSIS 
cal [ month ] year 

DESCRIPTION 

UNIX Programmer's Manual CAL(l) 

Cal prints a calendar for the specified year. If you specify a month with the year, cal prints a calendar just 
for that month. J'ear can be between 1 and 9999. The month is a number between 1 and 12. The calendar 
produced is that for England and her colonies. 

BUGS 

Try September 1752. 

1be year is always considered to stan in January even though this is historically naive. 
Beware that 'cal 78' refers to the early Cluistian era, not the 20th century. 
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NAME 
calendar - reminder service 

SYNOPSIS 
calendar [ - ] 

DESCRIPTION 

FILES 

Calendar consults the file 'calendar' in the cwrent directory and prints out lines that contain today's or 
tomorrow's date anywhere in the line. Calendar recognizes most ~onabJe month-day dates such as 
'Dec. 7,' 'december 7,' '1'1/7,' etc., but not '7 December' or '7112'. If you specify the month as"•" with 
a date, i.e."• l ",that day in any month will do. On weekends '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 mail(l). Normally this is done daily in the wee hours under 
conttol of cron(8). 

The file 'calendar' is first run through the "C" preprocessor, /lib/cpp , to include any other calendar files 
specified with the usual "#include'' syntax. Included calendars will usually be shared by all users, main
tained and documented by the local administration. 

calendar 
/usr/lib/calendar to figure out today's and tomorrow's dates 
/etc/passwd 
/tmP'cal• 
/lib/cpp, egrep, sed, mail as subprocesses 

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

BUGS 
Calendar's extended idea of 'tomorrow' doesn't account for holidays. 
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NAME 
cat - catenate and print 

SYNOPSIS 
cat [ options ] file ... 

DESCRIPTION 

UNIX Programmer's Manual 

Cat reads each file in sequence and displays it on the standard outpul Thus 

cat file 

displays the file on the standard output, and 

cat filel file2 >file3 

cmcatenates the first two files and places the result on the third 

CAT(l) 

If you do not specify an input file or if you use the argument'-', cat reads from the standard input file. 
Output is buffered in the block size recommended by stat (2) unless the standard output is a tenninal, when 
it is line buffered 

OPTIONS 
-b 

-e 

-n 
-s 

-t 

-u 

-v 

SEE ALSO 

When used with the -n option, omits the line numbers from blank lines. 

When used with -v, displays a'$' character at the end of each line. 

Displays the output lines preceded by lines numbers, numbered sequentially from 1. 

Crushes out multiple adjacent empty lines so that the output is displayed single spaced. 

When used with -v, displays tab characters as "I. 

Makes the output completely unbuffered. 

Displays non-printing characters so that they are visible. 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. 

cp(l), ex(l), more(l), pr{l), tail(l) 

BUGS 
Beware that 'cat ab >a' and 'cat ab >b' destroy input files before reading them. 
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NAME 
cb - C program beautifier 

SYNOPSIS 
cb 

DESCRIPTION 

UNIX Programmer's Manual CB(l) 

Cb places a copy of the C program from the standard input on the standard output with spacing and inden
~J that displays the structure of the program. 
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NAME 
cc.- C compiler 

SYNOPSIS 
cc [ options ] fiks 

DUCRIPTION 
Cc is an optimizing C compiler. It accepts several types of arguments. 

Arguments whost: names· end with '.c' are C source programs. They are compiled and left in a '.o' file in 
the w<X'king directory. 

Arguments whose names end with '.s' are assembly language source programs. They are assembled and 
left in a '.o' file in the w<X'king directory. 

The '.o' file is deleted if a single source file is compiled and linked. 

Cc creates '.s' files for each module only the user compiles with ~ -S option. 

OPTIONS 
Cc accepts the options listed below. Additional options are supponed by Id( 1 ). 

-20 Generates code for a 68020 CPU. To maintain compatibility with old code, the alignment rules 
are not changed unless you include the option -Xl34 on the command line. This alignment 
forces longwords to 32 bit boundaries, and cannot be used with programs which include 
stdio.h. 

-c Compiles to the '.o' level only. Does not link. 

-C Does not strip comments from the preprocessor output Must be used with the -E option. 

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

defined as "1 ". 

-E Does not compile the program. Instead, this option places the output of the preprocessor in the 
standard output file. This is useful for debugging preprocessor macros. The integrated prepro
cessor cannot generate output as fast as cpp{l), so use cpp{l) for big jobs. 

-r Generates code which assumes the presence of a 68881 coprocessor. By default many of the 
functions supponed by the 68881 will be inline as well; use -Z129 if you want a transcendental 
call to go to the routine instead. 

-g Generates BSD style debugger information in the assembly file for use with a debugger such 
as dbx(2). 

-ga Generates a stack frame for every routine, regardless of need. 

-k Prevents the compiler from optimizing an "and" with a single bit into a BTST instruction. 
(Some 1/0 devices require word access to their registers while BTST is a byte access instruc
tion.) 

-ldir "#include"s files whose names do not begin with'/' are always sought first in the directory of 
the file argument, then in directories named in -I options, then in /usr/include. 

-o output Names the final output file output. If this option is used, the file a.out will be left undisturbed. 

-0 Performs various speed optimizations, such as moving constant expressions out of loops. Gen-
erally this makes your programs somewhat larger; if their performance is not loop bound, they 
may become slower as well. 

-02 Allows the optimizer to assume that memory locations do not change except by explicit stores. 

8 June 1987 

That is, it guarantees the optimizer that no memory locations are 110 device registers that can 
be changed by external hardware and no memory locations are being shared with other 
processes which can change them asynchronously with respect to the current process. Use this 
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FILES 

UNIX Programmer's Manual CC(l) 

compile time option with extreme cautioo (or not at all) in device drivers, operating systems, 
shared rnern<X')' environments, and when interrupts (er UNIX signals) are present. 

-p Generates profiling code and links the code with roudnes which support prol{l). 

-pg Generates profiling code similar to -p, but links with a more comprehensive profiling mechan
ism which supports gprof(l). 

-R Makes initialized variables part of the text segment. Passed on to as. 
j 

-s Compiles the named C programs and leaves the assembler-language output on corresponding 
files suffixed '.s'. 

-Uname Remove any initial definition of name. 

-v 
-w 

Tums on verbose mode. Prints out the arguments to each phase of compilation and linking. 

Suppresses warning messages. 

-Xn Where n is an integer constant, turns on option number n. There are numerous options avail
able for such things as signed bit fields, short return types, etc. You can find descriptions of 
these options in Section 8 of the UNIX Compiler Guide: C, Pascal, FORTRAN 77. 

-Zn Turns off option number n. This is the reverse of the X option. This option is useful for turn
ing off options that are on by default. 

file.[cs] 
file.o 
a.out 
/bin/as 
/lib/cpp 
/lib/crtO.o 
/usr/lib/ ccom 
/usr/include 
/usr/lib/libc.a 
/usr/lib/libc _p.a 
/usr/lib/libmc.a 
/usr/lib/librnc _p.a 
/usr/lib/ gcrtO.O* 
/lib/mcrtO.o• 
/usr/lib/librn.a 
/usr/lib/librn_p.a 
/usr/lib/libmm.a 
/usr/lib/libmm _p.a 
/usr/lib/libskyc.a 
/usr/lib/libskyc _p.a 
/usr/lib/libskym.a 
/usr/lib/libskym _p.a 
/usr/lib/skycrtO.o• 
/usr/lib/ skygcrtO.o• 
/usr/lib/skymcrtO.o• 

input file 
object file 
loaded output 
assembler 
C preprocessor 
startup code 
C compiler 
standard directory for '#include' header files 
UNIX standard 110 library 
profiling UNIX standard 110 library 
UNIX standard 110 library for the 68020/68881 
profiling UNIX standard 110 library for the 68020/68881 
profiling startup code for gprof( 1) 
profiling startup code for prof(l) 
transcendental floating point math library 
profiling trancendental floating point library 
68020/68881 trancendental floating point math library 
68020/68881 trancendental floating point math library 
standard 110 library compiled for sky FFP 
profiling standard 110 library compiled for Sky FFP 
transcendental math library for Sky FFP 
profiling transcendental math library for Sky FFP 
startup code for the Sky FFP 
Sky profiling startup routine for gprof( 1) profiling 
Sky profiling for prof(l) startup 

SEE ALSO 
B. W. Kernighan and D. M. Ritchie, The C Programmi.ng Language, Prentice-Hall, 1978 
B. W. Kernighan, Programmi.ng in C--a tutorial 
D. M. Ritchie, C Reference Manual 
UNIX Compiler Guide: C, Pascal, FORTRAN 77 
as(l), prof(l), gprof(l), adb(l), dbx(l), ld(l), 177(1), pc(l) 
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DIAGNOSTICS , 
The diagnostics produced by the C compiler are intended to be self-explanat«y and similar to those pro
duced by the BSD compiler. Occasional messages may be produced by the assembler or loader. 
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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) pennission 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 recogniz.ed and executed by the shells. In csb(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 csb(l ). 

SEE ALSO 
csh(l), sh(l), pwd(l), chdir(2) 
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NAME 
cbeclmr - check nroff/troff files 

SYNOPSIS 
clleclmr [ options 1 [file 1 

DESCRIPTION 
Cllecknr checks a list of nroff( 1) or troff( 1) input files for certain kinds of errors involving mismatched 
opening and closing delimiters and unknown commands. If no files ure specified, cllecknr checks the stan
dard input. 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. 

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 prac
tice 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 contribution to your document preparation style. 

OPTIONS 
-a.xl .yl .x2 .y2 . ... .m.yn 

Add additional pairs of macros to the list -a 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 

-c.xl .x2 .x3 ... .xn 
Defines commands which would otherwise be complained about as undefined. 

-r Requests checknr to ignore \f font changes. 

-s Requests checknr to ignore \s size changes. 

SEE ALSO 
nrofl'(l), troff(l), checkeq(l), ms{7), me(7) 

DIAGNOSTICS 
Checknr complains about unmatched delimiters, unrecognized commands, and about command syntax. 

BUGS 
There is no way to define a 1 character macro name using -a. 
Does not correctly recognize certain reasonable constructs, such as conditionals. 
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NAME 
chgrp - change group 

SYNOPSIS 
chgrp [ options ] group file ... 

DESCRIPTION 

UNIX Programmer's Manual CHGRP(l) 

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

The user invoking chgrp must belong to the specified group and be the owner of the file, or be the super
user. 

OPTIONS _, 
-R 

FILES 

Tells chgrp not to report errors ("force" option). 

Makes chgrp recursively descend i~ directory arguments setting the specified group-ID. When 
symbolic links are encountered, their group is changed, but they are not traversed. 

/etc/group 

SEE ALSO 
chown(2), pawswd(5), group{5) 
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NAME 
chmod - change mode 

SYNOPSIS 
chmod [ options ] mode file ... 

DESCRIPTION 
The mode of each named file is changed according to mode, which may be absolute or symbolic. An abso
lute 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 all, or 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), X (set execute only if file is a 
directory or some other execute bit is set), 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. 

OPTIOSS 
-r Forces chmod not to complain if it fails to change the mode on a file. 

-R Makes chmod recursively descend its directory arguments setting the mode for each file as 

EXAMPLES 

described above. When symbolic links are encountered, their mode is not changed and they are 
not traversed. 

The first example denies write permission to others, the second makes a file executable by all if it is execut
able by anyone: 

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 
clear - clear tenninal 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 
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NAME 
cmp - compare two files 

SYNOPSIS 
cmp [ options] filel file2 

DESCRIPTION 

UNIX Programmer's Manual CMP(l) 

The two files are compared. (If filel is '-', the standard input is used.) Under default options, cmp makes 
no comment if the files are the same; if they differ, it announces the byte and line number at which the 
difference occurred. If one file is an initial subsequence of the other, that fact is noted. 

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

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

SEEAI30 
ditr(l), comm(l) 

DIAGNOSTICS 
Exit code 0 is returned for identical files, 1 for different files, and 2 for an inaccessible or missing argu
ment 
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NAME 
col - filter reverse line feeds 

SYNOPSIS 
col [ options ] 

DESCRIPTION 
Col reads the standard input and writes the standard output It perfmns the line overlays implied by 
reverse line feem (ESC-7 in ASCil) and by forward and reverse half line feeds (ESC-9 and ESC-8). Col is 
particularly useful fer filtering multicolumn output made with the '.rt' command of arolf and output result
ing from use of the tbl(l) preprocessor. 

Although col accepts half line motions in its input, it nonnally does not emit them on output. Instead, text 
that would appear between lines is moved to the next lower full line boundary. This treatment can be 
suppressed by the-f (fine) optioo, described below. 

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 treat
ment of each character. 

All control characters are removed from the input except space, backspace, tab, return, newline, 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 cooventioos. All other non-printing characters are 
ignored 

OPTIONS 
-b 

-r 

Tells col to assume that the output device in use is not capable of backspacing. In this case, if 
several characters are to appear in the same place, only the last one read will be taken. 

Lets col include fcrward half lines in its output The output can contain foiward half line feeds 
(ESC-9), but never either kind of reverse line motion. 

-h Makes col convert white space to tabs to shorten printing time. 

SEE ALSO 
troff(l), tbl(l) 

BUGS 
Col can't back up more than 128 lines. 
Col will not accept more than 800 characters, including backspaces, on a line. 
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NAME 
colcrt - filter nroff output for CRT previewing 

SYNOPSIS 
colcrt [ <>ptions ] [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. 

A typical use of colcrt would be 

tbl exum2.n I nroff -ms I colcrt - I more 

OPTIONS 
Suppresses all underlining. It is especially useful for previewing allboud tables from tbl(l). 

-2 Causes all half-lines to be prin~ effectively double spacing the output Normally, 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. 

SEE ALSO 

BUGS 

nroff'/trofl'( 1 ), col( 1 ), more( 1 ), ul( 1) 

Should fold underlines onto blanks even with the'-' option so that a true underline character would show; 
if we did this, however, colcrt wouldn't get rid of cu' d underlining completely. 

Can't back up more than 102 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 ] ] 

DESCRIFl10N 

COLRM(l) 

Colrm removes selected columns from a file. Input is taken from standard input Output is sent to stan
dard ~tput 

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 colunm 1. 

SEE ALSO 
expand(l) 
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NAME 
ccmm - select or reject lines common to two sorted files 

SYNOPSIS 
ccmm [ - [ 123 1 1 filel file2 

DESCRIPTION 

COMM(l) 

Comm reads filel andfile2, which should be ordered in ASCil collating sequence, and produces a three 
colunm output: lines only infilel: lines only infile2,· and lines in both files. 1be filename'-' means the 
standard input. 

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

SEE ALSO 
cmp(l), difT(l), uniq(l) 
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NAME 
compress, uncomprea, 7.eat - compress and expand data 

SYNOPSIS 
compress [ options ] [ -b bits ] [ name ... ] 
uncompress [ options ] [ name ... ] 
7.Cat [name ... ] 

DESCRIPTION 
Compreu reduces the size of the named files using adaptive Lempel-Ziv coding. Whenever possible, each 
file is replaced by one with the extension :Z, while keeping the same ownership modes, access and 
modification times. If no files are specified, the standard input is compressed to the standard output. 
Compressed files can be restored to their original form using uncompress or zcat. 

The nondestructive behavior of zcat is identical to that of uncompress -c. See the OPrIONS section below. 

Compreu uses the modified Lempel-Ziv alg<Xithm popularized in "A Technique for High Performance 
Data Compression", Terry A. Welch, IEEE Computer, vol. 17, no. 6 (June 1984), pp. 8-19. Common sub
strings in the file are first replaced by 9-bit codes '257 and up. When code 512 is reached, the algorithm 
switches to 10-bit codes and continues to use more bits until the limit specified by the -b flag is reached 
(default 16). Bits must be between 9 and 16. The default can be changed in the source to allow compress 
to be run on a smaller machine. 

After the bits limit is attained, compreu periodically checks the compression ratio. H it is increasing, 
compreu continues to use the existing code dictionary. However, if the compression ratio decreases, 
compreu discards the table of substrings and rebuilds it from scratch. This allows the algorithm to adapt 
to the next "block" of the file. 

Note that the -b flag is omitted' for uncompres.s, since the bits parameter specified during compression is 
encoded within the output, along with a magic number to ensure that neither decompression of random data 
nor recompression of compressed data is attempted. 

The amount of compression obtained depends on the size of the input, the number of bits per code, and the 
distribution of common substrings. Typically, text such as source code or English is reduced by 50-60%. 
Compression is generally much better than that achieved by Huffman coding (as used in pack), or adaptive 
Huffman coding (compact), and takes less time to compute. 

If an error occurs, exit status is 1, else if the last file was not compressed because it became larger, the 
status is 2; else the status is 0. 

OPTIONS 
-c Makes compreu or uncompress write to the standard output (like the catcommand). No files are 

changed. The nondestructive behavior of zcat is identical to that of uncompress -c. 

-f Forces compression of name, even if it does not actually sthimk or the corresponding name Z file 
already exists. Except when run in the background under /bin/sh, if -r is not given the users is 
prompted as to whether an existing nameZ file should be overwritten. 

-v Prints the percentage reduction of each file. 

DIAGNOSTICS 
Usage: compress [-fvc] [-b maxbits] [file ... ] 

Invalid options were specified on the command line. 
Missing maxbits 

Maxbits must follow -b. 
file: not in compressed format 

The file specified to uncompress has not been compressed. 
file: compressed with xx bits, can only handle yy bits 

File was compressed by a program that could deal with more bits than the compress 
code on this machine. Recompress the file with smaller bits. 
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BUGS 

file: already has Z suffix - no change 
The file is assumed to be already compressed. Rename the file and try again. 

file: filename too long to tack on Z 
The file cannot be compressed because its name is longer than 12 characters. Rename 
and try again. This message does not occur on BSD systmm. 

file already exists; do you wish to overwrite (y or n)? 
Respond "y" if you want the output file to be replaced; "n" if not. 

uncompress: corrupt input 
A SIGSEGV violation was detected which usually means that the input file is cor
rupted. 

Compression: .xx.xx% 
Percentage of the input saved by compression. (Relevant only for -v .) 

-- not a regular file: unchanged 
When the input file is not a regular file, (e.g. a directory), it is left unaltered. 

·- has .xx other links: unchanged 
The input file has links; it is left unchanged. See ln(l) for more information. 

-- file unchanged 
No savings is achieved by compression. The input remains virgin. 

Although compressed files are compatible between machines with large memory, -b12 should be used for 
file transfer to architectures with a small process data space (64KB or less, as exhibited by the DEC PDP 
series, the Intel 80286, etc.) 

Compre~ should be more flexible about the existence of the 'Z' suffix. 
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NAME 
cp-copy 

SYNOPSIS 
cp [ -ip ]filel file2 

cp [ -ipr ] file ... directory 

DESCRIPTION 
FUel is copied ooto fik2. By default, the mode and owner of file2 are preserved if it already existed; oth
erwise the mode of the source file modified by the current umask(2) is used. 1be -p option causes cp to 
attempt to preserve (duplicate) in its copies the modification tiDies and modes of the source files, ignoring 
the present umask. 

In the second form, one or more files are copied into the directory with their original file-names. 

Cp refuses to copy a file onto itself. 

-i Tells cp to prompt the user with the name of 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. 

-r If any of the source files are directories, cp copies each subtree rooted at that name; in this case 
the destination must be a directory. 

SEE ALSO 
cat( 1 ), mv( 1 ), rep{ 1 C) 
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NAME 
crypt - encode/decode 

SYNOPSIS 
crypt [password] 

DESCRIPTION 

FILES 

Crypt reads from the standard input and writes oo the standard output. The password is a key that selects 
a particular transformation. If no password is given, crypt demanm 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 eel in encryption mode. 

The security of encrypted files 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 cleartext can become visi
ble 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 expen
sive, 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 fraction of five minutes 
of machine time. 

Since the key is an argument to the crypt command, it is potentially visible to users executing ps{ 1) 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 information or documentation. 
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NAME 
csh - a shell (command interpreter) with C-like syntax 

SYNOPSIS 
csb [ -ufinstvVxX ] [ arg ... ] 

DESCRIPTION 
Csh is a first implementation of a command language interpreter incaporating a history mechanism (see 
Hist9ry Substitutions), job control facilities (see Jobs), interactive filename and user name completion 
(see Filename Completion), and a C-like syntax. So as to be able to use its job conttol facilities, users of 
csb must (and automatically) use the new tty driver fully described in tty(4). This new tty driver allows 
generation of intemlpt characters from the keyboard to tell jobs to stop. See stty(l) for details on setting 
options in the new tty driver. 

An instance c:X csb begins by executing commands from the file '.cshrc' in the home directory of the 
invoker. If this is a login shell then it also executes commands from the file '.login' there. It is typical for 
users on crt's to put the command "stty crt" in their .login file, and to also invoke tset(l) there. 

In the normal case, the shell will then begin reading commands from the tenninal, prompting with '% '. 
Processing of arguments and the use of the shell to process files containing command scripts will be 
described later. 

The shell then repeatedly performs the following actions: a line of command input is read and broken into 
words. This sequence of words is placed on the command history list and then parsed. Finally each com
mand in the current line is executed. 

When a login shell tenninates it executes commands from the file '.logout' in the users home directory. 

Lexical structure 

The shell splits input lines into words at blanks and tabs with the following exceptions. The characters '&' 
'I' ';' '<' '>' '(' ')' form separate words. If doubled in'&&', 'I I','<<' or'>>' these pairs form single 
words. These parser metacharacters may be made part of other words, or prevented their special meaning, 
by preceding them with'\'. A newline preceded by a'\' is equivalent to a blank. 

In addition strings enclosed in matched pairs of quotations, ''', ''' or '" ', form parts of a word; metacharac
ters in these strings, including blanks and tabs, do not form separate words. These quotations have seman
tics to be described subsequently. Within pairs of''' or'"' characters a newline preceded by a '\' gives a 
true newline character. 

When the shell's input is not a terminal, the character '#' introduces a comment which continues to the end 
of the input line. It is prevented this special meaning when preceded by '\' and in quotations using '' ', ''', 
and'"'. 

Commands 

A simple command is a sequence of words, the first of which specifies the command to be executed. A 
simple command or a sequence of simple commands separated by 'I' characters forms a pipeline. The out
put of each command in a pipeline is connected to the input of the next. Sequences of pipelines may be 
separated by ';', and are then executed sequentially. A sequence of pipelines may be executed without 
immediately waiting for it to terminate by following it with an ' & '. 

Any of the above may be placed in '(' ')' to form a simple command (which may be a component of a 
pipeline, etc.) It is also possible to separate pipelines with 'I I' or'&&' indicating, as in the C language, 
that the second is to be executed only if the first fails or succeeds respectively. (See Expressions.) 
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Jobs 

The shell associates a job with each pipeline. It keeps a table of current jobs, printed by the jobs command, 
and assigns them small integer numbers. When a job is started asynchronously with ' & ', the shell prints a 
line which looks like: 

[l] 1234 

indicating that the job which was started asynchronously was job number 1 and bad one (top-level) pro
cess, whose process id was 1234. 

If you are running a job and wish to do something else you may hit the key "Z (ccmtrol-Z) which sends a 
STOP signal to the current job. The shell will then normally indicate that the job ha been 'Stopped', and 
print another prompt. You can then manipulate the state of this job, putting it in die background with the 
bg command,. oc run some other commands and then eventually bring the job back into the fcweground with 
the foreground command/g. 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 tenninal. Background jobs are nor
mally 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 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 1, you can name it as '%1'. Just naming a job brings it to the fcweground; thus '% l' 
is a synonym for 'fg % 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 normally restart a suspended ex(l) job, if ·there were only one 
suspended job whose name began with the string 'ex'. It is also possible to say '%?string' which specifies 
ajob whose text contains string, if there is only one such job. 

The shell maintains a notion of the current and previous jobs. In output pertaining to jobs, the current job 
is marked with a '+' and the previous job with a '-'. The abbreviation '%+' refers to the current job and 
'%-' refers to the previous job. For close analogy with the syntax of the history mechanism (described 
below),'%%' is also a synonym for the current job. 

Status reporting 

This shell learns immediately whenever a process changes state. It normally informs you whenever a job 
becomes blocked so that no further progress is possible, but only just before it prints a prompt. This is 
done so that it does not otherwise disturb your work. If, however, you set the shell variable notify, the shell 
will notify you immediately of changes of status in background jobs. There is also a shell command notify 
which marks a single process so that its· status changes will be immediately reported. By default notify 
marks the current process; simply say 'notify' after starting a background job to mark it. 

When you try to leave the shell while jobs are stopped, you will be warned that 'You have stopped jobs.' 
You may use the jobs command to see what they are. If you do this or immediately try to exit again, the 
shell will not warn you a second time, and the suspended jobs will be terminated. 

Filename Completion 

When the filename completion feature is enabled by setting the shell variable /alee (see set), csh will 
interactively complete filenames and user names from unique prefixes, when they are input from the termi
nal followed by the escape character (the escape key, or control-[). For example, if the current directory 
looks like 
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and the input is 
% vi Ch<escape> 

csh will complete the prefix ''ch'' to the only matching filename "chaosnet'', changing the input line to 
% vi chaosnet 

However, given 
% vi D<escape> 

csh will only expand the input to 
%viDSC. 

and will sound the terminal bell to indicate that the expansion is incomplete, since there are two filenames 
matching the prefix "D". 

If a partial filename is followed by the end-of-file character (usually control-D), then, instead of completing 
the name, csh will list all filenames matching the prefix. For example, the input 

% vi D<control-D> 
causes all files beginning with ''D'' to be listed: 

DSC.NEW DSC.OLD 
while the input line remains unchanged. 

The same system of escape and end-of-file can also be used to expand partial user names, if the word to be 
completed (or listed) begins with the character ',_, '. For example, typing 

cd -ro<control-D> 
may produce the expansion 

Cd-root 

The use of the terminal bell to signal errors or multiple matches can be inhibited by setting the variable 
nobeep. 

Normally, all files in the particular directoiy are candidates for name completion. Files with certain 
suffixes can be excluded from consideration by setting the variable fignore to the list of suffixes to be 
ignored. Thus, if fignore is set by the command 

% set fignore = (.o .out) 
then typing 

% vi X<escape> 
would result in the completion to 

% vi xmpl.c 
ignoring the files "xmpl.o" and "xrnpl.out". However, if the only completion possible requires not ignoring 
these suffixes, then they are not ignored. In addition, fignore does not affect the listing of filenames by 
control-D. All files are listed :regardless of their suffixes. 

Substitutions 

We now describe the various transfonnations the shell performs on the input in the order in which they 
occur. 
History substitutions 

History substitutions place words from previous command input as portions of new commands, making it 
easy to repeat commands, repeat arguments of a previous command in the current command, or fix spelling 
mistakes in the previous command with little typing and a high degree of confidence. Histoiy substitutions 
begin with the character'!' and may begin anywhere in the input stteam (with the proviso that they do not 
nest) This '!' may be preceded by an '\' to prevent its special meaning; for convenience, a '!' is passed 
unchanged when it is followed by a blank, tab, newline, '='a'('. (History substitutions also occur when 
an input line begins with '1''. This special abbreviation will be described later.) Any input line which con
tains history substitution is echoed on the terminal before it is executed as it could have been typed without 
history substitution. 

June 5, 1986 INTEGRATED SOLUTIONS 4.3 BSD 3 



CSH(l) UNIX Programmer's Manual CSH( 1) 

Commands input from the terminal which consist of one or more words are saved on the history list The 
history substitutions reintroduce sequences of words from these saved COllllDIDds into the input stteam. 
The size of which is· controlled by the history vmiable; the previous command is always retained, regard
less of its value. Commands are numbered sequentially from 1. 

For definiteness, consider the following output from the history command: 

9 write michael 
10 ex write.c 
11 cat oldwrite.c 
12 ditT •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 referring to event 9. These forms, 
without further modification, simply reintroduce the words of the specified events, each separated by a sin
gle blank. As a special case'!!' refers to the previous command; thus'!!' alone is essentially a redo. 

To select words from an event we can follow the event specification by a ':' and a designator for the 
desired words. The words of an input line are numbered from 0, the first (usually command) word being 0, 
the second word (first argument) being 1, etc. The basic word designators are: 

0 first (command) word 
n n 'th argument 
i first argument, i.e. ' l' 
$ last argument 
% word matched by (immediately preceding) ?s? search 
x-y range of words 
-y abbreviates '0-y ' 
• abbreviates 'i-$', or nothing if only 1 word in event 
x • abbreviates 'x-$' 
x- like 'x •' but omitting word'$' 

The ':' separating the event specification from the word designator can be omitted if the argument selector 
begins with a 'i', '$', '•' '-' 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. 
sll /r I Substitute l 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 wmt. 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 delimiter 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/ 
uses the previous string either from a l or from a contextual scan string s in '!? s ?'. The trailing delimiter in 
the substitution may be omitted if a newline follows immediately as may the trailing '?' in a contextual 
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scan. 

A history refeience may be given without an event· specification, e.g. '!$'. In this case tbe reference is to 
the previous command unless a previous history reference occurred on the same line in which case this 
form repeaa 1he previous reference. Thus '!?foo?t !$'gives the first and last llJUIDellts from the com
IDIDd matching '?foo?'. 

A special abbreviation of a history reference occurs when the first non-blank clmlcter of an input line is a 
'f'. 1bis is equivalent to '!:sf' providing a convenient shorthand for substitutions on the text of die previ
ous line. Thus 'tlbtlib' 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 characten which follow. Thus, after 
'ls-Id .. paul' we might do '!{l}a' to do 'ls-Id -pau1a•, while '!la' would look for a command starting 'la'. 

Quotations with 'and " 

The quotation of strings by ''' and '"' can be used to prevent all or some of the remaining substitutions. 
Strings enclosed in ''' are prevented any further interpretation. Strings enclosed in '"' may be expanded as 
described below. 

In both cases the resulting text becomes (all or part of) a single word; only in one special case (see Com
mand 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 
unalias commands. After a command line is scanned, it is parsed into distinct commands and the first 
word of each command, left-to-right, is checked to see if it has an alias. If it does, then the text which is 
the alias for that command is reread with the history mechanism available as though that command were 
the previous input line. The resulting words replace the command and argument list. If no reference is 
made to the history list, then the argument list is left unchanged. 

Thus if the alias for 'ls' is 'ls -1' the command 'ls /usr' would map to 'ls -1 /usr', the argument list here 
being undisturbed. Similarly if the alias for 'lookup' was 'grep !t /etc/passwd' then 'lookup bill' would 
map to 'grep bill /etc/passwd'. 

If an alias is found, the word transformation of the input text is performed and the aliasing process begins 
again on the reformed input line. Looping is prevented if the first word of the new text is the same as the 
old by fiagging it to prevent further aliasing. Other loops are detected and cause an error. 

Note that the mechanism allows aliases to introduce parser metasyntax. Thus we can 'alias print 'pr\!• I 
lpr'' to make a command which pr's its arguments to the line ~ter. 

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 vari
ables referred to by the shell a number are toggles; the shell does not care what their value is, only whether 
they are set or not. For instance, the verbose variable is a toggle which causes command input to be 
echoed. The setting of this variable results from the -v command line option. 

Other operations tteat variables numerically. The '@' command permits numeric calculations to be per
formed 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 substitution is 
performed keyed by'$' characters. This expansion can be prevented by preceding the'$' with a'\' except 
within '"'s where it always occurs, and within '''s where it never occurs. Strings quoted by ''' are 
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interpreted later (see Command substitution below) so '$' substitution does not occur there until later, if at 
all. A'$' is .,_sed unchanged if followed by a blank, tab, or end-of-line. 

Input/output redirections are recognized before variable expansion, IDCl n vmilble expanded separately. 
Otherwise, the command name and entile argument list • eqwaded eogedler. It ii lhus possible for the 
first (command) wcl'd to this point to generate more than one word, 1he first « wllich becomes the com
mand name, and the rest of which become arguments. 

Unless enclosed in'"' or given the ':q' modifier the mutts ofvmiable substitution may eventually be com
mand and filename substituted. Within '" ', a variable whose value cansists of multiple words expan& to a 
(portion of) a single wcl'd, with the words of the variables value sepll'aled by blanks. When the ':q' 
modifier is applied to a substitution the variable will expand to multiple worm with each word separated by 
a blank and quoted to prevent later command or filename substitution. 

The following metuequences are provided for inttoducing variable values into the shell input Except as 
noted, it is an error to reference a variable which is not set. 

$name 
${name} 

Are replaced by the words of the value of variable name, each separated by a blank. Braces insulate 
name from following characters which would otherwise be part of it. Shell variables have names 
consisting of up to 20 letters and digits starting with a letter. The underscore character is considered 
a letter. 
If name is not a shell variable, but is set in the environment, then that value is returned (but : 
modifiers and the other forms given below are not available in this case). 

$name[selector] 
${name[selector]} 

May be used to select only some of the words from the value of name. The selector is subjected to 

'$' substitution and 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 '1'. 
If the last member of a range is omitted it defaults to 'S#n~'. The selector '•' selects all words. It 
is not an error for a range to be empty if the second argumept is omitted or in range. 

$#name 
${#name} 

Gives the number of words in the variable. This is useful for later use in a '[selector]'. 

$0 
Substitutes the name of the file from which command input is being read. An error occurs if the 
name is not known. 

$number 
${number} 

Equivalent to '$argv[number]'. 

Equivalent to '$argv[ •] '. 

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 each'$' expansion. 

The following substitutions may not be modified with':' modifi~. 

$?name 
${?name} 

Substitutes the string 'l' if name is set, 'O' if it is not. 
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$10 
Substitutes '1' if the current input filename is known, 'O' if it is not. 

$$ 
Substitute the (decimal) process number of the (parent) shell. 

S< 
Substitutes a line from the standard input, with no further interpretation tbeieafter. It can be used to 
read from the keyboard in a shell script. 

Command and filename substitution 

The remaining substitutions, command and filename substitutioo, are applied selectively to the arguments 
of builtin commands. This means that portions of expressions which are not evaluaaed n not subjected to 
these expansions. For commands which are not internal to the shell, the COIDIDIDd name is substituted 
separately from the argument list. This occun very late, after input-output redirection is perfmned, and in 
a child of the main shell. 

Command substitution 

Command substitution is indicated by a command enclosed in , .. '. The output from such a command is 
normally broken into separate words at blanks, tabs and newlines, with null words being discarded, this text 
then replacing the original string. Within '"'s, only newlines force new words; blanks and tabs are 
preserved. 

In any case, the single final newline does not force a new word. Note that it is thus possible for a command 
substitution to yield only part of a word, even if the command outputs a complete line. 

Filename substitution 

Ha word contains any of the characters'•','?','[' a'{' or begins with the character,_,, then that word is 
a candidate for filename substitution, also known as 'globbing'. This word is then regarded as a pattern, 
and replaced with an alphabetically sorted list of filenames which match the pattern. In a list of words 
specifying filename substitution it is an error for no pattern to match an existing filename, but it is not 
required for each pattern to match. Only the metacharacters '•', '?' and'[' imply pattern matching, the 
characters ,_, and ' {' being more akin to abbreviations. 

In matching filenames, the character '.' at the beginning of a filename or immediately following a 'I', as 
well as the character '/' must be matched explicitly. The character '•' matches any string of characters, 
including the null string. The character"!' matches any single character. The sequence'[ ... ]' matches any 
one of the characters enclosed. Within '[ ... ]', a pair of characters separated by '-' matches any character 
lexically between the two. 

The character,_, at the beginning of a filename is used to refer to home directories. Standing alone, i.e.,_, 
it expands to the invokers home directory as reflected in the value of the variable /tome. When followed by 
a name consisting of letters, digits and '-' characters the shell searches for a user with that name and sub
stitutes their home directory; thus '~en' might expand to '/usr/ken' and '~en/chmach' to 
'/usr/ken/chmach'. H the character,_, is followed by a character other than a letter or'/' or appears not at 
the beginning of a word, it is left undisturbed. 

The metanotation 'a{b,c,d}e' is a shorthand for 'abe ace ade'. ~ft to right order is preserved, with results 
of matches being soned separately at a low level to preserve this order. This construct may be nested. 
Thus ,_source/sl/{oldls,ls}.c' expands to '/usr/source/sl/oldls.c/usr/source/sl/ls.c' whether or not these 
files exist without any chance of error if the home directory fm 'source' is '/usr/sowce'. Similarly 
'.J{memo,•box}' might expand to '.Jmemo • ./box .Jmbox'. (Note that 'memo' was not sorted with the 
results of matching '•box'.) As a special case'{','}' and'{}' are passed undisturbed. 
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laput/output 

The standard input and standard output of a command may be redilected wilb tbe followina syntax: 

<Dame 
Open file 1lll1M (which is first variable, ccmmand and fiJenew expanded) •die ltlDdri input 

<<Word 
Read the shell input up to a line which is identical to word. Word is not subjected to variable, 
filename or command substitution, and each input line is compared to word Ware my substitutions 
are done on this input line. Unless a quoting'\',..,,'" or, .. , appears in wortlvmiable and command 
substitution is peri'onned on the intervening lines, allowing '\' to quote '$', '\' llld , .. , • Commands 
which are substituted have all blanks, tabs, and newlines preserved, acept for the final newline 
which is dropped. The resultant text is placed in an anonymous tempora1y file which is giv~ to the 
command as standard input 

>name 
>!name 
>&name 
>&!name 

The file name is used as standard output If the file does not exist then it is created; if the file exists, 
its is truncated, its previous contents being lost 

If the variable noclobber is set, then the file must not exist or be a character special file (e.g. a termi
nal or '/dev/null') or an error results. This helps prevent accidental destruction of files. In this case 
the '!' forms can be used and suppress this check. 

The forms involving'&' route the diagnostic output into the specified file as well as the standard out
put Name is expanded in the same way as '<' input filenames are. 

>>name 
>>&name 
>>!name 
>>&!name 

Uses file name as standard output like '>' but places output at the end of the file. If the variable 
noclobber is set, then it is an error for the file not to exist unless one of the '!' forms is given. Other
wise similar to '>'. 

A command receives the environment in which the shell was invoked as modified by the input-output 
parameters and the presence of the command in a pipeline. Thus, unlike some previous shells, commands 
run from a file of shell commands have no access to the text of the commands by default; rather they 
receive the original standard input of the shell. The '<<' mechanism should be used to present inline data. 
This permits shell command scripts to function as components of pipelines and allows the shell to block 
read its input Note that the default standard input for a command nm detached is BOt modified to be the 
empty file '/dev/null'; rather the standard input remains as the original standard input of the shell. If this is 
a terminal and if the process attempts to read from the terminal, then the process will block and the user 
will be notified (see Jobs above). 

Diagnostic output may be directed through a pipe with the standard output. Simply use the form 'I & ' 
rather than just 'I'. 
Expr~ions 

A number of the builtin commands (to be described subsequently) take expressions, in which the operators 
are similar to those of C, with the same precedence. These expressions appear in the@. exit. if, and while 
commands. The following operators are available: 

11 && I i & == != =- !- <= >= < > « » + - • I % ! - ( ) 
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Here the precedence increases to the right,'••''!•',_ .. , and 'r', '<•' '>•''<'and'>','<<' and'>>','+' 
and'-','•' 'I' and'%' being, in groups, at the same level. The'•-=' '!=' , __ ,and 'r operators compare 
their arguments as strings; all others operate on numbers. The operators '=-' and 'r' are like'!=' and'==' 
except that the right hand side is a pattern (containing, e.g. '•'s, '?'sand instances of'[ ... ]') against which 
the left hand ope.rand is matched. This reduces the need fm use of the switch statement in shell scripts 
when all that is really needed is pattern matching. 

Strings which begin with 'O' are considered octal numbers. Null or missing arguments are considered 'O'. 
The result of all expressions are strings, which represent decimal numbers. It is important to note that no 
two components of an expression can appear in the same word; except when adjacent to components of 
expressions which are syntactically significant to the parser ('&' 'I' '<' '>' '(' ')') they should be sur
rounded by spaces. 

Also available in expressions as primitive operands are command executions enclosed in ' {' and '}' and 
file enquiries of the fonn '-I name' where I is one of: 

r read access 
w write access 
x execute access 
e existence 
0 ownership 
z zero size 
f plain file 
d directory 

The specified name is command and filename expanded and then tested to see if it has the specified rela
tionship to the real user. If the file does not exist or is inaccessible then all enquiries return false, i.e. 'O'. 
Command executions succeed, returning true, i.e. '1 ', if the command exits with status 0, otherwise they 
fail, returning false, i.e. 'O'. If more detailed status infonnation is required then the command should be 
executed outside of an expression and the variable status examined. 

Control ftow 

The shell contains a number of commands which can be used to regulate the flow of control in command 
files (shell scripts) and (in limited but useful ways) from terminal input These commands all operate by 
forcing the shell to reread or skip in its input and, due to the implementation, restrict the placement of some 
of the commands. 

The /oreach, switch, and while statements, as well as the if-then-else fonn of the if statement require that 
the major keyw«ds appear in a single simple command on an input line as shown below. 

If the shell's input is not seekable, the shell buffers up input whenever a loop is being read and performs 
seeks in this internal buffer to accomplish the rereading implied by the loop. (To the extent that this 
allows, backward goto's will succeed on non-seekable inputs.) 

Builtin commands 

Builtin COJl1ID8D& are executed within the shell. If a builtin command occurs as any component of a pipe
line except the last then it is executed in a subshell. 

alias 
alias name 
alias name wordlist 

alloc 

June 5, 1986 

The first form prinm all aliases. The second form prints the alias for name. The final fonn assigns 
the specified wordlist as the alias of name; wordlist is command and filename substituted. Name is 
not allowed to be alias or unalias. 

Shows the amount of dynamic memory acquired, broken down into used and free memory. With an 
argument shows the number of free and used blocks in each size category. The categories start at 
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size 8 and double at each step. This command's output may vary across system types, since systems 
other than the VAX may use a different memory allocator. 

bg CJ>job ••• 
Puts the current <r specified jobs into the background, continuing them if they we.re stopped. 

break 
Causes execution to resume after the end of the nearest enclosingforeach or while. The remaining 
commands on· the current line are executed. Multi-level breaks are thus possible by writing them all 
on one line. 

breaksw 
Causes a break from a switch, resuming after the endsw. 

case label: 
A label in a switch statement as discussed below. 

cd 
cdname 
cbdir 
cbdirname 

Change the shell's 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 directmy (and does not begin with '/', 'J' or 
'.J'), then each component of the variable cdpo.th 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 terminated 
with a newline unless the -n option is specified. 

else 
end 
endif 
endsw 

See the description of the foreach, if, switch, and while statements below. 

eval arg ... 
(As in sh(l).) The arguments are read as input to the shell and the resulting command(s) executed in 
the context of the current shell. 1bis is usually used 10 execute commands generated as the result of 
command or variable substitution, since parsing occurs before these substitutions. See tset(t) for an 
example of using eval. 

exec command 
The specified command is executed in place of the current shell. 
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exit 
exit(expr) 

lg 

The shell exits either with the value of the status variable (first fonn.) or with the value of the 
specified expr (second form). 

fg '11job ••• 
Brings the current or specified jobs into the foreground, continuing them if they were stopped. 

foreach name (wordlist) 

end 
The variable name is successively set to each member of wordlist and the sequence of commands 
between this command and the matching end are executed. (B«b.foreach and end. must appear alone 
on separate lines.) 

The builtin command continue may be used to continue the loop prematurely and the builtin com
mand 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 mis-
take typing in a loop at the tenninal you can rub it out ' 

glob woollist 
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 stting of the form 'label'. The 
shell rewinds its input as much as possible and searches for a line of the fonn 'label:' possibly pre
ceded by blanks or tabs. Execution continues after the specified line. 

basbstat 
Print a statistics line indicating how effective the internal huh table bu been at locating commands 
(and avoiding e:uc 's). An e:uc 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 'I'. 

history 
history n 
history-r n 
history-b 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 The -h option causes the 
history list to be printed without leading numbers. This is used to produce files suitable for sourceing 
using the -h option to source. 

II (expr) command 
If the specified expression evaluates true, then the single command with arguments is executed. 
Variable substitution on command happens early, at the same time it does for the rest of the if com
mand. Command must be a simple command, not a pipeline, a command list, or a parenthesized 
command lisL Input/output redirection occurs even if expr is false, when command is not executed 
(this is a bug). 

ii (expr) then 

ebe If' (expr2) then 

ebe 
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If the specified expr is true then the commands to the first else are executed; otherwise if expr2 is 
true then the commands to the second else are executed, etc. Any number of ew-if pairs are possi
ble; only one endif is needed. The ew part is likewise optional. ('Ibe words else and endif must 
appear at the beginning of input lines; the if must appear alone on its input line or after an else.) 

jobs 
jobs-I 

Lists the active jobs; given the -I options lists process id's in addition to the normal information. 

klll 9'job 
klll-sig 9'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 lusrlincludelsignal.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 
limit-h 
limit -h resource 
limit -h resource maximum-use 

login 

Limits the consumption by the current process and each process it creates to not individually 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. If the -h flag is given, the hard limits 
are used instead of the current limits. The hard limits impose a ceiling on the values of the current 
limits. Only the super-user may raise the hard limits, but a user may lower or raise the current limits 
within the legal range. 

Resources conttollable 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 program text), staclcsize (the max
imum size of the automatically-extended stack region), and coredumpsiu (the size of the largest core 
dump that will be created). 

The maximum-use may be given as a (floating point« integer) number followed by a scale factor. 
For all limits other than cputilM 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 'seconck', while 'm' for 
minutes or 'h' for hours, or a time of the fmn 'mm:ss' giving minutes and seconds may be used. 

For both resource names and scale factors, unambiguous prefixes of the names suffice. 

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). 

lotout 
Terminate a login shell. Especially useful if ignoreeof is set. 

nice 
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Dice +number 
Dice command 
Dice +number command 

The first form sets the scheduling pri<rity fm this shell to 4. The second fmn sets the priority to the 
given number. The final two forms nm command at priority 4 and number respectively. The greater 
the number, the less cpu the process will get The super-user may specify negative priority by using 
'nice -number •.. '. Command is always executed in a sub-shell, and the restrictions placed on com
mands in simple if statements apply. 

aohup 
aohup command 

The first form can be used in shell scripts to cause hangups to be ignmed for the remainder of the 
scripL The second fmn causes the specified command to be run with hangups ignored. All 
processes detached with ' & ' are effectively nohup' ed. 

BOtlfy 
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 prompL This is automatic if the shell variable 
nodfy is set. 

onintr 
onintr -
Onintr label I 

Control the action of the shell on interrupU. The first fonn restores the default action of the shell on 
interrupts which is to terminate shell scripts or to return to the terminal command input level. The 
second fonn 'onintr-' causes all interrupts to be ignored. 1be final form causes the shell to execute 
a 'goto label' when an interrupt is received or a child process terminates because it was interrupted. 

In any cue, if the shell is running detached and interrupts are being ignored, all forms of onintr have 
no meaning and interrupts continue to be ignored by the shell and all invoked commands. 

po pd 
popd +n 

Pops the directory stack, returning to the new top directory. With an mgument '+n' discards then th 
entry in the stack. The elements of the directory stack are numbered from 0 starting at the top. 

pushd 
pushdname 
pushd+n 

With no arguments, pushd exchanges the top two elements of the directory stack. Given a name 
argument, pushd changes to the new directory (ala cd) and pushes the old cunent working directory 
(as in csw) onto the directcry stack. With a numeric argument, rotates the nth argument of the direc
tory stack around to be the top element and changes to it The members of the directory stack are 
numbered from the top starting at O. 1 

rehash 
Causes the internal hash table of the contents of the directmies in the path variable to be recomputed. 
This is needed if new commands are added to directories in the path while you are logged in. This 
should only be necessary if you add commands to one of your own directories, or if a systems pro
grammer changes the contents of one of the system directories. 

repeat count command 
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The specified command which is subject to the same restrictions as the command in the one line if 
statement above, is executed cowit times. 1/0 redirections occur exactly once, even if count is 0. 
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set 
set name 
set name=word 
set name[index]=word 
set name-(wordlist) 

The first form of the command shows the value of all shell variables. Variables which have other 
than a single word as value print as a parenthesized word lisL The second form sets name to the null 
string. The third form sets name to die single word. 1be fourth form sets die index' th component of 
name to word; this component· must already exist The final form sets ~ to the list of words in 
wordlist. In all cases the value is command and filename expanded. 

These arguments may be repeated to set multiple values in a single set command Note however, 
that variable expansion happens for all arguments befme any setting occurs. 

setenv 
1etenv name value 
setenvname 

shift 

The first form lists all current environment variables. The last form sets die value of environment 
variable name to be value, a single string. The second form sets ~ to an empty string. The most 
commonly used environment variable USER, TERM, and PATii are automatically imported to and 
exported from the csh variables user, term, and path; there is no need to use setenv for these. 

shift variable 
The members of argv are shifted to the left, discarding argv[l]. It is an error fcr argv not to be set or 
to have less than one word as value. The second form performs the same function on the specified 
variable. 

source name 
source -h name 

stop 

The shell reads commands from name. Source commands may be nested; if they are nested too dee
ply the shell may run out of file descriptors. An emr in a source at any level terminates all nested 
source commands. Normally input during source commands is not placed on the history list; the -h 
option causes the commands to be placed in the history. list without being executed. 

stop %job ... 
Stops the current or specified job which is executing in the background 

111Spend 
Causes the shell to stop in its tracks, much as if it had been sent a stop signal with "Z. This is most 
often used to stop shells started by su(l ). 

switch (string) 
case strl: 

breaksw 

default: 

breaksw 
endsw 

June 5, 1986 

Each case label is successively matched, against the specified string which is first command and 
filename expanded. The file metacharacters '•', '?' and'[ ••• ]' may be used in the case labels, which 
are variable expanded. H none of the labels match before a 'default' label is found, then the execu
tion begins after the default label. Each case label and the default label must appear at the beginning 
of a line. The command breaksw causes execution to continue after the endsw. Otherwise control 
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may fall through case labels and default labels as in C. If no label matches and there is no default, 
executioo cootinues after the ~ndsw. 

time command 
With no argument, a summary of time used by this shell and its children is printed. If arguments are 
given the specified simple command is timed and a time summary as desaibed under the ti.me vari
able is printed. If necessary, an extra shell is created to print the· time statistic when the command 
completes. 

umask 
umask value 

The file creation mask is displayed (first form) <X' set to the specified value (second fonn). The mask 
is given in octal. Common values for the JDMk are 002 giving all access to the group and read and 
execute access to others or 022 giving all access except no write access f« users in the group or oth
ers. 

unalias pattern 
All aliases whose names match the specified pattern are discarded. Thus all aliases are removed by 
'unalias •'. It is not an error for nothing to be unaliased. 

unhash 
Use of the internal hash table to speed location of executed programs is disabled. 

unlimit 
unlimit resource 
unlimit-b 
unlimit -h resource 

Removes the limitation on resource. If no resource is specified, then all resource limitations are 
removed. If -h is given, the corresponding hard limits are removed. Only the super-user may do 
this. 

unset pattern 
All variables whose names match the specified pattern are removed. Thus all variables are removed 
by 'unset •'; this has noticeably distasteful side-effects. It is not an enor for nothing to be unset. 

unsetenv pattern 

wait 

Removes all variables whose name match the specified pattern from the environment. See also the 
setenv command above and printenv(l). 

All background jobs are waited for. It the shell is interactive, then an interrupt can disrupt the wait, 
at which time the shell prints names and job numbers of all jobs known to be outstanding. 

wbile (expr) 

end 

'I> job 

While the specified expression evaluates non-zero, the commands between the while and the match
ing end are evaluated. Break and continue may be used to terminate or continue the loop prema
turely. (The while and end must appear alone on their input lines.) Prompting occurs here the first 
time through the loop as for the foreach statement if the input is a tenninal. 

Brings the specified job into the foreground 

CJ>job & 
Continues the specified job in the background. 
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@ 
@>name == expr 
@ name[index] - expr 

The first form prints the values of all the shell variables. The second form sets the specified name to 
the value of apr. If the expreuion contains '<', '>', '&' or 'I' then at least this part of the expression 
must be placed within '(' ')'. The third form assigns the value of apr to dle iNJa'th argument of 
name. Both name and its index' th component must already exist 

The operators'••','+-', etc are available as in C. The space separating the name from the assign
ment operator is optional. Spaces are, however, mandatory in separating components of apr which 
would otherwise be single words. 

Special postfix '++' and '--' operaun increment and decrement name respectively, i.e. '@ i++'. 

Pre-4efined and environment variables 

The following variables have special meaning to the shell. Of these, argv, cwd, ltolM, path, prompt, shell 
and status are always set by the shell. Except f<r cwd and stalus this setting occurs only at initialization; 
these variables will not then be modified unJess this is done explicidy 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 variables are reset The 
environment variable PA TH is likewise handled; it is not necessary to worry about its setting other than in 
the file .cshrc as inferior csb processes will import the definition of path from the environment, and re
export it if you then change it. 

argv Set to the arguments to the shell, it is from this variable that positional parameters are 
substituted, i.e. '$1' is replaced by 'Sargv[l]', etc. 

cdpatb 

cwd 

echo 

filec 

histcbars 

history 

home 

ignoreeor 

mail 
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Gives a list of alternate directories searched to find subdirectories in chdir commands. 

The full pathname of the current directory. 

Set when the -x command line option is . given. Causes each command and its argu
ments to be echoed just before it is executed. For non-builtin commands all expansions 
occur before echoing. Builtin commands are echoed before command and filename sub
stitution, since these substitutions are then done selectively. 

Enable filename completion. 

Can be given a string value to change the characters used in history substitution. The 
first character of its value is used as the history substitution character, replacing the 
default character !. The second character of its value replaces the character 'tin quick 
substitutions. 

Can be given a numeric value to control the size of the history list Any command 
which has been referenced in this many events will not be discalded. Too large values 
of history may run the shell out of memory. 11ae last executed command is always saved 
on the history list · 

The home directory of the invoker, initiali7.ed 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 p-ompt, if a specified interval has elapsed. The shell says 'You 
have new mail.' if the file exists with an access time not &Je8ler 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. 
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aoaomatch 

path 

prompt 

savehist 

shell 

status 

time 

verbose 
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If multiple mail files are specified, then the shell says 'New mail in name' when there is 
mail in the file name. 

As described in the section on lnpu.tloutput, restrictions are placed on output redirection 
to imure that files are not accidentally destroyed, and that '>>' redirections refer to 
existing files. 

If set, filename expansion is inhibited. 'Ibis is most useful in shell scripts which are not 
dealing with filenames, or after a list of filenames has been obtained md further expan
sions are not desirable. 

If set, it is not an error for a filename expansion to not match my existing files; rather the 
pimitive pattern is returned. It is still an error fQI' the primitive pattern to be malfonned, 
ie. 'echo [' still gives an error. 

If set, the shell notifies asynchronously of job completions. The default is to rather 
present job completions just before printing a prompt. 

Each word of the path variable specifies a directory in which commands are to be sought 
for execution. A null word specifies the cunent directmy. If there is no path variable 
then only full path names will execute. The usual search path is '.', '/bin' and '/usrlbin', 
but this may vary from system to system. For the super-user the default search path is 
'/etc', '/bin' and '/usr/bin'. A shell which is given neither the-c nor the -t option will 
normally hash the contents of the directories in the path variable after reading .cshrc, 
and each time the path 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 commands may 
not be found. 

The string which is printed before each command is read from an interactive terminal 
input If a '!' appears in the string it will be replaced by the current event number unless 
a preceding '\' is given. Default is ''*' ',or '# ' for the super-user. 

is given a numeric value to control the number of entries of the history list that are saved 
in -/.history when the user logs out Any command which has been referenced in this 
many events will be saved. During start up the shell sources -/.history into the history 
list enabling history to be saved across logins. Too large values of savehist will slow 
down the shell during start up. 

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 lut command If it terminated abnormally, then 0200 is 
added to the status. Builtin commands which fail return exit status '1 ', all other builtin 
commands set status 'O'. 

Controls automatic timing of commands. If let, then any command which takes more 
than this many cpu seconds will cause a line giving user, system, and real times and a 
utilization percentage which is the ratio of user plus system 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. · 
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Non-builtin command execution 

When a command to be executed is found to not be a builtin command the shell attempts to execute the 
command via esecve(2). Each word in the variable path names a directory from which the shell will 
attempt to execute the command. If it is given neither a -c nor a -t option, the shell will h•h the names in 
these directories into an internal table so that it will only try an euc in a directory if there is a possibility 
that the command resides there. ThU gieady speeds command location when a large number of directories 
are present in the search path. If this mechanism has been turned off (via llnhash ), or if the shell was given 
a -c or -t argument, and in any case for each directory component of path which does not begin with a 'I', 
the shell concatenates with the given command name to form a path name of a file which it then attempts to 
execute. 

Parenthesiz.ed commands are always executed in a subshell. Thus '(cd; pwd); pwd' prints the home direc
t«)'; 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 
cmrent 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 and a new shell is spawned to read it 

If there is an alias for shell then the words of the alias will be prepended to the argument list to form the 
shell command. The first went of the alias should be the full path name of the shell (e.g. '$shell'). Note 
that this is a special, late occuning, case of alias substitution, and only allows words to be prepended to the 
argument list without modification. 

Argument list pr~ing 

If argument 0 to the shell is'-' then this is a login shell. The flag arguments are interpreted as follows: 

-b This flag forces a "break" from option processing, causing any further shell arguments to be tteated 
as non-option arguments. The remaining arguments will not be interpreted as shell options. This 
may be used to pass options to a shell script without confusion or possible subterfuge. The shell will 
not run a set-user ID script without this option. 

-c Commands are read from the (single) following argument which must be present Any remaining 
arguments are placed in argv. 

-e The shell exits if any invoked command tenninates abnormally or yields a non-zero exit status. 

-I The shell will start faster, because it will neither search for nor execute commands from the file 
'.cshrc' in the invoker's home directory. 

-i The shell is interactive and prompts f<X" its top-level input, even if it appears to not be a terminal. 
Shells are interactive without this option if their inputs and outputs are terminals. 

-n Commands are parsed, but not executed. 'Ibis aids in syntactic checking of shell scripts. 

-1 Command input is taken from lhe standard input 

-t A single line of input is read and executed. A '\, may be used to escape the newline It 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 sub-
stitution. 

-x Causes the echo variable to be set, so that commands are echoed immediately before execution. 

-V Causes the verbose vmiable to be set even befme '.cshrc' is executed. 

-X Isto-x•-Visto-v. 

After processing of flag arguments, if arguments remain but none of the -c, -i, -s, or -t q>tions was given, 
the first argument is taken as the name of a file of commands to be executed. 1be shell opens this file, and 
sava its name f<X" possible resubstitution by '$0'. Since many systems use either the standard version 6 or 
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version 7 shells whose shell scripts are not compatible with this shell, the shell will execute such a 'stan
dard' shell if the first character of a script is not a '#', i.e. if the script does not start with a comment. 
Remaining arguments initialize the variable argv. 

Signal handling 

1be shell normally ignores quit signals. Jobs running detached (either by'&' or the bg or% ... & com
mands) are immune to signals generated from the keyboard, including hangups. Other signals have the 
values which the shell inherited from its parent. The shells handling of intemapts and terminate signals in 
shell scripts can be conttollecl by onintr. Login shells cat.ch the •nninat~ signal; ocherwise this signal is 
passed on to children from the state in the shell's parent. In no case are intemlpts allowed when a login 
shell is reading the file' logout'. 

AUTHOR 

FILES 

William Joy. Job control and directory stack features first implemented by J.E. Kulp of I.LA.S.A, Laxen
burg, Austria, with different syntax than that used now. File name completion code written by Ken Greer, 
HP Labs. 

·1.cshrc 
·1Jogin 
·1Jogout 
/bin/sh 
/tmplsh• 
/etc/passwd 

Read at beginning of execution by each shell. 
Read by login shell, after '.cshrc' at login. 
Read by login shell, at logout 
Standard shell, for shell scripts not starting with a '#'. 
Temporary file for '<<'. 
Source of home directories for '-name'. 

LIMITATIONS 
Words can be no longer than 1024 characters. The system limits argument lists to 10240 characters. The 
number of arguments to a command which involves filename expansion is limited to l/6'th the number of 
characters allowed in an argument list Command substitutions may substitute no more characters than are 
allowed in an argument list. To detect looping, the shell restricts the number of alias substitutions on a sin
gle line to 20. 

SEE ALSO 

BUGS 

sh(l), acceg(2), execve(2), fork(2), killpg(2), pipe(2), sigvec(2), umask(2), setrllmit(2), wait(2), tty(4), 
a.out(5), environ(7), '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 directory; this can be misleading (i.e. wrong) as the job may have changed directories inter
nally. 

Shell builtin functions are not stoppable/restartable. Command sequences of the form 'a ; b ; c' are also not 
handled gracefully when stopping is attempted. H you suspend 'b', the sbell will then immediately execute 
'c'. This is especially noticeable if this expansion results from an alias. It suffices k> place the sequence of 
commands in O's to force it to a subshell, i.e. '( a ; b ; c )'. 

Conttol over tty output after processes are started is primitive; perhaps this will inspire someone to work on 
a good virtual terminal interface. In a virtual terminal interface nwch more interesting things could be 
done with output control. 

Alias substitution is most often used to clumsily simulate shell pfocedures; shell procedures should be pro
vided rather than aliases. 

Commands within loops, prompted for by '?', are not placed in the history list Control structure should be 
parsed rather than being recognized as built-in commands. This would allow conttol commands to be 
placed anywhele, to be combined with 'I', and to be used with '&' and';' metasyntax. 

June 5, 1986 INTEGRATED SOLUTIONS 4.3 BSD 19 



CSH(l) UNIX Programmer's Manual CSH(l) 

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. 

The way the ftlec facility is implemented is ugly and expensive. : 
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NAME 
ctags - create a tags file 

SYNOPSIS 
ctags [ options ] [ -f tagsfile ] name ... 

DESCRIPTION 
Ctags makes a tags file for ex(l) from the specified C, Pascal, FMran, YACC, lex, wt lisp sources. A 
tags file gives the locations of specified objects (in this cae ~tions and typedefs) in a group of files. 
Each. line of the tags file contains the object name, the file in which it is defined, and an address 
specification for the object definition. Functions are semched with a pattern, typedefs with a line number. 
Specifiers are given in separate fields on the line, separated by blanks or tabs. Using the tags file, ex can 
quickly find these objects definitions. 

Normally ctap places the tag descriptions in a file called tags. You can use the -r q>tiotl to specify a dif
ferent filename if you wish. See the description of ctag options below. 

Files whose names end in .c or .h are usumed to be C source files and are searched for C routine and 
macro definitions. Files whose names end in .y are usumed to be YACC source files. Files whose names 
end in J are assumed to be either lisp files if their first non-blank character is';', '(',or'[', or lex files oth
erwise. Other files are first examined to see if they contain any Pucal or Fortran routine definitions; if not, 
they are processed again looking for C definitions. 

The tag main is tteated 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. 

OPTIONS 

FILES 

-a Appends to tags file. 

-B Uses backward searching patterns(? ... ?). 

-ltagsfile 
Tells ctags to place the tag descriptions in a file called tagsfile intead of the default file called tags. 

-F Uses forward searching patterns (/ .. J) (default). 

-t Creates tags for typedefs. 

-u Causes the specified files to be updated in tags, that is, all references 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.) 

-v Produces an index of the form expected by vgrind(l) on the standard output This listing contains 
the function name, filename, and page number (assuming 64 line pages). Since the output will be 
sorted into lexicographic order, it may be desired to run the output through sort -f. Sample use: 

ctags -v files I sort -f > index 
vgrind -x index 

-w Suppresses warning diagnostics. 

-x Causes ctags to produce a list of object 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. 

tags 

SEE ALSO 

output tags file 

ex(l ), vi(l) 
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AUTHOR 

BUGS 

Ken Arnold; FORTRAN added by Jim Kleckner; Bill Joy added Puca1 and -x, replacing cxref; C typedefs 
added by Ed Pelegri-Llopart. 

Recognition of functions, subroutines and procedures for FORTRAN and Pascal is done is a very siJn
pleminded way. No attempt is made to deal with block structure; if you have two Pascal procedures in dif
ferent blocks with the same name you lose. 

The method of deciding whether to look for C or Pascal and FORTRAN functions is a hack. 

Does not know about #ifdefs. 

Should know about Pascal types. Relies on the input being well formed to detect typedefs. Use of -tx 
shows only the last line of typedefs. 
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NAME 
date - print and set the date 

SYNOPSIS 
date [-nu] [-d dst] [ -t ti!Mzone] [yymmddhhmm [ .ss]] 

DESCRIPTION 

FILES 

If no argumena are given, the current date and time are printed. Providing an argument will set the desired 
date; only the superuser can set the date. The -d and -t lags set the kernel's values for daylight savings 
time and minutes west of GMT. If dst is non-zero, future calls to 1ettimeofclay(2) will return a non-zero 
tz_dsttime. Timezone provides the number of minutes returned by future calls to aettimeofday(2) in 
tz_minuteswest. The -u flag is used to display or set the date in GMT (universal) time. 'YY represents the 
last two digits of the year; the first mm is the month number; dd is the day number; Ith is the hour number 
(24 hour system); the second mm is the minute number; .ss is optional and represena the seconds. For 
example: 

date 8506131627 

sets the date to June 13 1985, 4:27 PM. The year, month and day may be omitted; the default values will 
be the current ones. The system operates in GMT. Date takes care of the conversion to and from local 
standard and daylight-saving time. 

If timed(8) is running to synchronize the clocks of machines in a local area network, date sets the time 
globally on all those machines unless the -n option is given. 

/usr/adm/wtmp 
/usr/adm/messages 

file to record time-setting 
file in which date records the name of the user setting the time 

SEE ALSO 
gettimeotday(2), utmp(5), timed(8), 
TSP: The Time Synchronization Protocol for UNIX 4.3BSD, R. Gusella and S. Zatti 

DIAGNOSTICS 

BUGS 

Exit status is 0 on success, 1 on complete failure to set the date, and 2 on successfully setting the local date 
but failing globally. 

Occasionally, when timed synchronizes the time on many hosts, the setting of a new time value may 
require more than a few seconds. On these occasions, date prints: 'Network time being set'. The message 
'Communication error with timed' occurs when the communication between date and timed fails. 

The system attempts to keep the date in a format closely compatible with VMS. VMS, however, uses local 
time (rather than GMT) and does not understand daylight-saving time. Thus, if you use both UNIX and 
VMS, VMS will be running on GMT. 
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NAME 
dbx - debugger 

SYNOPSIS 
dbx [ options ] [ obj/de [ coredump 11 

DESCRIPTION 
Dbx is a tool for source level debugging and execution of prognum under UNIX. 1be objfile is an object 
file poduced by a compiler with the appropriate ftag (usually "-g") specified to produce symbol informa
tion in the object file. Currently, cc(l), f77(1), pc(l), and the DEC Western Research Laboratory Modula-
2 compiler, mod(I), produce the appropriate source information. 1be machine level facilities of dbx can be 
used on any program. 

The object file contains a symbol table that· includes the name of the all the source files translated by the 
compiler to create iL These files are available for perusal while using the debugger. 

If a file named "core" exists in the current directory or a coredwnp file is specified, dbx can be used to 
examine the state of the program when it faulted. 

If the file '' .dbxinit'' exists in the current directory then the debugger commands in it are executed. Dbx 
also checks for a ".dbxinit" in the user's home directory if there isn't one in the current directory. 

Execution and Tracing Commands 

run [args1 [<filename][> filename] 
rerun [args] [<filename] [>filename] f 

Start executing objfile, passing args as command line argumen~· <or> can be used to redirect 
input or output in the usual manner. When rerun is used without any arguments the previous 
argument list is passed to the program; otherwise it is identical to run. If obj/de has been written 
since the last time the symbolic information was read in, dbx will read in the new information. 

trace [in procedure/function] [if condition] 
trace source-line-number [if condition] 
trace procedure/function [in procedure/function] [if condition] 
trace expression at source-line-number [if condition] 
trace variable [in procedure/function] [if condition] 
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Have tracing information printed when the program is executed. A number is associated with the 
command that is used to tum the tracing off (see the delete command). 

The first argument describes what is to be traced. If it is a source-line-number, then the line is 
printed immediately prior to being executed. Source line numbers in a file other than the current 
one must be preceded by the name of the file in quotes and a colon, e.g. "murnble.p": 17. 

If the argument is a procedure or function name then every time it is called, information is printed 
telling what routine called it, from what source line it was called, and what parameters were 
passed to it. In addition, its return is noted, and if it's a function then the value it is returning is 
also printed. 

If the argument is an expression with an at clause then the value of the expression is printed 
whenever the identified source line is reached. 

If the argument is a variable then the name and value of the variable is printed whenever it 
changes. Execution is substantially slower during this form of tracing. 

If no argument is specified then all source lines are printed before they are executed. Execution is 
substantially slower during this form of tracing. 

INTEGRATED SOLUTIONS 4.3 BSD 



DBX(l) UNIX Programm«'s Manual DBX(l) 

The clause ''in procedurelfimction'' restricts tracing information to be printed only while execut
ing inside the given procedure or function. 

Con.dition is a boolean expression and is evaluated pior to printing the ncing information; if it is 
false then the information is not printed. 

stop if condition 
stop at sowce-liM-munber [if condition] 
stop in procedure/function [if condition] 
stop variable [if condition] 

Stop execution when the given line is reached, procedure or function called, variable changed, or 
condition true. 

status [>file~] 
Printout the currently active trace and stop commands. 

delete command-number ... 
The ttaces or stops corresponding to the given numbers are removed. The numbers associated 
with traces and stops are printed by the status command. 

catch number 
catch signal-name 
ignore number 
ignore signal-name 

Start or stop ttapping a signal before it is sent to the program. This is useful when a program 
being debugged handles signals such as intemlpts. A signal may be specified by number or by a 
name (e.g., SIGINT). Signal names are case insensitive and the "SIG" prefix is optional. By 
default all signals are trapped except SIGCONT, SIGCHil.D, SIGALRM and SIGKil..L. 

cont integer 
cont signal-name 

Continue execution from where it stopped. If a signal is specified, the process continues as though 
it received the signal. Otherwise, the process is continued as though it had not been stopped. 

Execution cannot be continued if the process has ''finished'', that is, called the standard procedure ''exit''. 
Dbx does not allow the process to exit, thereby letting the user to examine the program state. 

step Execute one source line. 

next Execute up to the next source line. The difference between this and step is that if the line contains 
a call to a procedure or function the step command will stop at the beginning of that block, while 
the next command will not. 

return [procedure] 
Continue until a return to procedure is executed, or until the current procedure returns if none is 
specified. 

call procedure(parameters) 
Execute the object code associated with the named procedure or function. 

Printing Variables and Expressions 

Names are resolved first using the static scope of the current function, then using the dynamic scope if the 
name is not defined in the static scope. If static and dynamic searches do not yield a result, an arbitrary 
symbol is chosen and the message ''[using qualified name]'' is printed. The name resolution procedure 
may be overridden by qualifying an identifier with a block name, e.g., ''module. variable''. For C, source 
files are treated as modules named by the filename without'' .c''. 
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Expressioos are specified with an approximately common subset of C and Puca1 (or equiva'lendy Modula-
2) syntax. Indirection can be denoted using either a prefix "•" or a postfix """ and array expressions are 
subscripted by brackets ("[ ]"). The field reference operator (" .") can be ued widl pointers as well as 
records, making the C opentor "·>" unnecessary (although it is sapponed). 

Types of expressions are checked; the type of an expression may be O¥eRidden by using "type
name(expression)' '. When there is no corresponding named type the special constnlCts '' lk.ty~-name'' 
and "$$tag-Mme" can be used to represent a pointer to a named type or C structure tag. 

aaign variable = expression 
Assign the value of the expression to the variable. 

dump fprocedwe] [> jikname] 
Print the names and values of variables in the given procedure, or the curreat one if none is 
specified. If the procedure given is ''.' ', then the all active variables are dumped 

print expression [, expression ... ] 
Print out the values of the expressions. 

whatisname 
Print the declaration of the given name, which may be qualified with block names as above. 

which identifier 
Print the full qualification of the given identifer, i.e. the outer blocks that the identifier is associ
ated with. 

up [count] 
down [count] 

Move the current function, which is used for resolving names, up or down the stack count levels. 
The default count is 1. 

where Print out a list of the active procedures and function. 

whereis identifier 
Print the full qualification of all the symbols whose name matches the given identifier. The order 
in which the symbols are printed is not meaningful. 

Acceuing Source Files 

/regular expression[!] 
?regular expression[?] 

Search forward or backward in the current source file for the given pattern. 

edit ffilename] 
edit procedure/function-name 

Invoke an editor on.filename or the current source file if none is specified. If a procedure or func
tion name is specified, the editor is invoked on the file that contains it Which editor is invoked by 
default depends on the installation. The default can be overridden by setting the environment 
variable EDITOR to the name of the desired editor. 

file ffilename] 
Change the current source filename to filename. H none is specified then the current source 
filename is printed. 

rune [procedure/function] 
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Change the current function. If none is specified then print the current function. Changing the 
current function implicitly changes the current source file to the one that contains the function; it 
also changes the current scope used for name resolution. 
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IMt [so wee-line-number [, sowce-line-number ]] 
&t procedwe/fllllt:tion 

List 1he lines in the current source file from the first line number to the second inclusive. If no 
lines se specified, the next 10 lines are listed. If the name of a procedure er function is given 
lines n-k to n+k are listed where n is the first statement in the procedure er function and k is small. 

use directory-list 
Set 1he list of directories to be searched when looking for source files. 

Command Aliases and Variables 

alias name name 
alias name ''string'' 
alias name (parameters) "string" 

When commands are processed, dbx first checks to see if the word is an alias for either a com
mand or a string. If it is an alias, then dbx treats the input as though the coiresponding string (with 
values substituted for any parameters) had been entered. For example, to define an alias ''rr'' for 
the command ''rerun'', one can say 

alias rr rerun 

To define an alias called "b" that sets a stop at a particular line one can say 

alias b(x) "stop at x" 

Subsequently, the command "b(l2)" will expand to "stop at 12". 

set name[= expression] 
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The set command defines values for debugger variables. The names of these variables cannot 
confilct with names in the program being debugged, and are expanded to the corresponding 
expression within other commands. The following variables have a special meaning: 

$frame 
Setting this variable to an address causes dbx to use the stack frame pointed to by the 
address for doing stack ttaces and accessing local variables. This facility is of particular 
use for kernel debugging. 

$hexchars 
$hexints 
$hexoffsets 
$hexstrings 

When set, dbx prints out out characters, integers, offsets from registers, or character 
pointers respectively in hexadecimal. 

$listwindow 
The value of this variable specifies the number of lines to list around a function or when 
the list command is given without any parameters. Its default value is 10. 

$mapaddrs 
Setting (unsetting) this variable causes dbx to start (stop) mapping addresses. As with 
''$frame'', this is useful for kernel debugging. 

$unsafecall 
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Sunsafeassign 
When "$unsafecall'' is set, strict type checking is turned off for arguments to subrou
tine or function calls (e.g. in the call statement). When "Sumafassign" is set, strict 
type checking between the two sides of an Ullan statement is turned off. These vari
ables should be used only with great care, because they severely limit dbx's usefulness 
for detecting mors. 

ualiasname 
Remove the aliu with the given name. 

unset name 
Delete the debugger variable usociated with name. 

Machine Level Commands 

tracei [address] [if cond] 
tracei [variable] [at address] [if cond] 
stopi [address] [if cond] 
stopi [at] [address] [if cond] 

Turn on ttacing or set a stop using a machine insttuction address. 

stepi 

nexti Single step as in step or next, but do a single insttuction rather than source line. 

address ,address/ [mode] 
address I [count] [mode] 

Print the contents of memory starting at the first address and continuing up to the second address 
or until count items are printed. If the address is ''.' ', the address following the one printed most 
recently is used. The mode specifies how memory is to be printed; if it is omitted the previous 
mode specified is used. The initial mode is ''X' '. The following modes are supported: 

i print the machine insttuction 
d print a short word in decimal 
D print a long word in decimal 
o print a short word in octal 
0 print a long word in octal 
x print a short word in hexadecimal 
X print a long word in hexadecimal 
b print a byte in octal 
c print a byte u a character 
s print a stting of characters terminated by a null byte 
f print a single precision real number 
g print a double precision real number 

Symbolic addresses are specified by preceding the name with an ''&''. Registers are denoted by ''$rN'' 
where N is the number of the register. Addresses may be expressions made up of other addresses and the 
operators "+", " -", and indirection (unary "• "). 
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Miscellaneous Commands 

gripe Invoke a mail program to send a message to the person in charge of dbx. 

help Print out a synopsis of dbx commands. 

quit Exit dbx. 

uoommmtd~w I 

Pass the command line to the shell for execution. The SHELL environment variable determines 
which shell is used. 

10urce filename 
Read dbx commands from the givenfilename. 

OPTIONS 

FILES 

-ejile Execute the dbx commands in the file before reading from standard input 

-i Force dbx to act as though standard input is a terminal. 

-ldir Add dir to the list of directories that are searched when looking for a source file. Normally dbx 
looks for source files in the current directory and in the directory where objfile is located. The 
directory search path can also be set with the use command. 

-k Map memory addresses, useful for kernel debugging. 

-r Execute objfile immediately. Hit terminates successfully dbx exits. Otherwise the reason for ter-

a.out 
.dbxinit 

mination will be reported and the user offered the option of entering the debugger or letting the 
program fault. Dbx will read from ''/dev/tty'' when-r is specified and standard input is not a ter
minal. 

Unless you specify the -r option, dbx just prompts and waits for a command. 

object file 
initial commands 

SEE ALSO 
cc(l), '77(1), pc(l), mod(l) 

COMMENTS 
Dbx suffers from the same ''multiple include'' malady as did sdb. H you have a program consisting of a 
number of object files and each is built from source files that include header files, the symbolic information 
for the header files is replicated in each object file. Since about one debugger start-up is done for each link, 
having the linker (Id) re-organize the symbol information would not save much time, though it would 
reduce some of the disk space used. 

This problem is an artifact of the unrestricted semantics of #include's in C; for example an include file can 
contain static declarations that are separate entities for each file in which they are included. However, even 
with Modula-2 there is a substantial amount of duplication of symbol information necessary for inter
module type checking. 

Some problems remain with the support for individual languages. Fortran problems include: inability to 
assign to logical, logical•2, complex and double complex variables; inability to represent parameter con
stants which are not type integer or real; peculiar representation for the values of dummy procedures (the 
value shown for a dummy procedure is actually the first few bytes of the procedure text; to find the location 
of the procedure, use '' & '' to take the address of the variable). 
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NAME 
de - desk calculator 

SYNOPSIS 
de [file 1 

DESCRIPTION 
De is an arbittary precision arithmetic package. Ordinarily it operates on decimal integers, but one may 
specify an input base, output base, and a number of fractional digits to be maintained. 1be overall structure 
of de is a stacking (reverse Polish) calculator. If an argument is given, input is taken from that file until its 
end, then from the standard input The following constructions are recognizecl: 

lllUnber 
The value of the number is pushed on the stack. A number is an unbroken string of the digits 0-9. 
It may be preceded by an underscore _ to input a negative number. Numbers may contain decimal 
points. 

+-I. % A 

!, 

? . . ' . 
C-1 
c 

d 

I 

i 

k 

Ix 

Lx 

0 

0 

p 

q 

Q 

Sx 

v 

April 29, 1985 

The top two values on the stack are added (+),subtracted(-), multiplied(*), divided(/), remain
dered (% ), or exponentiated n. The two entries are popped off the stack; the result is pushed on 
the stack in their place. Any fractional part of an exponent is ignored. 

interprets the ~t of the line as a UNIX command. 

A line of input is taken from the input source (usually the terminal) and executed. 

Are used by be for array operations . 

Puts the bracketed ascii string onto the top of the stack. 

All values on the stack are popped. 

The top value on the stack is duplicated. 

All values on the stack and in registers are printed. 

The top value on the stack is popped and used as the number radix for further input. I pushes the 
input base on the top of the stack. 

Pops the top of the stack, and uses that value as a non-negative scale factor: the appropriate number 
of places are printed on output, and maintained during multiplication, division, and exponentiation. 
The interaction of scale factor, input base, and output base will be reasonable if all are changed 
together. 

The value in register xis pushed on the stack. The register xis not altered. All registers start with 
zero value. 

Treats register x as a stack and pops its top value onto the main stack. 

The top value on the stack is popped and used as the number radix for further output. 

Pushes the output base on the top of the stack. 

The top value on the stack is printed. The top value remains unchanged. P interprets the top of the 
stack as an ascii string, removes it, and prints it. 

Exits the program. If executing a string, the recursion level is popped by two. 

Pops the top value on the stack and pops the string execution level by that value. 

The top of the stack is popped and stored into a register named x, where x may be any character. 

Treats x as a stack and pushes the value on it. 

Replaces the top element on the stack by its square root. Any existing fractional part of the argu
ment is taken into account, but otherwise the scale factor is ignored. 
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x Treats the top element of the stack as a character string and executes it as a string of de commands. 

X Replaces the number on the top of the stack with its scale factor. 

<X >X =X 
The top two elements of the stack are popped and compared. Register x is executed if they obey the 
stated relation. 

z The stack level is pushed onto the stack. 

z 
EXAMPLE 

Replaces the number on the top of the stack with its length. 

An example which prints the first ten values of n! is 

[lal +dsa•plal O>y ]sy 
Osal 
lyx 

SEE ALSO 
Be( 1 ), which is a preprocessor for de providing infix notation and a C-like syntax which implements func
tions and reasonable control structures for programs. 

DIAGNOSTICS 
'xis unimplemented' where xis an octal number. 
'stack empty' when there are not enough elements on the stack to carry out the request. 
'Out of space' when the free list is exhausted (too many digits). 
'Out of headers' when too many numbers are being retained. 
'Out of pushdown' when there are too many items on the stack. 
'Nesting Depth' when there are too many levels of nested execution. 

April 29, 1985 INTEGRATED SOLUTIONS 4.3 BSD 2 



DD(l) UNIX Programmer's Manual DD(l) 

NAME 
dd - convert and copy a file 

SYNOPSIS 
dd [ option=value ] ... 

DESCRIPTION 
Dd copies the specified input file to the specified output with possible conversioos. The standard input and 
output are used by default. The input and output block size may be specified to take advantage of raw phy
sical 110. 

val~:s 

input filename; standard input is default 
output filename; standard output is default 
input block size n bytes (default 512) 
output block size (default 512) 

option 
if= 
of= 
ibs=n 
obS=n 
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 
conversion buffer size 
skip n input records before starting copy 

cbs=n 
skip::n 
files=n copy n input files before terminating (makes sense only where input is a rnagtape or 

similar device). 
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 slighdy 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 pro
duct. 

Cbs is used only if ascii, unblock, ebcdic, ibm, or block conversion is specified. In the first two cases, cbs 
characters are placed into the conversion buffer, any specified character mapping is done, trailing blanks 
trimmed and new-line added before sending the lirie 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 
filex: 

dd if-ldev/nmO of =X ibs=800 cbs=80 conv=ascii,lcase 

Note the use of raw magtape. Dd is especially suited to I/O 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 certain IBM print train con
ventions. There is no universal solution. 
One must specify ''conv=noerror,sync'' when copying raw disks with bad sectors to insure dd stays syn
chronized. 

Certain combinations of arguments to conv= are permitted. However, the block or Wlblock option cannot 
be combined with ascii, ebcdic or ibm. Invalid combinations silently ignore all but the last mutually
exclusive keyword. 
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NAME 
deroff - remove nroff, troff, tbl and eqn constructs 

SYNOPSIS 
deroff [ options ] file ... 

DESCRIPTION 
Deroff reads each file in sequence and removes all nroff and troll' command lines, backslash construc
tions, macro definitions, eqn consttucts (between '.EQ' and '.EN' lines or between delimiters), and table 
descriptions and writes the remainder on the standard output. Derotr follows chains of included files ('.so' 
and' .nx' commands); if a file has already been included, a' .so' is ignored and a' .nx' tenninates execution. 
If no input file is given, deroff reads from the standard input file. 

OPTIONS 
-w Prints the output as a word list, one 'word' (string of letters, digits, and apostrophes, beginning 

with a letter; a~trophes are removed) per line, and all other characters ignored. Otherwise, the 
output follows the original, with the deletions mentioned above. 

SEE ALSO 

BUGS 

trotr(l), eqn(l), tbl(l) 

Deroff is not a complete troff interpreter, so it can be confused by subtle constructs. Most errors result in 
too much rather than too little output. 
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NAME 
elf - disk free 

SYNOPSIS 

UNIX Programmer's Manual 

elf [options] [filesystem ... ] [file ... ] 

DESCRIPTION 

DF(l) 

Dr prints out the amount of free disk space available on the specifi.edjilesystem, e.g. "/dev/rrJ)a' ', or on the 
filesystem in which the specified file, e.g. "$HOME", is contained. H no file system is specified, the free 
space on all of the normally mounted file systems is printed. The reponed numbers are in kilobytes. 

OPTIONS 
-i Report also the number of inodes which are used and free. 

FILES 
/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 [ options ] file ... 
explain 

DESCRIPTION 
Diction finds all sentences in a document that contain phrases from a data base of bad or wordy diction. 
Diction prints out these sentences and brackets each wordy phrase with [ ]. Because diction runs derorr 
before looking at the text, f<Xlllatting header files should be included as part of the input 

Explain is an interactive thesaurus for the phrases found by diction. 

OPTIONS 
-I pfile lets you supply your own pattern file to be used in addition to the default file. -n When used with 

-I pfile , suppresses the default file and searches for phrases found only in your own pattern file. 

-ml Causes deroff' to skip lists, should be used if the document contains many lists of non-sentences. 

-mm Overrides the default macro package -ms. 

SEE ALSO 
deroff'(l) 

BUGS 
Use of non-standard formatting macros may cause incorrect sentence breaks. In particular, diction is con
fused by -me. 
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NAME 
difr - differential file and directory comparator 

SYNOPSIS 
difr [ -I ] [ -r ] [ -s ] [ --cefbn ] [ -biwt ] dir 1 dir2 
difr [ -cefbn] [ -biwt ]file] file2 
difr [ -Dstring] [ -biw ]file] file2 

DESCRIPTION 
If both arguments are directories, difr sorts the contents of the directories by name, IDd then runs the regu
lar file cliff algorithm (described below) on text files which are different Binary files which differ, com
mon subdirectories, and files which appear in only one directory are listed. Options when comparing direc
tcxies are: 

-I long output format; each text file difr is piped through pr(l) to paginate it, other differences are 
remembered and summarized after all text file differences are reported. 

-r causes application of difr recursively to common subdirectories encountered. 

-s causes difT to report files which are the same, which are otheiwise not mentioned. 

-Sname 
starts a directory difr in the middle beginning with file name. 

When run on regular files, and when comparing text files which differ during directory comparison, diff 
tells what lines must be changed in the files to bring them into agreement. Except in rare circumstances, 
difT finds a smallest sufficient set of file differences. If neither filel nor file2 is a directory, then either may 
be given as'-', in which case the standard input is used. Iifilel is a directory, then a file in that directory 
whose file-name is the same as the file-name of file2 is used (and vice versa). 

There are several options for output format; the default output format contains lines of these forms: 

nl an3,n4 
nl ,n2 dn3 
nl ,n2 c n.3 ,n4 

These lines resemble ed commands to convert filel into file2. The numbers after the letters pertain to file2. 
In fact, by exchanging 'a' for 'd' and reading backward one may ucertain equally how to convertfile2 into 
filel. As in ed, identical pairs where nl = n2 or n3 = n4 are abbreviated as a single number. 

Following each of these lines come all the lines that are affected in the first file flagged by '<', then all the 
lines that are affected in the second file flagged by '>'. 

Except for -b, -w, -i or -t which may be given with any of the others, the following options are mutually 
exclusive: 

-e produces a script of a, c and d commands for the editor ed, which will recreate file2 fromfilel. 

-r 
-n 

-c 

May 19, 1986 

In connection with -e, the following shell program may help maintain multiple versions of a 
file. Only an ancestral file ($1) and a chain of version-to-version ed scripts ($2,$3, ... ) made by 
diff need be on hand. A 'latest version' appears on the standard output. 

(shift; cat$•; echo '1,$p') I ed- $1 

Extra commands are added to the output when comparing directories with -e, so that the result 
is a sh(l) script for converting text files which are common to the two directories from their 
state in dir 1 to their st.ate in dir2. 

produces a script similar to that of-e, not useful withed, and in the opposite order. 

produces a script similar to that of -e, but in the opposite order and with a count of changed 
lines on each insert or delete command. This is the form used by rcsdiff(l). 

produces a diff with lines of context The default is to present 3 lines of context and may be 
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FILES 

changed, e.g to 10, by -clO. With -c the output format is modified slightly: the output begin
ning with identification of the files involved and their creation dates llld then each change is 
separated by a line with a dozen •'s. The lines removed fromfilel are marked with'-'; those 
added to file2 are marked '+ '. Lines which are changed from one file to the other are marked in 
both fil~ with with '! '. 

Otanges which lie within <context> lines of each other are grouped together on output. (This is 
a change from the previous "diff -c" but the resulting output is usually much easier to inter
p-el) 

-b does a fast, half-hearted job. It works only when changed stretc~ are short and well 
separated, but does work on files of unlimited length. 

-Dstring causes diff to create a merged version of filel and file2 on the standard output, with C prepro
cessor controls included so that a compilation of the result without defining string is equivalent 
to compilingfilel, while defining string will yieldfile2. 

~b causes trailing blanks (spaces and tabs) to be ignored, and other strings of blanks to compare 
equal. 

-w is similar to -b but ca~ whitespace (blanks and tabs) to be totally ignored. E.g., 
"if (a== b )" will compare equal to "if(a==b)". 

-i ignores the case of letters. E.g., "A" will compare equal to "a". 

-t will expand tabs in output lin~. Normal or -c output adds character(s) to the front of each line 
which may screw up the indentation of the original source lin~ and make the output listing 
difficult to interpret. This option will preserve the original source's indentation. 

ltmpld????? 
/usr/lib/difth for -h 
/bin/diff for directory diffs 
/bin/pr 

SEE ALSO 
cmp(l), cc(l), comm(l), ed(l), diff'3(1) 

DIAGNOSTICS 

BUGS 

Exit status is 0 for no differences, 1 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 directori~ with the -b, -w or -i options specified, difT first compares the files ala cm p, 
and then decides to run the diff 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 only differences are insignificant blank string or 
case differences. 
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NAME 
dift'3 - 3-way differential file comparison 

SYNOPSIS 
dift'3 [ -exEX3 ] filel file2 file3 

DESCRIPTION 

FILES 

Dift3 compares three versions of a file, and publishes disagreeing ranges of text flagged with these codes: 

==== all three files differ 

-===1 

----2 
----=3 

file] is different 

file2 is different 

file3 is different 

The type of change suffered in converting a given range of a given file to some other is indicated in one of 
these ways: 

f: nl a Text is to be appended after line number nl in file/, where/= l, 2, or 3. 

f: 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, diff3 publishes a script for the editor ed that will incorporate into filel all changes 
betweenjile2 andjile3, i.e. the changes that normally would be ftagged ====and ====3. Option -x (-3) 
produces a script to incorporate only changes ftagged ==== (====3). The following command will apply 
the resulting script to 'file 1 '. 

(cat script; echo '1,$p') I ed- filel 

The -E and -X are similar to -e and -x, respectively, but treat overlapping changes (i.e., changes that 
would be flagged with ==== in the normal listing) differently. The overlapping lines from both files will be 
inserted by the edit script, bracketed by"«««" and"»»»" lines. 

For example, suppose lines 7-8 are changed in both filel and file2. Applying the edit script generated by 
the command 

to filel results in the file: 

lines 1-6 
of filel 
<<<<<<< filel 
lines 7-8 
of filel 

======== 
lines 7-8 
of file3 
>>>>>>> file3 
rest of filel 

"diff3 -E filel file2 file3" 

The -E option is used by RCS merge(l) to insure that overlapping changes in the merged files are 
preserved and brought to someone's attention. 

/tmpld3 ????? 
/usr/lib/ diff3 
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SEE ALSO 
diff(l) 

BUGS 

UNIX Programmer's Manual 

Text lines that consist of a single '.' will defeat -e. 
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NAME 
domainname - set or display name of current domain system 

SYNOPSIS 
domainname [ nameofdomain ] 

DESCRIPl'ION 

OOMAINNAME ( 1) 

Without an argument, domainname prints the name of the current domain. With an argument, domain
name sets the domain's name to be the argument Only the sup,..--user can set the dornairmame. Usually the 
domainname is set in the startup script /etc/re.local. 

Currently, domains are used only by the yellow pages to refer collectively to a group of hosts. 

SEE ALSO 
ypinit(8) 
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NAME 
du - summarize disk usage 

SYNOPSIS 
du [ options ] [ name ... ] 

DESCRIPTION 

UNIX Programmer's Manual DU(l) 

Du gives the number of kilobytes contained in all files and, recursively, directories within each specified 
directory or file name. If you do not specify a name, du begins counting fro:m '.'. 

Used without options, du generates counts for each directory only. 

Du counts a file that has two links to it only once. 

OPTIONS 
-s Gives only the grand total of kilobytes. 

-a Generates an entry for each file. Absence of either causes an entry to be generated for each direc-
tory only. 

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 [ options ] [ arg ] ... 

DESCRIPl10N 

UNIX Programmer's Manual EOIO(l) 

Echo writes its arguments separated by blanks and terminated by a newline on the standard output 

Echo is useful for producing diagnostics in shell programs and for writing constant data on pipes. To send 
diagnostics to the standard error file, do 'echo ... 1>&2'. 

OPTIONS 
-n Writes the arguments but does not add newlines to the output 
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NAME 
eel - text editor 

SYNOPSIS 
eel [ - ] [ -x ] [ name ] 

DESCRIPTION 
FAI is the standard text editor. 

Ha name argument is given, eel simulates an e command (see below) on the named file; that is to say, the 
file is read into eel's buffer so that it can be edited. If-xis present, an x command is simulated first to han
dle an encrypted file. The optional - suppresses the printing of explanatory output and should be used 
when the standard input is an editor script. 

FAI operates on a copy of any file it is editing; changes made in the copy have no effect on the file until a w 
(write) command is given. The copy of the text being edited resides in a temporary file called the buffer. 

Commands to eel have a simple and regular structure: zero or more addresses followed by a single charac
ter command, possibly followed by parameters to the command. These addresses specify one or more lines 
in the buffer. Missing addresses are supplied by default. 

In general, only one command may appear on a line. Certain commands allow the addition of text to the 
buffer. While eel is accepting text, it is said to be in input mode. In this mode, no commands are recog
nized; all input is merely collected. Input mode is left by typing a period '.' alone at the beginning of a 
line. 

FAI 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 follow
ing 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 regular expres-
sion delimiter plus \ [ • and sometimes "' • $. 

2. A • matches any character. 

3. A\ followed by any character except a digit or () matches that character. 

4. A nonempty string s bracketed [ s ] (or [" s ]) matches any character in (or not 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 characters. 

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 expression begin
ning 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 possible while still per
mitting a y match. 

9. A regular expression of form 1-8 preceded by" (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 lefunost matches in a line. 

11. An empty regular expression stands for a copy of the last regular expression encountered. 

Regular expressions are used in addresses to specify lines and in one command (sees 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. · 
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To understand addressing in eel it is necessary to know that at any time there is a cwrent line. Generally 
speaking, the current line 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. 

1. The character '.' addresses the current line. 

2. The character '$' addresses the last line of the buffer. 

3. A decimal number n addresses then-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 '/' addresses the line found by searching forward from 
the current line and stopping at the first line containing a string that matches the regular expres
sion. 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 backward from 
the current line and stopping at the first line containing a stting that matches the regular expres
sion. 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. '-5' is understood to mean '.-5'. 

9. If an address ends with '+' or '-', then 1 is added (resp. subtracted). As a consequence of this rule 
and rule 8, the address '-' refers to the line before the current line. Moreover, trailing '+' and'-' 
characters have cumulative effect, so'-' refers to the current line less 2. 

10. To maintain compatibility with earlier versions of the editor, the character '"'' in addresses is 
equivalent to'-'. 

Commands may require zero, one, or two addresses. Commands which require no addresses regard the 
presence of an address as an error. Commands which accept one or two addresses assume default 
addresses when insufficient are given. 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 semi
colon '; '. In this case the current line '.' is set to the previous address before the next address is inter
preted. 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 correspond
ing to the first address. The special form'%' is an abbreviation for the address pair '1,$'. 

In the following list of eel commands, the default addresses are shown in parentheses. The parentheses are 
not part of the address, but are used to show that the given addresses are the default 

As mentioned, it is generally illegal for more than one command to appear on a line. However, most com
mands may be suffixed by 'p' or by 'I', 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 com
mand; text is placed at the beginning of the buffer. 

(., .)c 
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<text> 

The change command deletes the addressed lines, then accepts input text which replaces these lines. 
'.' is left at the last line input; if there were none, it is left at the line preceding the deleted lines. 

(., .)d 
The delete command deletes the addressed lines from the buffer. The line originally after the 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 buffer to be deleted, and then the named file to 
be read in. '.' is set to the last line of the buffer. The number of characters read is typed. 'filename' 
is remembered for possible use as a default filename in a subsequent r or w command. If 'filename' 
is missing, the remembered name is used. 

E filename 
This command is the same as e, except that no diagnostic results when now has been given since the 
last buff er alteration. 

f filename 
The filename command prints the currently remembered filename. If 'filename' is given, the 
currently remembered filename is changed to 'filename'. 

( 1,$) g/regular expression/command list 

(.)i 

In the global command, the first step is to mark every line which matches the given regular expres
sion. Then for every such line, the given command list is executed with '.' initially set to that line. 
A single command or the first of multiple commands appears on the same line with the global com
mand. 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 '.' terminating input mode may be omitted if it would be on 
the last line of the command list. The commands g and v are not permitted in the command list 

<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. 

(. )kx 
The mark command marks the addressed line with name x, which must be a lower-case letter. The 
address form "x' then addresses this line. 

(.,.)1 
The list command prints the addressed lines in an unambiguous way: non-graphic characters are 
printed in two-digit octal, and long lines are folded. The l command may be placed on the same line 
after any non-i/o command. 

(.,.)ma 
The move command repositions the addressed lines after the line addressed by a. The last of the 
moved lines becomes the current line. 

(., .)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. 
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(.,.)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 now has been given since the 
last buffer alteration. 

($) r filename 
The read command reads in the given file after the addressed line. If no filename is given, the 
remembered filename, if any, is used (see e and/ commands). The filename is remembered if there 
was no remembered filename already. Address 'O' 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 regular 
expression. On each line in which a match is found, all matched strings are replaced by the replace
ment specified, if the global replacement indicator 'g' appears after the command. If the global indi
cator does not appear, only the first occurrence of the matched string is replaced. It is an error for the 
substitution to fail on all addressed lines. Any 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 '&' appearing in the replacement is replaced by the string matching the regular 
expression. The special meaning of ' & ' in this context may be suppressed by preceding it by '\'. 
The characters '\n' where n is a digit, are replaced by the text matched by then-th regular subex
pression enclosed between '\(' and '\)'. When nested, parenthesiz.ed subexpressions are present, n is 
determined by counting occurrences of'\(' starting from the left 

Lines may be split by substituting new-line characters into them. The new-line in the replacement 
string must be escaped by preceding it by '\'. 

One or two trailing delimiters may be omitted, implying 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 hand 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 g (complement the setting of the g suffix). These letters may be com
bined 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 modifying com
mand. The current line is also restored. Buffer 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 undo 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 executed g with 
'.'initially set to every line except those matching the regular expression. 

(1, $) w filename 
The write command writes the addressed lines onto the given file. If the file does not exist, it is 
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created. The filename is remembered if there wu no remembered filename already. If no filename 
is given, the remembered filename, if any, is used (see e and f commands) . '.' is unchanged. If the 
command is successful, the number of characters written is printed. 

(l,$)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 crypt(l). An explicitly empty key turns off 
encryption. (. + 1) z or, 

(.+l)zn 
This command scrolls through the buffer 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( 1) to be interpreted as a command. '.' is 
unchanged. 

( .+ 1, .+ 1) <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. 

Some size limitations: S 12 characters per line, 256 characters per global command list, 64 characters per 
filename, and, on mini computers, 128K characters in the temporary file. The limit on the number of lines 
depends on the amount of core: each line takes 2 words. 

When reading a file, eel discards ASCTI NUL characters and all characters after the lut newline. It refuses 
to read files containing non-ASCII characters. 

ltmple* 
edhup: · wOik is saved here if terminal hangs up 

SEE ALSO 
B. W. Kernighan, A T11torial Introduction to the ED Text Editor 
B. W. Kernighan, Advanced editing on UNIX 
ex(l), sed(l), crypt(l) 

DIAGNOSTICS 

BUGS 

'?name' for inaccessible file; '?self-explanatory message' for other errors. 

To protect against throwing away valuable work, a q or e command is considered to be in error, unless a w 
has occurred since the last buffer change. A second q ore will be obeyed regardless. 

The l command mishandles DEL. 
The undo command causes marks to be lost on affected lines. 
The x command, -x option, and special treatment of hangups only work on UNIX. 
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NAME 
eft - Extended Fortran Language 

SYNOPSIS 
eft [ option ... ] [filename ... ] 

DESCRIPTION 
Eft compiles a program written in the EFL language into clean Forttan. Eft provides the same control flow 
constructs as does ratfor(l), 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, and repeat ... until 
loops; multi-level break and next. In addition, EFL has C-like data structures, 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 

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. Efl is best used with 177(1). 

OPTIONS 
-# 

-C 

-w 

SEE ALSO 

Prevents comments from being copied through to the Fortran output. 

Causes comments to be copied through to the Fortran output (default). 

suppresses warning messages. 

177(1), ratfor(l). 
S. I. Feldman, The Programming Language EFL, Bell Labs Computing Science Technical Report #78. 
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delim$$ 

NAME 
eqn, neqn, cbeckeq - typeset mathematics 

SYNOPSIS 
eqn [ options ] [file ] ••. 
checkeq [file ] ... 

DESCRIPTION 
Eqn is a trofl'(l) preprocessor for typesetting mathematics on a Graphic Systems phototypesetter. Neqn is 
the corresponding prepocessor for typsetting mathematics on terminals. Usage is almost always: 

eqn file •.. I troff 
neqn file .•. I nroff 

If no files are specified, ~ programs read from the standard input. A line beginning with '.EQ' marks 
the start of an equation; the end of an equation is marked by a line beginning with '.EN'. Neither of these 
lines is altered, so they may be defined in macro packages to get centering, numbering, etc. It is also possi
ble to set two characters as 'delimiters'; subsequent text between delimiters is also treated as eqn input. 
Delimiters may be set to characters x and y with the command-line argument -dxy or (more commonly) 
with 'delim xy' between .EQ and .EN. The left and right delimiters may be identical. Delimiters are 
turned off by 'delim off'. All text that is neither between delimiters nor between .EQ and .EN is passed 
through untouched. 

The program checkeq reports missing or unbalanced delimiters and .EQ/ .EN pairs. 

Tokens within eqn are separated by spaces, tabs, newlines, braces, double quotes, tildes or circumflexes. 
Braces {} are used for grouping; generally speaking, anywhere a single character like x could appear, a 
complicated construction enclosed in braces may be used instead. Tilde - represents a full space in the out
put, circumflex " half as much. 

Subscripts and superscripts are produced with the keywords sub and sup. Thus x sub i makes $x sub i$, a 
sub i sup 2 produces $a sub i sup 2$, and e sup {x sup 2 + y sup 2} gives $e sup {x sup 2 + y sup 2}$. 

Fractions are made with over: a over b yields $a over b$. 

Sqrt makes square roots: 1 over sqrt {ax sup 2 +bx+c} results in $1 over sqrt {ax sup 2 +bx+c}$. 

The keywords from and to introduce lower and upper limits on arbitrary things: Slim from {n-> inf} sum 
from 0 to n x sub i$ is made with lim from {n-> inf } sum from 0 to n x sub i. 

Left and right brackets, braces, etc., of the right height are made with left and right: left [ x sup 2 + y sup 
2 over alpha right ] -= .. 1 produces $left [ x sup 2 + y sup 2 over alpha right ] -=-1$. The right clause is 
optional. Legal characters after left and right are braces, brackets, bars, c and f for ceiling and floor, and 
""for nothing at all (useful for a right-side-only bracket). 

Vertical piles of things are made with pile, lpile, cpile, and rpile: pile {a above b above c} produces $pile 
{a above b above c}$. There can be an arbitrary number of elements in a pile. lpile left justifies the pile, 
pile and cpile center it, with different vertical spacing, and rpile right justifies the pile. 

Matrices are made with matrix: matrix { lcol { x sub i above y sub 2} ecol { 1 above 2}} produces 
$matrix { lcol { x sub i above y sub 2 } ecol { 1 above 2 } }$. rcol produces a right-justified column. 

Diacritical marks are made with dot, dotdot, hat, tilde, bar, vec, dyad, and under: x dot = f(t) bar is $x 
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dot= f(t) bar$, y dotdot bar-=- n under is $y dotdot bar-.. - n under$, and x vec -=- y dyad is $x vec -=
y dyad$. 

Sizes and font can be changed with size n <X' 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 options -sn and -In. 

Normally subscripts and superscripts are reduced by 3 point sizes from the previous size. You can change 
the number of points with the command-line options -pn. Successive display arguments can be lined up. 
Place mark before the desired lineup point in the first equation; place lineup at the plac.e that is to line up 
vertically in subsequent equations. 

Shorthands may be defined or existing keywords redefined with define: define thi.ng % replacement % 
defines a new token called thing which will be replaced by replace~nt whenever it appears thereafter. 
The % may be any character that does not occur in replace~nt. 

Keywords like sum (sum) int (int) inf (inf) and shorthands like>•(>•)->(->), and!"" (!-=)are recog
nized. Greek letters are spelled out in the desired case, as in alpha or GAMMA. Mathematical words like 
sin, cos, log are made Roman automatically. Trofl'(l) four-character escapes like \(em(-) 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 communicate with troff' when all else fails. 

OPTIONS 
-d.xy Sets the the start delimiter to x and the end delimiter to y. 

-f n Globally sets the font to font n. 

-pn Sets the number of point sizes by which eqn reduces subscripts and superscripts to n. Normally, 
eqn reduces subscripts and superscripts by 3 point sizes from the standard point size. 

-sn Globally sets the font size ton points. 

SEE ALSO 

BUGS 

trofl'(l), tbl(l), ms(7), eqnchar(7) 
B. W. Kernighan and L. L. Cherry, Typesetting Mathematics-User's Guide 
J. F. Ossanna, NROFF/TROFF User's Manual 

To embolden digits, parens, etc., it is necessary to quote them, as in 'bold "12.3" '. 
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NAME 
error - analyze and disperse compiler error messages 

SYNOPSIS 
error [ options ] [ name ] 

DESCRIPTION 
Error analyzes and optionally disperses the diagnostic error messages produced by a number of compilers 
and language processors to the source file and line where the errors occurred. It can replace the painful, 
traditional methods of scribbling abbreviations of errors on paper, and permits error messages and source 
code to be viewed simultaneously without machinations of multiple windows in a screen editor. 

Error looks at the error messages, either from the specified file name or from the standard input, and 
attempts to determine which language processor produced each error message, determines the source file 
and line number to which the error message refers, determines if the error message is to be ignored or not, 
and inserts the (possibly slightly modified) error message into the source file as a comment on the line 
preceding to which the line the error message refers. Error messages which can't be categorized by 
language processor or content are not inserted into any file, but are sent to the standard output. Error 
touches source files only after all input has been read. By specifying the -q query option, the user is asked 
to confirm any potentially dangerous (such as touching a file) or verbose action. Otherwise error proceeds 
on its merry business. H the -t touch option and associated suffix list is given, error will restrict itself to 
touch only those files with suffices in the suffix list Error also can be asked (by specifying -v) to invoke 
vi( 1) on the files in which error messages were inserted; this obviates the need to remember the names of 
the files with errors. 

Error is intended to be run with its standard input connected via a pipe to the error message source. Some 
language processors put error messages on their standard error file; others put their messages on the stan
dard output. Hence, both error sources should be piped together into error. For example, when using the 
csh syntax, 

make -s lint I & error~ -v 

will analyze all the error messages produced by whatever progr~ make runs when making lint 

Error knows about the error messages produced by: make, cc, cpp, ccom, as, Id, lint, pi, pc, n7, and 
DEC Western Research Modula-2. Error knows a standard format for error messages produced by the 
language processors, so is sensitive to changes in these formats. For all languages except Pascal, error 
messages are restricted to be on one line. Some error messages refer to more than one line in more than 
one files; error will duplicate the error message and insert it at all of the places referenced. 

Error will do one of six things with error messages. 

synchronize 
Some language processors produce short errors describing which file it is prOcessing. Error 
uses these to determine the filename for languages that don't include the filename in each error 
message. These synchronization messages are consumed entirely by error. 

di.scard Error messages from lint that refer to one of the two lint libraries, lusrlliblllib-lc and 
/usrlliblllib-port are discarded, to prevent accidently touching these libraries. Again, these 
error messages are consumed entirely by error. 

nullify Error messages from lint can be nullified if they refer to a specific function, which is known to 
generate diagnostics which are not interesting. Nullified error messages are not inserted into 
the source file, but are written to the standard output. The names of functions to ignore are 
taken from either the file named .e"o"c in the user8'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 standard output 
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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 out-
put when that file is touched. 

true e"ors Error messages that can be intuited are candidates fm imertion into the file to which they refer. 

Only true error messages are candidates for inserting into the file they refer to. Other error messages are 
consumed entirely by error or are written to the standard output 'Error inserts the enor messages into the 
source file on the line preceding the line the language processor found in error. Each error message is 
turned into a one line comment for the language, and is internally flagged with the stting "###" 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 messages to be easily removed. In addition, each error message contains the 
source line number for the line the message refers to. A reasonably formatted sourqe program can be 
recompiled with the error messages still in it, without having the error me5sages themselves cause future 
errors. For poorly formatted source programs in free format languages, such as C « Pascal, it is possible to 
insert a comment into another comment, which can wreak havoc with a future compilation. To avoid this, 
programs with comments and source on the same line should be formatted so that language statements 
appear before comments. 

Error catches interrupt and terminate signals, and if in the insertion phase, will orderly terminate what it is 
doing. 

OPTIONS 
-lignorefile 

FILES 

BUGS 

Retrieves the list of functions to be ignored from ignorefile. 

-n Does not touch any files; all error messages are sent to the standard output. 

-q Queries the user whether.he or she wants to touch the file. A "y" or "n" to the question is neces-
sary to continue. Absence of the -q option implies that all referenced files (except those referring to 
discarded error messages) are to be touched. 

-s Prints out statistics regarding the error categorization. Not always useful. 

-tsuffixlist 
Takes the following argument as a suffix list. Files whose suffixes do not appear in the suffix list are 
not touched. The suffix list is dot separated, and "•" wildcards work. Thus the suffix list: 

".c.y.foo• .h" 

allows error to touch files ending with ".c", ".y", ".foo•" and" .y". 

-v After all files have been touched, overlays the visual editor vi with it set up to edit all files touched, 
and positioned in the first touched file at the first error. ff vi can't be found, try ex or ed from stan
dard places. 

·1.errorrc 
/dev/tty 

function names to ignore for lint error messages 
user's teletype 

Opens the teletype directly to do user querying. 

Source files with links make a new copy of the file with only one link to it. 

Changing a language processor's format 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 'ftoodgating' initiated 
by one syntactically trivial error. Humans are still much better at discarding these related errors. 
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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 termi
nals, and has never been used on hardcopy terminals. 
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NAME 
ex, edit - text editor 

SYNOPSIS 
ex [ - ] [ -v ] [ -t tag ] [ -r ] [ +command ] [ -I ] name ... 
edit [ - ] [ -v ] [ -t tag ] [ -r ] [ +command ] [ -I ] name ... 

DESCRIPTION 
Ex is the root of a family of editors: edit, ex and vi. F..x is a supetset of ed, with the most notable extension 
being a display editing facility. Display based editing is the focus of vi. 

If you have not used ed or if you are only a casual user, you will find that edit is a convenient editor for 
you. It avoids some of the complexities of ex used mostly by systems programmers and persons fluent with 
ed. 

If you have a CRT terminal, you may wish to use a display based editor. See vi(l}, a command that focuses 
on the display editing portion of ex. 

For information about command line options and other features of these editors, see the documentation 
listed below. 

DOCUMENTATION 

FILES 

The document Edit: A tutorial (USD:l4) provides a comprehensive introduction to edit assuming no previ
ous knowledge of computers or the UNIX system. 

The Ex Reference Manual - Version 3.7 (USD:l6) is a comprehensive and complete manual for the com
mand mode features of ex, but you cannot learn to use the editor by reading it. For an introduction to more 
advanced forms of editing using the command mode of ex see the editing documents written by Brian Ker
nighan for the editor ed; the material in the introductory and advanced documents works also with ex. 

An Introduction to Display Editing with Vi (USD:l5) introduceS the display editor vi and provides refer
ence material on vi. In addition, the Vi Quick Reference card summarizes the commands of vi in a useful, 
functional way, and is useful with the Introduction. 

/usr/lib/ex?. ?strings 
/usr/lib/ ex?. ?recover 
/usr/lib/ ex?. ?preserve 
/etc/termcap 
-1.exrc 
ltmp!Exnnnnn 
ltmp/Rxnnnnn 
/usr/preserve 

error messages 
recover command 
preserve command 
describes capabilities of terminals 
editor startup file 
editor temporary 
named buffer temporary 
preservation directory 

SEE ALSO 

BUGS 

awk(l), ed(l), grep(l), sed(l), grep(l), vi(l), termcap(5), environ(7} 

The undo command causes all marks to be lost on lines changed and then restored if the marked lines were 
changed. 

Undo never clears the buffer modified condition. 

The z command prints a number of logical rather than physical lines. More than a screen full of output 
may result if long lines are present 

File input/output errors don't print a name if the command line'-' option is used. 

There is no easy way to do a single scan ignoring case. 
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The editor does not warn if text is placed in named buffers and not used before exiting the editor. 

Null characters are discarded in input files, and cannot appear in resultant files. 
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NAME 
expand, unexpand - expand tabs to spaces, and vice versa 

SYNOPSIS 
expand [ -tabstop ] [ -tabl ,tab2 , ... ,tabn ] [file ... ] 
unexpand [-a] [file ... ] 

DESCRIPTION 
Expand processes the namei files or the standard input writing the standard ootput with tabs changed into 
blanks. Backspace characters are preseived into the output and decrement the column count for tab calcu
lations. Expand is useful for pre-processing character files (before sorting, looking at specific columns, 
etc.) that contain tabs. 

Ha single tabstop argument is given, thm tabs are set tabstop spaces apart instead of the default 8. If mul
tiple tabstops are given then the tabs are set at those specific columns. 

Unexpand puts tabs back into the data from the standard input or from the named files, then writes the 
result on the standard output. By default, only leading blanks and tabs are reconverted to maximal strings 
of tabs. If you specify the -a option, unexpand inserts tabs where ever they would compress the resultant 
file by replacing two or more characters. 
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NAME 
expr - evaluate arguments as an expression 

SYNOPSIS 
expr arg ••• 

DESCRIP110N 
The arguments are taken as an expression. After evaluation, the result is written on the standard output. 
Each token of the expression is a separate argument. 

The operators and keywords are listed below. The list is in order of increasing precedence, with equal pre
cedence operators grouped. 

expr I expr 
yields the first expr if it is neither null nor 'O', otherwise yields the second ex.pr. 

upr& expr 
yields the first expr if neither expr is null or 'O', otheiwise yields 'O'. 

expr relop expr 
where relop is one of< <= = != >= >, yields '1' if the indicated comparison is true, 'O' if false. 
The comparison is numeric if both expr are integers, otherwise lexicographic. 

expr +expr 
expr-expr 

addition or subtraction of the arguments. 

expr • expr 
expr I expr 
expr % expr 

multiplication, division, or remainder of the arguments. 

expr: expr 
The matching operator compares the string first argument with the regular expression second 
argument; regular expression syntax is the same as that of ed( 1 ). The \{ ••• \) pattern symbols can 
be used to select a portion of the first argument. Otherwise, the matching operator yields the 
number of characters matched ('0' on failure). 

( expr ) parentheses for grouping. 

EXAMPLES 
To add 1 to the Shell variable a: 

a= 'expr $a+ 1' 

To find the filename part (least significant part) of the pathname stored in variable a, which may or may not 
contain'!': 

expr $a:'.•/\{.•\)' T $a 

Note the quoted Shell metacharacters. 

SEE ALSO 
sh{l), test{l) 

DIAGNOSTICS 
Expr returns the following exit codes: 

0 if the expression is neither null nor 'O', 
1 if the expression is null or 'O', 
2 for invalid expressions. 
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NAME 
177 - Fortran 77 compiler 

SYNOPSIS 
177 [ options ] files 

DESCRIPTION 
F77 is an optimizing Fortran 77 compiler. F77 accepts several types of arguments: 

Arguments whose names end with '.fare Fortran 77 ~programs; they are compiled and left in a '.o' 
file in the working directory. 

Arguments whose names end with '.F' are preprocessed with the C preprocessor before they are compiled 
by rn. 
Arguments whose names end with '.r' are Ratfor prograrns; they are procCssed by /us~/bin/ratfor before 
they are compiled by r11. 
Arguments whose names end with '.s' are assembly language source programs; they are assembled and left 
in a '.o' file in the working directory. 

The '.o' file is deleted if a single source file is compiled and linked. 

F77 creates '.s' files for each module if the user compiles with the -S option. 

OPTIONS 
F77 accepts the options listed below. Additional options are supported by ld(l). 

-20 Generates code for a 68020 CPU. To maintain compatibility with old code, the alignment rules 
are not changed unless you specify -X134. This alignment forces longwords to 32 bit boun
daries. 

-c Compiles to the '.o' level only. Does not link. 

-C Does not strip comments from the preprocessor output. Must be used with the -E option. 

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

defined as n 1 n. 

-E Does not compile the program; instead, it places the output of the preprocessor in the standard 
output file. This is useful for debugging preprocessor macros. The integrated preprocessor can
not generate output as fast as cpp(l), so use cpp(l) for big jobs. 

-f Generates code which assumes the presence of a 68881 coprocessor. By default many of the 
functions supported by the 68881 will be inline as well. Use -Z139 if you want a transcenden
tal call to go to the routine instead. 

-F Preprocess the '.r' or '.F' files given to '.r, but do not compile. 

-g Generates BSD style debugger information in the assembly file, for use with a debugger such 
as dbx(2). 

-ga Generates a stack frame for every routine, regardless of need. 

-k Prevents the compiler from optimizing an "and" with a single bit into a BTST instruction. 
(Some devices require word acess to their registers while BTST is a byte access instruction.) 

-ldir '#include' files whose names do not begin with"/" are always sought first in the directory of 
the file argument, then in directories named in -I options, then in /usr/include. 

-m Preprocesses ratfor programs with M4. 

-o output Names the final output file output. If you use this option, n1 will leave the file 'a.out' undis-
turbed. 
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FILES 

UNIX Programmer's Ma11ual Fi7(1) 

-onetrip Ensures that DO loops are executed at least once. 

-0 Pe.rforms various speed optimizations, such as moving constant expressions out of loops. Gen-
erally this will make your programs somewhat larger; if their performance is not loop bound, 
they may become slower as well. 

-02 Allows the optimizer to assume that memory locations do not change except by explicit stores. 
That is, this option guarantees the optimizer that no memory locations are 1/0 device registers 
that can be changed by external hardware and that no memory locatiom are being shared with 
other processes which can change them •ynchronously· with respect to the current process. 
Use this compile time option with extreme caution (or not at all) in device drivers, operating 
systems, shared memory environments, and when intemlpts (or UNIX signals) are present 

-p Generates profiling code, in a manner similar to cc(l), and links the code with routines which 
support prof(l). 

-pg Generates profiling code similar to -p, but link with a more comprehensive profiling mechan-
ism which supports gprof(l). 

-R Makes initialized variables part of the text segment; passed on to as. 

-Rstring Pass string along to ratror as an option. 

-S Compiles the named programs and leaves the assembler-language output on corresponding 
files suffixed '.s'. 

-u Makes all variables 'undefined' unless declared. 

-U Retain character case significance. By default, identifiers are converted to lower case. 

-Uname Removes any initial definition of name. 

-v Turns on verbose mode. In verbose mode, m prints out the arguments to each phase of com-
pilation and linking. 

-w Suppresses warning messages. 

-Xn Where n is an integer constant, turns on option number n. There are numerous options avail-
able for such things as signed bit fields, short return types, etc. You can find descriptions of 
these options in Section 8 of the UNIX Compiler Guide: C, Pascal, FORTRAN 77. 

-Zn Turns off option number n. You can use -Z to turn off options that are on by default You can 
also use it to tum off options you turned on with -X. 

file.[fFresc] 
file.o 
a.out 
/bin/as 
/lib/cpp 
/usr/lib/libc.a 
/usr/lib/libmc.a 
/usr/lib/libmc _p.a 
/usr/lib/libc _p.a 
/usr/lib/fcom 
/usr/lib/gcrtO.O* 
/usr/lib/libF77 .a 
/usr/lib/libF77 _J>.a 
/usr/lib/libl66.a 
/usr/lib/libl77 .a 
/usr/lib/libl77 _p.a 
/usr/lib/lib U77 .a 

source input file 
object file 
loaded output 
assembler 
C preprocessor 
UNIX standard I/O library 
UNIX standard 1/0 library for the 68020/68881 
profiling UNIX standard I/O library for the 68020/68881 
profiling UNIX standard 110 library 
Fortran compiler 
profiling startup code - IEEE floating point 
Fortran intrinsic function library 
profiling intrinsic function library 
Fortran 1/0 library for Fortran 66 
Fortran 1/0 library 
profiling Fortran 1/0 library 
UNIX interface library 
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/usr/lib/libU77 _p.a 
/usr/lib/libmU77 .a 
/usr/lib/libmU77 _p.a 
/usr/lib/libmF77 .a 
/usr/lib/libmF77 _p.a 
/usr/lib/libml77 .a 
/usr/lib/libml77 _p.a 
/usr/lib/libm.a 
/usr/lib/libm _p.a 
/usr/lib/libmm.a 
/usr/lib/libmm _p.a 
/usr/lib/libSkyF77 .a 
/usr/lib/libSkyF77 _p.a 
/usr/lib/libSkyl77 .a 
/usr/lib/libSkyl77 _p.a 
/usr/lib/libSkyU77 .a 
/usr/lib/libSkyU77 _p.a 
/usr/lib/libSkyc.a 
/usr/lib/libSkyc _p.a 
/usr/lib/libSkym.a 
/usr/lib/libSkym _p.a 
/usr/lib/SkycrtO.o• 
/usr/lib/SkygcrtO.o* 
/usr/lib/SkymcrtO.o• 
mon.out 
gmon.out 

SEE ALSO 

UNIX Programmel''s Manual 

profiling UNIX interface library 
UNIX interface library compiled for the 68020/68881 
profiling UNIX interface library for the 68020/68881 
Forttan intrinsic functions for the 68020/68881 
profiling intrinsic functions for the 68020/68881 
Fortran 110 library for the 6802CW68881 
profiling Fortran 110 library 68020/68881 
Intrinsic floating point math library 
profiling intrinsic floating point library 
68020/68881 intrinsic floating point math library 
68020/68881 intrinsic float point math library 
Forttan intrinsic library compiled for the Sky FFP 
profiling Fortran intrinsic library for Sky FFP 
Fortran 110 library compiled for the Sky FFP 
profiling Fortran 110 library compiled for the Sky FFP 
Fortran UNIX library compiled for the Sky FFP 
profiling Fortran UNIX library vompiled for the Sky FFP 
Standard 1/0 library compiled for Sky FFP 
profiling Stand.1/0 library compiled for Sky FFP 
instinsic math library for Sky board 
profiling transcendental math library for Sky board 
Sky startup code. 
Sky profiling startup routine for gpror profiling 
Sky profiling for pror startup 
file produced for analysis by prof(l) 
file produced for analysis by gprof(l) 

UNIX Compiler Guide: C, Pascal, FORTRAN 77 
as(l), cc(l), pc{l), prof(l), gprof{l), adb{l), dbx(l), ld(l), ratror(l), m4(1) 

DIAGNOSTICS 

F77 (1) 

The diagnostics produced by the r11 compiler are intended to be self-explanatory and similar to those pro
duced by the BSD 177 compiler. Occasional messages may be produced by the assembler or loader. 
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FALSE(l) 

NAME 
fabe, true - provide truth values 

SYNOPSIS 
true 

foe 

DESCRIPTION 

UNIX Programmer's Manual FALSE( 1) 

True and false are usually used in a Bourne shell script They test for the appropriate scatus "true" or 
"false" before running (or failing to run) a list of commands. 

EXAMPLE 

SEE ALSO 

while false 
do 

command list 
done 

csh(l), sh(l), true(l) 

DIAGNOSTICS 
False has exit status nonzero. 
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NAME 
file - determine file type 

SYNOPSIS 
file.file ... 

DESCRIPTION 

UNIX Programmer's Manual F.LE(l) 

File performs a series of tests on each argument in an attempt to classify it H an argument appears to be 
asc~ file examines the first 512 bytes and tries to guess its language. 

BUGS 
File often makes mistakes. In particular it often suggests that command files are C programs. 

File does not recognize Pascal or LISP. 
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NAME 
find - find files 

SYNOPSIS 
find pathname-list expression 
find pattern 

DESCRIPTION 
In the first foon above, find recursively descends the directory hierarchy for each pathname in the 
pathname-list (i.e., one or more pathnames) seeking files that match a boolean expression written in the pri
maries given below. In the descriptions, the argument n is used as a decimal integer where +n means more 
than n. -n means less than n and n means exactly n. 

The second form rapidly searches a database for all pathnames which match pattern. Usually the database 
is recomputed weekly and contains the pathnames of all files which are publicly accessible. H escaped, 
normal shell "globbing" characters ('•', '?', '[',and ']')may be used in pattern, but the matching differs 
in that no characters (e.g. 5

/') have to be matched explicitly. As a special case, a simple pattern containing 
no globbing characters is matched as though it were •pattern*; if any globbing character appears there are 
no implicit globbing characters. 

-name filename 
True if the filename argument matches the current filename. Normal shell argument syntax 
may be used if escaped (watch out for'[','?' and'*'). 

-permonum 
True if the file permission flags exactly match the octal number onwn (see chmod(l)). If 
onum is prefixed by a minus sign, more flag bits (017777, see stat(2)) become significant and 
the flags are compared: (fiags&onum)==onum. 

-type c True if the type. of the file is c, where c is b, c, d, r, I or s for block s~ial file, character spe
cial file, directory, plain file, symbolic link, or socket. 

-links n True if the file has n links. 

-user unarne 
True if the file belongs to the user uname (login name or numeric user ID). 

-nouser True if the file belongs to a user not in the /etc/passwd database. 

-group gname 
True if the file belongs to group gname (group name or numeric group ID). 

-nogroup True if the file belongs to a group not in the /etc/group database. 

-size n True if the file is n blocks long (512 bytes per block). 

-inum n True if the file has inode number n. 

-atime n True if the file has been accessed in n days. 

-mtime n True if the file has been modified in n days. 

-exec command 
True if the executed command returns a zero value as exit status. The end of the command 
must be punctuated by· an escaped semicolon. A command argument '{}' is replaced by the 
current pathname. 

-okcommand 

-print 

-Is 

May 11, 1986 

Like -exec except that the generated command is written on the standard output, then the stan
dard input is read and the command executed only upon response y. 

Always true; causes the current pathname to be printed. 

Always true; causes current pathname to be printed together with its associated statistics. 
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-newer file 

These include (respectively) inode number, size in kilobytes (1024 bytes), protection mode, 
number of hard links, user, group, size in bytes, and modification time. H the file is a special 
file the size field will instead contain the major and minor device numbers. H the file is a sym
bolic link the pathname of the linked-to file is printed ieceded by"->". The format is identi
cal to that of "ls -gilds" (note however that formatting is done internally, without executing 
the Is program). 

True if the current file has been modified more recently than the argument.file. 

-cpio file Write the current file on the argument.file in cpio format. 

-xdev Always true; causes find not to traverse down into a file system different from the one on 
which current argument pathname resides. 

The primaries may be combined using the following operators (in order of ~ing precedence): 

1) A parenthesized group of primaries and operators (parentheses are special to the Shell and must be 
escaped). 

2) The negation of a primary (' ! ' is the unary not operator). 

3) Concatenation of primaries (the and operation is implied by the juxtaposition of two primaries). 

4) Alternation of primaries ('-o' is the or operator). 

EXAMPLES 

FILES 

To find all accessible files whose pathname contains 'find': 

find find 

To typeset all variants of manual pages for 'ls': 

vtroff -man 'find '•man•/ls.?" 

To remove all files named 'a.out' or '•.o' that have not been accessed for a week: 

find I\( -name a.out-o -name '•.o' \)-atime +7 -exec rm{}\; 

/etc/passwd 
/etc/group 
/usr/lib/find/find.codes coded pathnames database 

SEE ALSO 

BUGS 

sh(l), test(l), fs(5) 
Relevant paper in February, 1983 issue of ;login:. 

The first form's syntax is painful, and the second form's exact semantics is confusing and can vary from 
site to site. 

More than one '-newer' option does not wott: properly. 
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NAME 
finger - user information lookup program 

SYNOPSIS 
finger [ options ] name ... 

DESCRIPI10N 
By default finger lists the login name, full name, terminal name and write status (as a'•' before the termi
nal 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 people's 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 following: user's home directory and login shell; any plan 
which the person has placed in the file .plan in his or her home directory; and the project on which the user 
is working, from the file .project also in the home directory. 

The letter f is a valid abbreviation for this longer version of finger. 

OPTIONS 

FILES 

-I Forces long output format. 

-m 
-p 

-s 

Matches arguments only on user name. 

Suppresses printing of the .plan files 

Forces short output format 

/etc/utmp 
/etc/passwd 
/usr/ adm/lastlog 
·1.plan 
·1.project 

who file 
for users names, offices, ... 
last login times 
plans 
projects 

SEE ALSO 

BUGS 

chfn(l), w(l), who(l) 

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 that '529BE' is '529B Evans Hall'. It also knows that a four digit office phone number should have a 
''x2-'' prepended. 

There is no way to pass arguments to the remote machine as finger uses an internet standard port. 

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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NAME 
rmt- simple text formatter 

SYNOPSIS 
rmt [file ... ] 

DESCRIPTION 
Fmt is a simple text formatter that reads a concatenation of input files and reformats the files so that each 
line of text is appmximately 72 characters long. Fmt outputs the reformatted files to the standard output. If 
input files are specified, rmt reads from the standard input The spacing at the beginning of the input lines 
is preserved in the output, as are blank lines and interword spacing. 

Fmt is meant to format mail messages prior to sending, but may also be useful for other simple tasks. For 
instance, within visual mode of the ex editor (e.g. vi) the command 

!}fmt 
will reformat a paragraph, evening the lines. 

SEE ALSO 

BUGS 

nrofl'(l), mail(l) 

The program was designed for simplicity and speed. For more complex operations, the standard text pro
cessors are likely to be more appropriate. 
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NAME 
fold - fold long lines for finite width output device 

SYNOPSIS 
fold [-width ] [file ... ] 

DESCRIPTION 

FOLD(l) 

Fold is a filter that folds the contents of the specified files, 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, « the tabs should be 
expanded using expand(l) before using fold. If no files are specified, fold filters the contents of the stan
dard input. 

SEE ALSO 
expand(l) 

BUGS 
Fold will sometimes foul up underlining. 

April 29, 1985 INTEGRATED SOLUTIONS 4.3 BSD 1 



FP( 1) UNIX Programmer's Manual FP( 1) 

NAME 
fp - Functional Programming language compiler/interpreter 

SYNOPSIS 
f p 

DESCRIPI'ION 
Fp is an interpreter/compiler that implements the applicative language proposed by John Backus. It is writ
ten in FRANZ LISP. 

In a· functional programming language intent is expressed in a mathematical style devoid of assignment 
statements and variables. Functions compute by value only; there are no side-effects since the result of a 
computation depends solely on the inputs. 

Fp "programs" consist of functional expressions - primitive and user-defined fp functions combined by 
functional forms. These forms take functional arguments and return functional results. For example, the 
composition operator '@' takes two functional argu~ts and returns a function which represents their 
composition. 

There exists a single operation in fp - application. This operation causes the system to evaluate the indi
cated function using the single argument as input (all functions are monadic). 

GETTING STARTED 

FILES 

Fp invokes the system. Fp compiles functions into lisp{ 1) source code; lisp( 1) interprets this code (the user 
may compile this code 'Using the liszt (1) compiler to gain a factor of 10 in performance). Control D exits 
back to the shell. Break terminates any computation in progress and resets any open file units. )help pro
vides a short summary of all user commands. 

/usr/ucb/lisp 
/usr/ucb/liszt 
/usr/doc/fp 

the FRANZ LISP interpreter 
the liszt compiler 
the User's Guide 

SEE ALSO 

BUGS 

lisp{l), liszt(l). 

The Berkeley FP user's manual, available on-line. The language is described in the August 1978 issue of 
CACM (Turing award lecture by John Backus). 

If a non-terminating function is applied as the result of loading a file, fp returns control to the user immedi
ately and ignores everything after that position in the file. 

Fp incorrectly marks the location of a syntax error on large, multi-line function definitions or applications. 
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NAME 
fpr - print Fortran file 

SYNOPSIS 
fpr 

DESCRIPTION 
Fpr is a filter that transforms files fonnatted according to Fortran's carriage control conventions into files 
formatted according to UNIX line printer conventions. 

Fpr copies its input onto its output, replacing the carriage control characters with characters that will pro
duce the intended effects when printed using lpr(l). The first chanK:ter of each line determines the vertical 
spacing as follows: 

Character Vertical Space Before Printin__g_ 
Blank One line 

0 Two lines 
1 To first line of next page 
+ No advance 

A blank line is treated as if its first character is a blank. A blank that appears as a carriage control character 
is deleted. A zero is changed to a newline. A one is changed to a form feed. The effects of a"+" are simu
lated using backspaces. 

EXAMPLES 
a.out I fpr I lpr 

fpr < f77 .output I lpr 

BUGS 
Results are undefined for input lines longer than 170 characters. 
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NAME 
from - who is my mail from? 

SYNOPSIS 
from [ option ] [ user ] 

DESCRIYl10N 
From prints out the mail header lines in your mailbox file to show you whom your mail is from. If a user 
is specified, then from examines that user's mailbox instead of your own. 

OPTIONS 
-s sender 

From prints only the headers of mail sent by the specified sender. 

FILES 
/usr/spool/mail/• 

SEE ALSO 
bifr(l), mail(l) 
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NAME 
fsplit - split a multi-routine Fortran file into individual files 

SYNOPSIS 
fsplit [ option ] •.• [file ] 

DESCRIPTION 
Fsplit takes as input either a file or standard input containing Forttan source code. It au.empts to split the 
input into separate routine files of the form namef, where name is the name of the program unit (e.g. func
tion, subroutine, block data or program). The name for unnamed block data subprograms has the fonn 
bl/cdtaNNN I where NNN is three digits and a file of this name does not already exist For unnamed main 
programs the name has the form moinNNN j. If there is an error in classifying a program unit, or if name f 
already exists, the program unit will be put in a file of the form zzzNNN I where zzzNNN I does not already 
exist. 

Normally each subprogram unit is split into a separate file. 

OPTIONS 
-eefile splits only the specified subprogram units are into separate files. E.g.: 

fsplit -e readit -e doit prog.f 
splits readit and doit into separate files. In this example, fsplit does not split the other subprogram 
units. 

DIAGNOSTICS 

BUGS 

If fsplit can not find the subprogram units specified with -e option, it writes a diagnostic to standard e"or. 

Fsplit assumes the subprogram name is on the first noncomment line of the subprogram unit. Nonstandard 
source formats may confuse fsplit. 

It is hard to use -e for unnamed main programs and block data subprograms since you must predict the 
created filename. 
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NAME 
ftp - ARP ANET file transfer program 

SYNOPSIS 
ftp [ options ] [ host ] 

DESCRIPTION 
Ftp is the user intetface to the ARP ANET standard File Transfer Protocol. The program allows a user to 
transfer files to and from a remote network si~.e. 

The client host with which ftp is to communicate may be specified on the command line. If this is done, 
ftp will immediately attempt to establish a connection to an FrP server on that host; otherwise, ftp will 
enter its command interpreter and await instructions from the user. When ftp is awaiting commands from 
the user the prompt "ftp>" is provided to the user. The following commands are recognized by ftp: 

! [ command [ args ] ] 
Invoke an interactive shell on the local machine. If there are arguments, the first is taken to be a 
command to execute directly, with the rest of the arguments as its arguments. 

$ macro-name [ args] 
Execute the macro macro-name that was defined with the macdef command. Arguments are 
passed to the macro unglobbed. 

account [ passwd ] 
Supply a supplemental password required by a remote system for access to resources once a login 
has been successfully completed. If no argument is included, the user will be prompted for an 
account password in a non-echoing input mode. 

append local-file [ remote-file ] 
Append a local file to a file on the remote machine. If remote-file is left unspecified, the local 
filename is used in naming the remote file after being altered by any ntrans or nmap setting. File 
transfer uses the current settings for type, format, mode, and structure. 

ascii Set the file transfer type to network ASCII. This is the default type. 

bell Arrange that a bell be sounded after each file transfer command is completed. 

binary Set the file transfer type to support binary image transfer. 

bye Tenninate the FTP session with the remote server and exit ftp. An end of file will also terminate 
the session and exit. 

~e Toggle remote computer filename case mapping during mget commands. When case is on 
(default is oft), remote computer filenames with all letters in upper case are written in the local 
directory with the letters mapped to lower case. 

cd remote-directory 
Change the working directory on the remote machine to remote-directory. 

cdup Change the remote machine working directory to the parent of the current remote machine work
ing directory. 

close Tenninate the FfP session with the remote server, and return to the command interpreter. Any 
defined macros are erased. 

er Toggle carriage return stripping during ascii type file retrieval. Records are denoted by a carriage 
return/linefeed sequence during ascii type file transfer. When er is on (the default), carriage 
returns are stripped from this sequence to conform with the UNIX single linefeed record delimiter. 
Records on non-UNIX remote systems may contain single linefeeds; when an ascii type transfer is 
made, these linefeeds may be distinguished from a record delimiter only when er is off. 

delete remote-file 
Delete the file remote-file on the remote machine. 
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debug [ debug-value ] 
Toggle debugging mode. If an optional debug-value is specified it is used to set the debugging 
level. When debugging is on, ftp prints each command sent to the remote machine, preceded by 
the string "-->". 

dir [ remote-directory ] [ local-file ] . 
Print a listing of the directory contents in the directory, remote-directory, IJld, optionally, pl~ing 
the output in local-file. If no directory is specified, the current working directory on the remote 
machine is used. If no local file is specified, or local-file is ., output comes to the terminal. 

disconnect 
A synonym for close. 

form format 
Set the file transfer form to format. The default fonnat is ''file''. 

get remote-file [ local-file ] 
Retrieve the remote-file and store it on the local machine. If the local filename is not specified, it 
is given the same name it has on the remote machine, subject to alteration by the current case, 
ntran.s, and nmap settings. The current settings for type, form, mode, and structure are used 
while transferring the file. 

glob Toggle filename expansion for mdelete, mget and mput. If globbing is turned off with glob, the 
filename arguments are taken literally and not expanded. Globbing for mput is done as in csb(l). 
For mdelete and mget, each remote filename is expanded separately on the remote machine and 
the lists are not merged. Expansion of a directory name is ~ely to be different from expansion of 
the name of an ordinary file: the exact result depends on the foreign operating system and ftp 
server, and can be previewed by doing 'mis remote-files·'. Note: mget and mput are not meant 
to transfer entire directory subtrees of files. That can be done by transferring a tar(l) archive of 
the subtree (in binary mode). 

bash Toggle hash-sign("#") printing for each data block transferred. The size of a data block is 1024 
bytes. 

help [ command ] 
Print an informative message about the meaning of command. If no argument is given, ftp prints 
a list of the known commands. 

led [ directory ] 
Change the working directory on the local machine. If no directory is specified, the user's home 
directory is used. 

Is [remote-directory] [local-file] 
Print an abbreviated listing of the contents of a directory on the remote machine. If remote
directory is left unspecified, the current working directory is used. If no local file is specified, or if 
local-file is -, the output is sent to the terminal. 

macdef macro-name 
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Define a macro. Subsequent lines are stored as the macro macro-name; a null line (consecutive 
newline characters in a file or carriage returns from the terminal) terminates macro input mode. 
There is a limit of 16 macros and 4096 total characters in all defined macros. Macros remain 
defined until a close command is executed. The macro processor interprets '$' and'\' as special 
characters. A'$' followed by a number (or numbers) is replaced by the corresponding argument 
on the macro invocation command line. A'$' followed by an 'i' signals thatmacro processor that 
the executing macro is to be looped. On the first pass '$i' is replaced by the first argument on the 
macro invocation command line, on the second pass it is replaced by the second argument, and so 
on. A '\' followed by any character is repl~ed by that character. Use the '\' to prevent special 
treaunent of the '$'. 
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mdelete [ remote-files ] 
Delete the remote-files on the remote machine. 

mdir remote-files local-file 
Like dir, except multiple remote files may be specified. If interactive prompting is on, ftp will 
prompt the user to verify that the last argument is indeed the target local file for receiving mdir 
output 

mget remote-files 
· Expand the remote-files on the remote machine and do a get for each filename thus produced. See 

glob for details on the filename expansion. Resulting filenames will then be processed according 
to case, ntrans, and nmap settings. Files are transferred into the local working directory, which 
can be changed with 'led directory'; new local directories can be created with'! mkdir directory'. 

mkdir directory-name 
Make a directory on the remote machine. 

mis remote-files local-file 
Like Is, except multiple remote files may be specified. If interactive prompting is on, ftp will 
prompt the user to verify that the last argument is indeed the target local file for receiving mis out
put 

mode [ mode-name ] 
Set the file transfer mode to mode-name. The default mode is ''stream'' mode. 

mput local-files 
Expand wild cards in the list of local files given as arguments and do a put for each file in the 
resulting list. See glob for details of filename expansion. Resulting filenames will then be pro
cessed according to ntrans and nmap settings. 

nmap [ inpattern outpattern ] 
Set or unset the filename mapping mechanism. If no arguments are specified, the filename map
ping mechanism is unset If arguments are specified, remote filenames are mapped during mput 
commands and put commands issued without a specified remote target filename. If arguments are 
specified, local filenames are mapped during mget commands and get commands issued without a 
specified local target filename. This command is useful when connecting to a non-UNIX remote 
computer with different file naming conventions or practices. The mapping follows the pattern set 
by inpattern and outpattern. lnpattern is a template for incoming filenames (which may have 
already been processed according to the ntrans and case settings). Variable templating is accom
plished by including the sequences '$1 ', '$2', ... , '$9' in inpattern. Use'\' to prevent this special 
treatment of the'$' character. All other characters are treated literally, and are used to determine 
the nmap inpattern variable values. For exmaple, given inpattern $1.$2 and the remote filename 
"rnydata.data", $1 would have the value "rnydata", and $2 would have the value "data". The out
pattern determines the resulting mapped filename. The sequences '$1', '$2', .... , '$9' are replaced 
by any value resulting from the inpattern template. The sequence '$0' is replace by the original 
filename. Additionally, the sequence '[seql ,seq2]' is replaced by seql if seql is not a null string; 
otherwise it is replaced by seq2. For example, the command "nmap $1.$2.$3 [$1,$2].[$2,file]" 
would yield the output filename "myfile.data" for input filenames "rnyfile.data" and 
"rnyfile.dataold", ~rnyfile.file" for the input filename "myfile", and "myfile.myfile" for the input 
filename ".myfile". Spaces may be included in outpattern, as in the example: nmap $1 lsed "s/ 
•$11" > $1 . Use the'\' character to prevent special treatment of the'$', '['.']',and',' characters. 

ntrans [ inchars [ outchars ] ] 
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Set or unset the filename character translation mechanism. If no arguments are specified, the 
filename character translation mechanism is unset If arguments are specified, characters in 
remote filenames are translated during mput commands and put commands issued without a 
specified remote target filename. If arguments are specified, characters in local filenames are 
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translated during mget commands and get commands issued without a specified local target 
filename. This command is useful when connecting to a non-UNIX remote computer with dif
ferent file naming conventions or practices. Characters in a filename matching a character in 
inchars are replaced with the cmresponding character in outchars. If the cbaracter's position in 
inchars is long« than the length of outchars, the character is deleted from the filename. 

open host [port ] 
Establish a connection to the specified host FIP server. An optional port number may be sup
plied, in which case, ftp will attempt to contact an FfP server at that port. If the alltO-login option 
is on (default), ftp will also attempt to automatically log the user in to the FIP server (see below). 

prompt Toggle interactive prompting. Interactive prompting occurs during multiple file transfers to allow 
the user to selectively rettieve or store files. If prompting is turned off (default is on), any mget or 
mput will transfer all files, and any mdelete will delete all files. 

proxy ftp-command 
Execute an ftp command on a secondary control connection. This command allows simultaneous 
connection to two remote ftp servers for transferring files between the two servers. The first 
proxy command should be an open, to establish the secondary control connection. Enter the com
mand "proxy ?" to see other ftp commands executable on the secondary connection. The follow
ing commands behave differently when p-efaced by proxy: open will not define new macros dur
ing the auto-login process, close will not erase existing macro definitions, get and mget transfer 
files from the host on the primary control connection to the host on the secondary control connec
tion, and put, mput, and append transfer files from the host on the secondary control connection 
to the host on the primary control connection. Third party file transfers depend upon support of 
the ftp protocol P ASV command by the server on the secondary control connection. 

put local-file [ remote-file ] 
Store a local file on the remote machine. If remote-file is left unspecifi~ the local filename is 
used after processing according to any ntrans or nmap settings in naming the remote file. File 
transfer uses the current settings for type ,format, mode, and structure. 

pwd Print the name of the current worltlng directory on the re.mote machine. 

quit A synonym for bye. 

quote argl arg2 ... 
The arguments specified are sent, verbatim, to the remote FTP server. 

recv remote-file [ local-file ] 
A synonym for get. 

remotehelp [ command-name ] 
Request help from the remote FIP server. If a command-name is specified it is supplied to the 
server as well. 

rename [from ] [ to ] 
Rename the file from on the remote machine, to the file to. 

reset Clear reply queue. This command re-synchronizes command/reply sequencing with the remote 
ftp server. Resynchronization may be neccesary following a violation of the ftp protocol by the 
remote server. 

rmdir directory-no.me 

runique 
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Delete a directory on the remote machine. 

Toggle storing of files on the local system with unique filenames. If a file already exists with a 
name equal to the target local filename for a get or . mget command, a ".1" is appended to the 
name. If the resulting name matches another existing file, a ".2" is appended to the original name. 
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If this process continues up to ".99", an error message is printed, and the transfer does not take 
place. The generated unique filename will be reported. Note that runique will not affect local 
files generated from a shell command (see below). The default value is off. 

send local-file [remote-file] 
A synonym for put 

send port 
Toggle the use of PORT commands. By default, ftp will attempt to use a PORT command when 
establishing a connection for each data transfer. The use of PORT commands can prevent delays 
when petforming multiple file transfers. If the PORT command fails, ftp will use the default data 
port. When the use of PORT commands is disabled, no attempt will be made to use PORT com
mands for each data transfer. This is useful for certain FfP implementations which do ignore 
PORT commands but, incorrectly, indicate they've been accepted .. 

status Show the current status of ftp. 

struct [ struct-name] 

sunique 

Set the file transfer structure to struct-name. By default "stream" structure is used. 

Toggle storing of files on remote machine under unique filenames. Remote ftp server must sup
port ftp protocol STOU command for successful completion. The remote server will report 
unique name. Default value is off. 

tenex Set the file transfer type to that needed to talk to TENEX machines. 

trace Toggle packet tracing. 

type [ type-name ] 
Set the file transfer type to type-name. If no type is specified, the current type is printed. The 
default type is network ASCII. 

user user-name [password] [ account ] 
Identify yourself to the remote FfP server. If the password is not specified and the server requires 
it, ftp will prompt the user for it (after disabling local echo). If an account field is not specified, 
and the FTP server requires it, the user will be prompted for it If an account field is specified, an 
account command will be relayed to the remote server after the login sequence is completed if the 
remote server did not require it for logging in. Unless ftp is invoked with "auto-login'' disabled, 
this process is done automatically on initial connection to the FfP server. 

verbose Toggle verbose mode. In verbose mode, all responses from the FfP server are displayed to the 
user. In addition, if verbose is on, when a file transfer completes, statistics regarding the 
efficiency of the transfer are reported. By default, verbose is on. 

? [command] 
A synonym for help. 

Command arguments which have embedded spaces may be quoted with quote (") marks. 

ABORTING A FILE TRANSFER 
To abort a file transfer, use the terminal interrupt key (usually Ctrl-C). Sending transfers will be immedi
ately halted. Receiving transfers will be halted by sending a ftp protocol ABOR command to the remote 
server, and discarding any further data received The speed at which this is accomplished depends upon 
the remote server's support for ABOR processing. If the remote server does not support the ABOR com
mand, an "ftp>" prompt will not appear until the remote server has completed sending the requested file. 

The terminal interrupt key sequence will be ignored when ftp has completed any local processing and is 
awaiting a reply from the remote server. A long delay in this mode may result from the ABOR processing 
described above, or from unexpected behavior by the remote server, including violations of the ftp proto
col. If the delay results from unexpected remote server behavior, the local ftp program must be killed by 
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hand. 

FILE NAMING CONVE1'110NS 
Files specified as arguments to ftp commands are processed according to the following rules. 

1) If the filename"-" is specified, the stdin (for reading) or ltdout (for writing) is used. 

2) If the first character of the filename is "I'', the remainder of the argument is interpreted as a shell 
command Ftp then forks a shell, using popen{3) with the argument supplied, and reads (writes) 
from the stdout (stdin). If the shell command includes spaces, the argument must be quoted; e.g. 
""I ls -It"''. A particularly useful example of this mechanism is: "dir lmore''. 

3) Failing the above checks, if ''globbing'' is enabled, local filenames are expanded according to the 
rules used in the csh(l); c.[ the glob command. If the ftp command expects a single local file ( 
.e.g. put), only the first filename generated by the "globbing" operation is used. 

4) For mget commands and get commands with unspecified local filenames, the local filename is the 
remote filename, which may be altered by a case, ntrans, or nmap setting. The resulting filename 
may then be altered if runique is on. 

5) For mput commands and put commands with unspecified remote filenames, the remote filename 
is the local filename, which may be altered by a ntrans or nmap setting. The resulting filename 
may then be altered by the remote server if sunique is on. 

FILE TRANSFER PARAMETERS 
The FfP specification specifies many parameters which may affect a file transfer. The type may be one of 
"ascii", "image" (binary), "ebcdic", and "local byte size" (for PDP-lO's and PDP-20's mostly). Ftp 
supports the ascii and image types of file transfer, plus local byte size 8 for tenex mode transfers. 

Ftp supports only the default values for the remaining file transfer parameters: mode ,form, and struct. 

OPTION'S 
Options may be specified at the command line, or to the command interpreter. 

-d Enables debugging. 

-g Disables filename globbing. 

-i Turns off interactive prompting during multiple file transfers. 

-n Restrains ftp from attempting "auto-login" upon initial connection. If auto-login is enabled, ftp 
will check the .netrc (see below) file in the user's home directory for an entry describing an 
account on the remote machine. If no entry exists, ftp will prompt for the remote machine login 
name (default is the user identity on the local machine), and, if necessary, prompt for a password 
and an account with which to login. 

-v (Verbose on) forces ftp to show all responses from the remote server, as well as report on data 
transfer statistics. 

THE .netrc Fll..E 
The .netrc file contains login and initialization information used by the auto-login process. It resides in the 
user's home directory. The following tokens are recognized; they may be separated by spaces, tabs, or 
new-lines: 

machine name 
Identify a remote machine name. The auto-login process searches the .netrc file for a machine 
token that matches the remote machine specified on the ftp command line or as an open command 
argument Once a match is made, the subsequent .netrc tokens are processed, stopping when the 

· end of file is reached or another machine token is encountered. 

login name 
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Identify a user on the remote machine. If this token is present, the auto-login process will initiate 
a login using the specified name. 
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BUGS 

pagword string 
Supply a password. If this token is present, the auto-login process will supply the specified string 
if the remote server requires a password as part of the login process. Note that if this token is 
present in the .netrc file, ftp will abort the auto-login process if the .netrc is readable by anyone 
besides the user. 

account string 
Supply an additional account password. If this token is present, the auto-login process will supply 
the specified string if the remote seiver requires an additional account password, or the auto-login 
process will initiate an ACCT command if it does not. 

macdef name 
Define a macro. This token functions like the ftp macdef command functions. A macro is 
defined with the specified name; its contents begin with the next .netrc line and continue until a 
null line (consecutive new-line characters) is encountered. If a macro named init is defined, it is 
automatically executed as the last step in the auto-login process. 

Correct execution of many commands depends upon proper behavior by the remote server. 

An error in the treatment of carriage returns in the 4.2BSD UNIX ascii-mode transfer code has been 
corrected. This correction may result in incorrect transfers of binary files to and from 4.2BSD servers 
using the ascii type. Avoid this problem by using the binary image type. 
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NAME 
gcore - get core images of running processes 

SYNOPSIS 
gcore process-id ... 

DESCRIPTION 
Gcore creates a ccre image of each specified process, suitable for use with adb(l) or dbx(l). 

FILES 
CCX'e.<J>r<>CeSS-ki> core images 

BUGS 

GCORE(l) 

Paging activity that occurs while gcore is running may cause the program to become confused. For best 
results, the desired processes should be stopped. 
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NAME 
gprof - display call graph profile data 

SYNOPSIS 
gprof [ option.s ] [ a.out [ gmon.out ... ] ] 

DESCRIPTION 
Gpror produces an execution profile of C, Pascal, or Fortran77 programs. The effect of called routines is 
incorporated in the profile of each caller. The profile data is taken from the call graph profile file 
(gm0n.out by default) which is created by programs which are compiled with the -pg option of cc, pc, and 
rn. That option also links in versions of the library routines which are compiled for profiling. The symbol 
table in the named object file (a.out default) is read and correlated with the call graph profile file. If more 
than one profile file is specified, the gprof output shows the sum of the profile information in the given 
profile files. 

First, a flat profile is given, similar to that provided by prof(l). This listing gives the total execution times 
and call counts for each of the functions in the program, sorted by decreasing time. 

Next, these times are propagated along the edges of the call graph. Cycles are discovered, and calls into a 
cycle are made to share the time of the cycle. A second listing shows the functions sorted according to the 
time they represent including the time of their call graph descendents. Below each function entry is shown 
its (direct) call graph children, and how their times are propagated to this function. A similar display above 
the function shows ho\\'. this function's time and the time of its descendents is propagated to its (direct) call 
graph parents. 

Cycles are also shown, with an entry for the cycle as a whole and a listing of the members of the cycle and 
their contributions to the time and call counts of the cycle. 

OPTIONS 
-a Suppresses the printing of statically declared functions. If this option is given, all relevant infor

mation about the static function (e.g., time samples, calls to other functions, calls from other func
tions) belongs to the function loaded just before the static function in the a.out file. 

-b Supresses the printing of a description of each field in the profile. 

-c Discovers the static call graph of the program by means of a heuristic which examines the text 

-ename 

space of the object file. Static-only parents or children are indicated with call counts of 0. 

Suppresses the printing of the graph profile entry for routine name and all its descendants (unless 
they have other ancestors that aren't suppressed). More than one -e option may be given. Only 
one name may be given with each -e option. 

-Ename 

-rname 

Suppresses the printing of the graph profile entry for routine name (and its descendants) as -e, 
above, and also excludes the time spent in name (and its descendants) from the total and percen
tage time computations. (For example, -E mcount -E mcleanup is the default.) 

Prints the graph profile entry of only the specified routine name and its descendants. More than 
one -f option may be given. Only one name may be given with each -r option. 

~Fname 
Prints the graph profile entry of only the routine name and its descendan~ (as -r, above) and also 
uses only the times of the printed routines in total time and percentage computations. More than 
one -F option may be given. Only one name may be given with each -F option. The -F option 
overrides the -E option. 

-s Produces a profile file gmon.sum. The file represents die sum of the profile information in all the 
specified profile files. This summary profile file may be given to subsequent executions of gpror 
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FILES 

(probably also with a -s) to accumulate profile data across several runs of an a.out file. 

-z displays routines which have zero usage (as indicated by call counts and accumulated time). This 
is useful in conjunction with the -c option for discovering which routines were never called. 

®the namelist and text space. 
®dynamic call graph and profile. 
®summarized dynamic call graph and profile. 

SEE ALSO 

BUGS 

monitor(3), profil(2), cc(l), prof(l) 

"gprof: A Call Graph Execution Profiler", by Graham, S.L., Kessler, P.B., McKusick, M.K.; Proceedings 
of the SIGPLAN '82 Symposium on Compiler Construction, SIGPLAN Notices, Vol. 17, No. 6, pp. 120-
126, June 1982. 

Beware of quantization errors. The granularity of the sampling is shown, but remains statistical at best. 
We assume that the time for each execution of a function can be expressed by the total time for the func
tion divided by the number of times the function is called. Thus the time propagated along the call graph 
arcs to parents of that function is directly proportional to the number of times that arc is traversed. 

Parents which are not themselves profiled will have the time of their profiled children propagated to them, 
but they will appear to be spontaneously invoked in the call graph listing, and will not have their time pro
pagated further. Similarly, signal catchers, even though profiled, will appearto be spontaneous (although 
for more obscure reasons). Any profiled children of signal catchers should have their times propagated 
properly, unless the signal catcher was invoked during the execution of the profiling routine, in which case 
all is lost 

The profiled program must call exit(2) or return normally for the profiling information to be saved in the 
gmon.out file. 
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NAME 
graph - draw a graph 

SYNOPSIS 
graph [ options ] 

DESCRIFI'ION 
Graph with no options takes pairs of numbers from the standard input as abscissas and ordinates of a 
graph. Successive points are connected by straight lines. The graph is encoded on the standard output for 
display by the plot(lG) filters. 

If the coordinates of a point are followed by a nonnumeric string, that string is printed as a label beginning 
on the point. Labels may be surrounded with quotes " •.. ", in which case they may be empty or contain 
blanks and numbers. Labels should never contain newlines. 

OPI'IONS 
Graph recognizes the following options, each as a separate argument. 

-a Supply abscissas automatically (they are missing from the input); spacing is given by the next 
argument (default 1). A second optional argument is the starting point for automatic abscissas 
(default 0 or lower limit given by-x). 

-b Break (disconnect) the graph after each label in the input 

-c Character string given by next argument is default label for each point 

-g Next argument is grid style, 0 no grid, 1 frame with ticks, 2 full grid (default). 

-I Next argument is label for graph. 

-m Next argument is mode (style) of connecting lines: 0 disconnected, 1 connected (default). Some 
devices give distinguishable line styles for other small integers. 

-s Save screen: don't era5e before plotting. 

-h Next argument is fraction of space for height 

-w Next argument is fraction of space for width. 

-r Next argument is fraction of space to move right before plotting. 

-u Next argument is fraction of space to move up before plotting. 

-t Transpose horizontal and vertical axes. (Option -x now applies to the vertical axis.) 

-x [I] If I is present, x axis is logarithmic. Next 1 (or 2) arguments are lower (and upper) x limits. Third 
argument, if present, is grid spacing on x axis. Nonnally these quantities are determined automati
cally. 

-y [ I ] If I is present, y axis is logarithmic. Next 1 (or 2) arguments are lower (and upper) y limits. Third 
argument, if present, is grid spacing on y axis. Normally these quantities are determined automati
cally. 

Without the -s option, graph produces a legend indicating grid range. 

If a specified lower limit exceeds the upper limit, graph reverses the axis. 

SEE ALSO 

BUGS 

spline(lG), plot(lG) 

Graph stores all points internally and drops those for which there isn't room. 
Segments that run out of bounds are dropped, not windowed. 
Logarithmic axes may not be reversed. 
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NAME 
grep, egrep, fgrep - search a file for a pattern 

SYNOPSIS 
grep [ options ] expression [files ] 

egrep [ options ] [ expression ] [files ] 

fgrep [options] [strings] [file] 

DESCRIPTION . 
Commands of the grep family search the input files (standard input default) for lines matching a pattern. 
Normally, each line found is copied to the standard output. Grep patterns are limited regular expressions 
in the style ofex(l); it uses a compact nondeterministic algorithm. Egrep patterns are full regular expres
sions; it uses a fast deterministic algorithm that sometimes~ exponential space. Fgrep patterns are 
fixed strings; it is fast and compact. 

In all cases the filename is shown if there is more than one input file. Care should be taken when using the 
characters $ • [ " 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 of a line. 

The character $ matches the end of a line. 

A • (period) matches any character. 

A single character not otherwise endowed with special meaning matches that character. 

A string enclosed in brackets [] matches any single character from the string. Ranges of ASCII 
character codes may be abbreviated as in 'a-z0-9'. A] may occur only as the first character of 
the string. A literal- must be placed where it can't be mistaken as a range indicator. 

A regular expression followed by an • (asterisk) matches a sequence of 0 or more matches of the 
regular expression. A regular expression followed by a+ (plus) matches a sequence of 1 or more 
matches of the regular expression. A regular expression followed by a? (question mark) matches 
a sequence of 0 or 1 matches of the regular expression. 

Two regular expressions concatenated match a match of the first followed by a mat.ch 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 expression. 

The order of precedence of operators at the same· parenthesis level is[] then•+? then concatenation then I 
and newline. 

Ideally there should be only one grep, but there has not yet been developed a single algorithm that spans a 
wide enough range of space-time tradeoffs. 

OPTIONS 
-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. 

-c Only a count of matching lines is printed. 

-e expression 
Same as a simple expression argument, but useful when the expression begins with a-. 
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-ffile The regular expression (egrep) or string list <fgrep) is taken from thefile. 

-i The case of letters is ignored in making comparisons - that is, upper and lower case are con-
sidered identical. This applies to grep and fgrep only. 

-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. 

-s Silent mode. Nothing is printed (except error messages). This is useful for checking the error 
status. 

-v All lines but those matching are printed. 

-w The expression is searched for as a word (as if surrounded by '\<' and '\>', see ex(l).) (grep 
only) 

-x (Exact) only lines matched in their entirety are printed (fgrep only). 

SEE ALSO 
ex(l), sed(l), sh(l) 

DIAGNOSTICS 
Exit status is 0 if any matches are found, 1 if no matches are found, or 2 for syntax errors or inaccessible 
files. 

BUGS 
Grep, egrep, and fgreptruncate lines longer than 256 characters. 
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NAME 
groups - show group memberships 

SYNOPSIS 
groups [ user ] 

DESCRIPTION 

GROUPS(l) 

The groups command shows the groups to which you or the specified user belong. Each user belongs to a 
group specified in the password file /etc/passwd. A user may also belong to other groups, as specified in 
the file /etc/group. If you do not own a particular file but do belong to the group that owns it, you are 
granted group access to the file. 

When a new file is created, it is given the group of the containing directory. 

SEE ALSO 
setgroups{2) 

FILES 
/etc/passwd, /etc/group 

BUGS 
More groups should be allowed. 
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NAME 
head- give first few lines 

SYNOPSIS 
head [-count ] [file ... ] 

DESCRIPTION 

UNIX Programmer's Manual HEAD(l) 

This filter gives the first count lines of each of the specified files, or of the standard input. If you do not 
specify a coun1, it defaults to 10. 

SEEALSO . 
tail(l) 
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NAME 
llostid - set or print identifier of current host system 

SYNOPSIS 
llostid [ identifier ] 

DESCRIPTION 

HOSTID(l) 

The hostid command prints the identifier of the current host in hexadecimal. This numeric value is 
expected to be unique across all hosts and is commonly set to the host's Internet address. The super-user 
can set the hostid by giving a hexadecimal argument or the hostname; this is usually done in the startup 
script /etc/re.local. 

SEE ALSO 
gethostid(2), sethostid(2) 
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NAME 
bostname - set or print name of current host system 

SYNOPSIS 
bostname [ nameofhost ] 

DESCRIPTION 

HOSTNAME ( 1 ) 

The bostname command prints the name of the current host, as given before the "login" prompt. The 
super-user can set the hostname by giving an argument; this is usually done in the startup script 
/etc/re.local. 

SEE ALSO 
gethostnarne(2),sethostname(2) 
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NAME 
indent -- indent and format C program source 

SYNOPSIS 
indent input-file [ ou.tpu.t-ftle] [options] 

DESCRIPTION 
Indent is a C program fmnatter that reformats the C program in the input-file according to the switches. 
The OPl'IONS section below describes the switches. They may appear before or after the filenames on the 
coounand line. 

NOTE: If you only specify an input-file, the formatting is done 'in-place', that is, the foonatted file is writ
ten back into input-file and a backup copy of input-file is written in the current directcry. If input-file is 
named '/blah/blah/file', the backup file is named file.BAK. 

If you do specify an output-file, indent checks to make sure it is not the input-file. 

OPTIONS 
The options listed below control the formatting style imposed by indent.Optionsthatbeginwith options. 

-bad,-nbad Forces a blank line after every block of declarations. -nbad does not force a blank line. 

-bap,-nbap 

-bbb,-nbbb 

-bc,-nbc 

-br,-bl 

-en 

-cdn 

-cdb,-ncdb 

September 10, 1985 

Default: -nbad. 

Forces a blank line after every procedure body. -nbap does not force a blank line. 
Default: -nbap. 

Forces a blank line before every block comment -nbbb does not force a blank line. 
Default: -nbbb. 

Forces a newline after each comma in a declaration. -nbc turns this option off. The 
default is -nbc. 

Specifying -bl lines up compound statements like this: 

if( ••• ) 
{ 

code 
} 

Specifying -br (the default) makes them look like this: 

if( ... ) { 
code 

} 

Sets the column in which comments on code start. The default is 33. 

Sets the column in which comments on declarations start. By default, these comments 
start in the same column as those on code. 

Enables (-ncdb disables) the placement of comment delimiters on blank lines. With 
this option enabled, comments look like this: 

I• 
• this is a comment 
•I 

Rather than like this: 
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-ce,-nce 

-cin 

-clin 

-dn 

-din 

-dj,-ndj 

-ei.-nei 

-fcl,-nfcl 

-in 

-ip,-nip 

-In 

-lp,-nlp 

September 10, 1985 
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I• this is a comment•/ 

This only affects block comments, not comments to the right of code. The default is 
-cdb. 

Enables (-nee disables) forcing 'else's to cuddle up to the immediately preceding '}'. 
The default is -ce. 

Sets the continuation indent to be n. Continuation lines will be indented that far from 
the beginning of the first line of the statement Parenthesized expressions have extra 
indentation added to indicate the nesting, unless -Ip is in effect -ci defaults to the same 
value as-i. 

Causes case labels to be indented n tab stops to the right of the containing switch state
ment. -cliO.S causes case labels to be indented half a tab stop. The default is -cliO. 
(This is the only option that takes a fractional argument) 

Controls the placement of comments which are not to the right of code. Specifying -dl 
places such comments one indentation level to the left of code. The default -dO lines up 
these comments with the code. See the section on comment indentation below. 

Specifies the indentation, in character positions, from a declaration keyword to the fol
lowing identifier. The default is -di16. 

-dj left justifies declarations. -ndj indents declarations the same as code. The default 
is-ndj. 

Enables (-nei disables) special else-if processing. If enabled, ifs following elses will 
have the same indentation as the preceding if statement. The default is -ei. 

Enables (-nfcl disables) the formatting of comments that start in column 1. Often, 
comments whose leading '/' is in column 1 have been carefully hand formatted by the 
programmer. In such cases, -nfcl should be used. The default is -fcl. 

Sets the number of spaces for one indentation level. The default is 8. 

Enables (-nip disables) the indentation of parameter declarations from the left margin. 
The default is -ip. 

Sets the maximum length of an output line. The default is 78. 

Lines up code surrounded by parenthesis in continuation lines. If a line has a left paren 
which is not closed on that line, then continuation lines will be lined up to start at the 
character position just after the left paren. For example, here is how a piece of contin
ued code looks with -nip in effect 

p 1 = first _procedure(second _procedure(p2, p3), 
third_procedure(p4, pS)); 

With -Ip in effect (the default) the code looks somewhat clearer: 

pl= first_procedure(second_procedure(p2, p3), 
third _procedure(p4, pS)); 

Inserting two more newlines we get: 

p 1 = first _procedure(second _procedure(pl, 
p3), 

third _procedure(p4, 
p5)); 
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-npro 

-pcs,-npcs 

-ps,-nps 

-psl,-npsl 

-sc,-nsc 

-sob,-nsob 

-st 

-Ttypename 

-troff 
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Causes the profile files,' J.indentpro' and '-/.indent.pro', to be ignored. 

If true (-pcs) all procedure calls will have a space inserted between the name and the 
'('. The default is -npcs. 

If true (-ps) the pointer following operator'->' will be surrounded by spaces on either 
side. The default is -nps. 

If true (-psi) the names of procedures being defined are placed in column 1 - their 
typeS, if any, will be left on the previous lines. The default is-psi. 

Enables (-nsc disables) the placement of asterisks ('•'s) at the left edge of all com
ments. The default is -sc. 

Swallows q>tional blank lines. You can use -sob to get rid of blank lines after declara
tions. -nsob turns this option off. Default -nsob. 

Causes indent to take its input from stdin, and put its output to stdout 

Adds typename to the list of type keywords. Names accumulate: -T can be specified 
more than once. You need to specify all the typenarnes that appear in your program that 
are defined by typedefs - nothing will be harmed if you miss a few, but the program 
won't be formatted as nicely as it should. This sounds like a painful thing to have to do, 
but it's really a symptom of a problem in C: typedef causes a syntactic change in the 
language and indent can't find all typedefs. 

Causes indent to format the program for processing by troff. It will produce a fancy 
listing in much the same spirit as vgrind. If the output file is not specified, the default is 
standard output, rather than formatting in place. 

-v,-nv -v turns on 'verbose' mode; -nv turns it off. When in verbose mode, indent reports 
when it splits one line of input into two or more lines of output, and gives some size 
statistics at completion. The default is -nv. 

FURTHER DESCRIPTION 
You may set up your own 'profile' of defaults to indent by creating a file called .indent .pro in either your 
login directory and/or the current directory and including whatever switches you like. Switches in 
'.indent.pro' in the current directory override those in your login directory (with the exception of ·T type 
definitions, which just accumulate). If indent is run and a profile file exists, then it is read to set up the 
program's defaults. The switches should be separated by spaces, tabs or newlines. Switches on the com
mand line, however, override profile switches. 

Comments 

'Box' comments. Indent assumes that any comment with a dash or star immediately after the start of com
ment (that is, '/•-' or'/••') is a comment surrounded by a box of stars. Each line of such a comment is 
left unchanged, except that its indentation may be adjusted to account for the change in indentation of the 
first line of the comment. 

Straight text. All other comments are tteated as straight text. Indent fits as many words (separated by 
blanks, tabs, or newlines) on a line as possible. Blank lines break paragraphs. 

Comment indentation 

If a comment is on a line with code it is started in the 'comment column', which is set by the -en command 
line parameter. Otherwise, the comment is started at n indentation levels less than where code is currently 
being placed, where n is specified by the -dn command line parameter. If the code on a line extends past 
the comment column, the comment starts further to the right, and the right margin may be automatically 
extended in extreme cases. 

September 10, 1985 INTEGRATED SOLUTIONS 4.3 BSD 3 



INDENT( 1) UNIX Programmer's Manual INDENT( 1) 

FILES 

BUGS 

Preprocessor lines 

In general, indent leaves preprocessor lines alone. The only reformatting that it will do is to straighten up 
trailing comments. It leaves embedded comments alone. Conditional compilation (#if'def ... #endif) is 
recognized and indent attempts to oorrectly compensate for the syntactic peculiarities introduced. 

c syntax 

Indent understands a substantial amount about the syntax of C, but it has a 'forgiving' parser. It attempts 
to cope with the usual sorts of incomplete and misfonned syntax. In particular, the use of macros like: 

#define f<X"ever for(;;) 
is handled properly. 

J .indent.pro 
·1.indentpro 

profile file 
profile file 

Indent has even more switches than Is. 

A common mistake that causes grief is typing: 

indent •.c 

to the shell in an attempt to indent all the C programs in a directory. 
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NAME 
install - install binaries 

SYNOPSIS 

UNIX Programmer's Manual 

install [ options ] binary destination 

DESCRIPTION 

INSTALL( 1) 

Install moves binary (<X' copies it if you specified -c) to destination. If destination already exists, it is 
removed before binary is moved. If the destination is a directory then binary is moved into the destination 
directory with its original filename. 

Install refuses to move a file onto itself. 

By default, install sets the destination's mode to 155, Its owner to root, and its group to staff. You can use 
the options described below to change these settings. 

OPTIONS 
-c Copes binary to destination instead of moving it. 

-ggroup 
Sets the group for destination to group. The default is staff. 

-mmode 
Sets the mode for destination to mode. The default is 755. 

-oowner 
Sets the owner of destination to owner. The default is root 

-s Strips the binary after installing it. 

SEE ALSO 
chgrp(l), chmod(l), cp(l), mv(l), strip(l), chown(8) 
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NAME 
iostat- report 1/0 statistics 

SYNOPSIS 
iostat [ drives ] [ interval [ count ] ] 

DESCRIPTION 
Iostat iteratively reports the number of characters read and written to terminals per second, and, for each 
disk, the number of transfers per second, kilobytes transferred per second, and the milliseconds per average 
seek. It also gives the percentage of time the system has spent in user mode, in user mode running low 
priority (niced) processes, in system mode, and idling. 

To compute this. information, for each disk, seeks and data transfer completions and number of words 
transferred are counted; for terminals collectively, the number of input and output characters are counted. 
Also, each sixtieth of a second, the 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 devices it is possible to determine average seek 
times for each device. 

If more than 4 disk drives are configured in the system, iostat displays only the first 4 drives. To force ios
tat to display specific drives, specify the drive names on the command line. 

OPTIONS 
interval Causes iostat 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. 

count Restricts the number of reports. 

FILES 
/dev/kmem 
/vmunix 

SEE ALSO 
vmstat(l) 
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NAME 
join - relational database operator 

SYNOPSIS 
join [ options ] filel ftle2 

DESCRIPTION 
Join forms, on the standard outpu"7 a join of the two relations specified by the lines of filel andfile2. If 
filel is'-', the standard input is used. 

Filel andfile2 must be sorted in increasing ASCII collating sequence 0n the fields on which they are to be 
joined, normally the first field in each line. 

There is one line in the output for each pair of lines in filel and file2 that have identical join fields. The 
output line normally consists of the common field, the rest of the line fromfilel, and the rest of the line 
fromfile2. 

Fields are normally separated by a blank, a tab, or a newline. In these cases, join interprets multiple 
separators as a single separator and discards the leading separators. 

OPTIONS 
-an In addition to the normal outpu"7 produces a line for each unpairable line in file n, where n is 1 or 

2. 

-e s Replaces empty output fields by string s. 

-jn m Joins on the mth field of file n. If n is missing, uses the mth field in each file. 

-o list Each output line comprises the fields specified in list, each element of which has the form n .m, 
where n is a file number and m is a field number. 

-tc Uses character c as a separator (tab character). Every appearance of c in a line is significant. 

SEE ALSO 

BUGS 

sort(l), comm(l), awk(l) 

With default field separation, the collating sequence is that of sort -b; with -t, the sequence is that of a 
plain sort. 

The conventions of join, sort, comm, uniq, look and awk(l) are wildly incongruous. 
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NAME 
kill - terminate a process with extreme prejudice 

SYNOPSIS 
kill [ -signal ] processid ... 
kill -I 

DESCRIPTION 
Kill sends the TERM (terminate, 15) signal to the specified prOcesses. If a signal name or number pre
ceded by '-' is given as first argument, that signal is sent instead of terminate (see ligvec{2)). The signal 
names are listed by 'kill -I', and are as given in /usr/includelsignal.h, but 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 Kil..L 
(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. (Note that this works only with sh(l), 
not with csh(l).) Negative process numbers also have special meanings; see kill(2) for details. 

The killed processes must belong to the current user unless he or she is the super-user. 

The process number of an asynchronous process started with ' & ' is reported by the shell. Process numbers 
can also be found by using ps(l ). 

Kill is a built-in to csh(l). It allows job specifiers of the form"% ... " as arguments so process id's are not 
as often used as kill arguments. See csh(l) for details. 

SEE ALSO 
csh(l), ps(l), kill(2), sigvec(2) 

BUGS 
A replacement for ''kill O'' for csh( 1) users should be provided. . 
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NAME 
lat - indicate last logins of users and teletypes 

SYNOPSIS 
last [ option ] [ 1'ame •.. ] [ tty ... ] 

DESCRIPTION 

OPTION 

FILES 

Last reads from the wtmp file records all logins and logouts for information about a user, a teletype, or any 
group of users and teletypes. Arguments specify names of users a: teletypeS of interest Names of tele
types may be given fully or abbreviated. For example 'last O' is the same as 'last ttyO'. If multiple argu
ments 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 prints the sessions of the specified users and teletypes, most recent first, indicating the times at which 
the session began, the duration of the session, and the teletype which the session took place on. Last also 
indicates if the session is still continuing or was cut short by a reboot. 

The pseudo-user reboot logs in at reboots of the system, thus 

!tit reboot 

will give an indication of mean time between reboot. 

Last with 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 wtmp. If interrupted with a quit sig
nal (generated by a control-\), last indicates how far the search has progressed and continues the search. 

-N Limits the report to N lines. 

/usr/aclm/wtmp login data base 
/usr/aclm/shutdownlog record of shutdowns and reasons for wtmp 

SEE ALSO 
lastcomm(l) wtmp(5), ac(8), 
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NAME 
lastcomm - show last commands executed in reverse order 

SYNOPSIS 
lastcomm [ cowunand name ] ... [ user name ] ... [ terminal name ] ... 

DESCRIPTION 

LASTCOMM ( 1 ) 

Lastcomm gives infonnation on previously executed commands. With no arguments, lastcomm prints 
information about all the commands recorded durh1g the current accounting file's lifetime. If called with 
arguments, lastcomm prints only accounting entries with a matching command name, user name, or tenni
nal name. For example, 

lastcomm a.out root ttydO 
would produce a listing of all the executions of commands named a.out by user root on the terminal ttydO. 

For each process entry, lastcomm prints the following: 
• the name of the user who ran the process. 
• fiags, as accumulated by the accounting facilities in the system. 
• the command name under which the process was called 
• the amount of cpu time used by the process (in seconds). 
• the time the process exited 

The flags are encoded as follows: 

D indicates the command terminated with the generation of a core file 

F indicates the command ran after a fork, but without a following exec 

S indicates the command was executed by the super-user 

X indicates the command was terminated with a signal. 

FILES 
/usr/adrn/acct 

SEE ALSO 
last(l), sigvec(2}, core(5) acct(8), 
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NAME 
Id - link editor 

SYNOPSIS 
Id [ options ] files 

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 begin
ning 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 refer
ences 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 under
stood to be a dictionary for the library as produced by ranlib(l); the dictionary is searched iteratively to 
satisfy as many references 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. 

OPTIONS 
Except for -1, options should appear before the filenames. 

-A 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 Forces definition of common storage even if the -r flag is present. 

-Dhex Takes the next argument as a hexadecimal number and pad the data segment with zero bytes to the 
indicated length. 

-e p Takes p to be the entry point of the loaded program; location 0 is the default. 

-lstr This option is an abbreviation for the library name libstr.a, where str is a string. Ld searches for 
libraries first in any directories specified with -L options, then in the standard directories '/lib', 
'/usr/lib', and '/usr/local/lib'. A library is searched when its name is encountered, so the place
ment of a -I is significant. -Ldir Adds dir to the list of directories in which Id searches for 
libraries. Ld searches the directories specified with-L before it searches the standard directories. 

-M Produces a primitive load map, listing the names of the files which will be loaded. 

-n Arranges (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. 

-N Does not make the text portion read only or sharable. (Uses "magic number" 0407.) 

-oname 
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Uses the name argument after -o as the name of the Id output file, instead of a.out. 

-r Generates relocation bits in the output file so that the file can be the subject of another Id run. 
This flag also prevents final definitions from being given to common symbols, and suppresses the 
'undefined symbol' diagnostics. 

-s "Strips" the output, that is, removes the symbol table and relocation bits to save space (but impair 
the usefulness of the debuggers). You can also remove this information with strip(l). 

-S "Strips" the output by removing all symbols except locals and globals. 

-t Print the name of each file as it is processed. (Trace.) 

-T hex Uses hex to set the text segment origin. The default origin is 0. 

-u Takes the following argument as a symbol and enter it as undefined in the symbol table. This is 
useful for loading 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. 

-x Tells Id not to preserve local (non-.globl) symbols in the output symbol table; only enter external 
symbols. This option saves some space in the output file. 

-X Saves local symbols except for those whose names begin with 'L'. Cc(l) uses this option to dis
card internally-generated labels while retaining symbols local to routines. 

-ysym Indicates each file in which sym appears, its type and. whether the file defines or references it. 
Many such options may be given to trace many symbOls. (It is usually necessary to begin sym 
with an '_', as external C, FORTRAN and Pascal variables begin with undersea-es.) 

-z Arranges for the process to be loaded on demand from the resulting executable file (413 format) 
rather than preloaded. This is the default. Results in a 1024 byte header on the output file fol
lowed by a text and data segment each of which have size a multiple of 1024 bytes (being padded 
out with nulls in the file if necessary). With this fonnat the first few BSS segment symbols may 
actually appear (from the output of size(l)) to live in the data segment; this to avoid wasting the 
space resulting from data segment size roundup. 

/lib/lib• .a 
/usr/lib/lib• .a 
/usr/local/lib/lib• .a 
a.out 

libraries 
more libraries 
still more libraries 
output file 

SEE ALSO 

BUGS 

ar(l), as(l), cc(l), ranlib(l) 

There is no way to force data to be page aligned. Let pads images which are to be demand loaded from the 
file system to the next page boundary to avoid a bug in the system. 
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NAME 
learn - computer aided instruction about UNIX 

SYNOPSIS 
learn [ - directory ] [ subject [ lesson ] ] 

DESCRIPTION 
Learn gives computer aided instruction courses and practice in the use of UNIX, the C Shell, and the 
Berkeley text editors. To get started simply type learn. H you had used learn before and left your last ses
sion without completing a subject, the program will use infonnation in $HOMFJ .learnrc to start you up in 
the same place you left off. Your first time through, learn will uk questions to find out what you want to 
do. Some questions may be bypused by naming a subject, and more yet by naming a lesson. You may 
enter the lesson as a number that learn gave you in a previous session. H you do not know the lesson 
number, you may enter the lesson as a word, and learn will look for the first lesson containing it. H the les
son is '-',learn prompts for each lesson; this is useful for debugging. 

The subject~ currently covered are files, editor, vi, morefiles, macros, eqn, and C. 

COMMANDS 
There are a few special commands. 

again Re-displays the text of the lesson. 

again lesson Lets you review lesson. 

bye Terminates a learn session. 

hint Prints the last part of the lesson script used to evaluate a response. Learn cannot tell you in 
English the answers it expects, but hint can provide you with a few clues. 

hint m Prints the whole lesson script This command is useful for debugging lessons. 

where tells you the state of your progress. 

where m Tells you more about your progress. 

OPTIONS 

FILES 

-directory Lets you exercise a script in a nonstandard place. 

/usr/lib/learn 
/usr/tmp/pl• 

subtree for all dependent directories and files 
playpen directories: temporary directories created 
by learn in which users can practice 
use of the system 

$HOME/ .learnrc 

SE~ ALSO 

startup infonnation 

BUGS 

csh(l), ex(l) 
B. W. Kernighan and M. E. Lesk, LEARN - Computer-Aided Instruction on UNIX 

The main strength of learn, that it asks the student to use the real UNIX, also makes possible baffling mis
takes. 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. Occuionally a lesson script does not recognize all the different correct responses, in which 
cue the 'hint' command may be useful. Such lessons may be skipped with the 'skip' command, but it 
takes some sophistication to recognize the situation. 

To find a lesson given u a word, learn does a simple fgrep(l) through the lessons. It is unclear whether 
this sort of subject indexing is better than none. 
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Spawning a new shell is required for each of many user and internal functions. 

The vi lessons are provided separately from the others. To use them see your system administrator. 
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NAME 
leave - remind you when you have to leave 

SYNOPSIS 
leave [ [+] hhmm] 

DESCRIPTION 
Leave is an online alarm clock that reminds you to leave at the specified time. When the time arrives for 
the alarm to go off, Leave prints messages on your screen warning you not to be late. The messages 
appear S minutes before the alarm time, 1 minute before the alarm time, at the alarm time, and each minute 
thereafter. When you log off, leave exits just before it would have printed the next message. 

You specify the time of day in the fonn hhmm, where hh is hours (on a 12 or 24 hour clock) and mm is 
minutes. Leave converts all times to a 12 hour clock and assumes that the specified time is in the next 12 
hours. 

If the time is preceeded by '+', the alarm will go off in hours and minutes from the current time. 

If no argument is given, leave prompts with "When do you have to leave?". A reply of newline causes 
leave to exit; otherwise, leave interprets the reply as a time. You can include this fonn of leave in your 
.login or .profile. 

Leave ignores interrupts, quits, and terminates. To deactivate leave, log out or use kill -9, giving its pro
cess id. 

SEE ALSO 
calendar( 1) 
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NAME 
lex - generator of lexical analysis programs 

SYNOPSIS 
lex [options] [file] ... 

DESCRIPTION 

LEX( 1) 

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. 

Lex generates a C source program, lex.yy .c, to be compiled thus: 

cc lex.yy .c -U 

This program, when run, copies unrecognized portions of the input to the output and executes the associ
ated C action fCX' each regular expression that is recognized. 

OPTIONS 
-f "Faster" compilation: don't bother to pack the resulting tables; limited to small programs. 

-n Opposite of -v; -n is default. 

-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. 

EXAMPLE 
The command 

lex lexcommands 

would draw lex instructions from the file lexcommands, and place the output in lex.yy.c 

Below is an example of a lex program that would be put into a lex command file. 

%% 
[A-Z] putchar(yytext[O]+'a'-' A'); 
[ ]+$ ; 
[ ]+ putchar(' '); 

This program converts upper case to lower, removes blanks at the end of lines, and replaces multiple 
blanks by single blanks. 

SEE ALSO 
sed( 1 ), yacc(l) 
M. E. Lesk and E. Schmidt, LEX - Lexical Analyzer Generator 
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NAME 
lint - a C program verifier 

SYNOPSIS 
lint [ options ] file ... 

DESCRIPTION 
Lint tries to detect features of the C program files which are likely to be bugs, non-portable, or wasteful. It 
also checks the type usage of the program more strictly than the compilers. Among the things lint 
currently finds are unreachable statements, loops not entered at the top, automatic variables declared and 
not used, and logical expressions whose value is constant MCX"COver, lint checks the usage of functions to 

find functions that return values in some places and not in others, functions called with varying numbers of 
arguments, and functions whose values are not used. 

By default, lint assumes that all the files are to be loaded together. Lint checks them for mutual compatibil
ity. Function definitions for certain libraries are available to lint. These Ubraries are referred to by a con
ventional name, such as '-Im', in the style of kl(l). Arguments ending in .In are also treated as library 
files. To create lint libraries, use the -C option: 

lint -Cf oo files ••• 

where files are the C sources of library foo. The result is a file llib-lfoo.ln in the correct library format suit
able for linting programs using/ oo. 

OPTIONS 
You can use any number of the following options with lint(l ). The -D, -U, and-I options of cc(l) are also 
recognized as separate arguments. 

a Reports assignments of long values to int variables. 

b Reports break statements that cannot be reached. (This is not the default because, unfortunately, 
most lex and many yacc outputs produce dozens of such comments.) 

c Complains about casts which have questionable portability. 

b Applies a number of heuristic tests to attempt to intuit bugs, improve style, and reduce waste. 

n Does not check compatibility against the standard library. 

p Attempts to check portability to the IBM and GCOS dialects of C. 

u Does not complain about functions and variables used and not defined, or defined and not used 
(this is suitable for running lint on a subset of files out of a larger program). 

v Suppresses complaints about unused arguments in functions. 

x Reports variables referred to by extern declarations, but never used. 

z Do not complain about structures that are never defined (e.g. using a structure pointer without 
knowing its contents.). 

Exit(2) and other functions which do not return are not understood; this causes various lies. 

Certain conventional comments in the C source will change the behavior of lint: 

/•N01REACHED•/ 
at appropriate points stops comments about unreachable code. 

/•V ARARGSn•/ 
suppresses the usual checking for variable numbers of arguments in the following function 
declaration. The data types of the first n arguments are checked; a missing n is taken to be 0. 

/•NOS1RICT•/ 
shuts off strict type checking in the next expression. 

/•ARGSUSED•/ 
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FILES 

turns on the -v option for the next function. 

/•LIN1LIBRARY•/ 
at the beginning of a file shuts off complaints about unused functions in this file. 

/usr/lib/lint/lint[12] programs 
/usr/lib/lint/llib-lc.ln declarations for standard functions 
/usr/lib/lint/llib-lc human readable version of above 
/usr/lib/lint/llib-port.ln declarations for portable functions 
/usr/lib/lint/llib-port human readable ... 
llib-1• .In library created with -C 

SEE ALSO 

BUGS 

cc(l) 
S. C. Johnson, Lint, a C Program C~c/cer 

There are some things you just can't get lint to shut up about 

l•NOSTRICT•! is not implemented in the current version (alas). 
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NAME 
lisp - lisp inteipreter 

SYNOPSIS 
lisp 

DESCRIPTION 

FILES 

Li~p is a lisp interpreter for a dialect which closely resembles MIT's MACUSP. This lisp, known as 
FRANz LISP, features an 110 facility which allows the user to change the input and output syntax, add 
macro characters, and maintain compatibility with upper-case only lisp systems; infinite precision integer 
arithmetic, and an error facility which allows the user to trap system errors in many different ways. Inter
preted functions may be mixed with code compiled by liszt(l) and both may be debugged using the 
''Joseph Lister'' trace package. A lisp containing compiled and interpreted code may be dumped into a 
file for later use. 

There are too many functions to list here. Please refer to the manuals listed below. 

/usr/lib/lisp/trace.l 
/usr/lib/lisp/toplevel.l 

Joseph Lister trace package 
top level read-eval-print loop 

SEE ALSO 

BUGS 

liszt( 1 ), lxref ( 1) 
'FRANz LISP Manual, Version l' by John K. Foderaro 
MACLISP Manual 

The error system is in a state of flux. Also, not all error messages are as informative as they could be. 
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NAME 
liut - compile a Franz Lisp program 

SYNOPSIS 
liszt [options] [filename] 

DESCRIPTION 
Liszt compiles the F'RANZ LISP code in the specified file and writes the output to an object file. The LISP 
file's filename must end in' .l'. Liszt gives the object file the same name as the LISP file, with the' .I' suffix 
changed to '.o'. 

If you do not specify a source file, the compiler runs interactively. In this case, you will talk to lisp( 1) top
level command interpreter. You can compile a file by using the function liszt (an nlambda) with the same 
arguments as you use on the command line. For example to compile 'foo', a MACUSP file, you would use: 

(liszt-m foo) 

Note that liszt supplies the ''.I'' extension for you. 

OPTIONS 

FILES 

-C Puts comments in the assembler output of the compiler. Useful for debugging the compiler. 

-e form Evaluates the given form before compilation begins. 

-m Compiles a MACLISP file, by changing the readtable to conform to MACUSP syntax and including a 
macro-defined compatibility package. 

-o objfile 
Puts 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 frequencr to be determined (see prof(l).) 

-q Prints only warning and error messages. Compilation statistics and notes on correct but unusual 
constructs will not be printed. 

-Q Prints compilation statistics and warn of strange constructs. This is the default 

-r Places bootstrap code at the beginning of the object file. When the object file is executed, the 
bootstrap code will invokke a lisp system and fasl in the object file. 

-S Compiles the named program and leave the assembler-language output on the corresponding file 
suffixed '.s'. This also prevents the assembler language file from being assembled. 

-T Sen& the assembler output to standard output. 

-u Compiles a UCI-lispfile, by changing the readtable to conform to UCI-Lisp syntax and including a 
macro-defined compatibility package. 

-w Suppresses warning diagnostics. 

-x Creates a lisp cross reference file with the same name as the source file but with '.x' appended. 
The program lxref(l) reads this file and creates a human readable cross reference listing. 

/usr/lib/lisp/machacks.l 
/usr/lib/lisplsyscall.l 
/usr/lib/lisplucifnc.I 

MACUSP compatibility package 
macro definitions of Unix system calls 
UCI Lisp compatibility package 

SEE ALSO 
&p{l), lxref(l) 
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NAME 
In - make links 

SYNOPSIS 
In [ option ] sourcename [ targetname ] 
In [ -s ] sourceno.mel sourcename2 [ sourcename3 ... ] targetdirectory 

DESCRIPTION 

OPTION 

A link is a directory entry referring to a file; the same file (together with its size, all its protection informa
tion, etc.) may have several links to it. There are two kinds of links: hard links and symbolic links. 

By default In makes hard links. A hard link to a file is indistinguishable from the original directory entry; 
any changes to a file are effective independent of the name used to reference the file. Hard links may not 
span file systems and may not refer to directories. 

The -s option causes In to create symbolic links. A symbolic link contains the name of the file to which it 
is linked. The referenced file is used when an open(2) operation is performed on the link. A stat(2) on a 
symbolic link returns the linked-to file. You can obtain information about the link with an lstat(2), and you 
can use the readlink(2) call to read the contents of a symbolic link. Symbolic links may span file systems 
and may refer to directories. 

Given one or two arguments, In creates a link to an existing file sourcename. If targetname is given, the 
link has that name; targetname 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 to the last component of sour
cename. 

Given more than two arguments, In makes links in targetdirectory to all the named source files. The links 
made will have the same name as the files being linked to. 

-s Causes In to create symbolic links. The DESCRIPTION section above discusses symbolic links in 
detail. 

SEE ALSO 
rm(l), cp(l), mv(l), link(2), readlink(2), stat(2), symlink(2) 
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NAME 
lock - reserve a terminal 

SYNOPSIS 
lock [ -number ] 

DESCRIPTION 

UNIX Programmer's Manual LOCK(l) 

Lock requests a password from. the user, reads it again for verification, then locks the terminal until the 
user enters the password. There are three other conditions under which lock will release a terminal: 

•Lock accepts the root password for root as an alternative to the one given by the user. 
•Lock will timeout after some interval of time (15 minutes, by default). 
•A user will the appropriate permission can kill lock's process. 

Normally, lock will time out after 15 minutes. 

OPTIONS 
-number Sets the time limit for lock to number minutes, instead of the default 15. 
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NAME 
logger - make entries in the system log 

SYNOPSIS 
logger [ options ] [ message ] 

DESCRIPTION 
Logger provides a program interface to the syslog(3) system log module. 

LOGGER(l) 

Logger takes the message you typed on the command line and logs it immediately in the system log. If 
you want to log a file instead of a command line message, use the -I option to tell logger which file to read. 
Logger then logs each line of the file in the system log. If you do not specify a message or a file to log 
from, logger reads from the standard input. 

OPTIONS 
-r file Logs the specified file. 

-i Logs the process id of the logger process with each line. 

-ppri Enters the message with the specified priority. The priority may be specified numerically or 
as a "facility.level" pair. For example, "-p local3.info" logs the message(s) as 
ilformational level in the local3 facility. The default is "user.notice." 

-t tag Marks every line in the log with the specified tag. 

EXAMPLES 
logger System rebooted 

logger -p localO.notice -t HOSTIDM -f /dev/idrnc 

SEE ALSO 
syslog(3), syslogd(8) 
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NAME 
login - sign on 

SYNOPSIS 
login [ username ] 

DESCRIPTION 
The login command is used when a user initially signs on, or it may be used at any time to change from one 
user to another. The latter case is described here. See "Getting Started" in "Introduction" of the UNIX 
User's Reference Man.ual for information on how to dial up initially. 

If login is invoked without an argument, it prompts for a user name, and if appropriate, a password. If pos
sible, echoing is turned off during the entry of the password, so that it will not appear on the written record 
of the session. 

After a successful login, accounting files are updated. The user is informed of the existence of mail and the 
message of the day is printed. In addition, the time the user last logged in is printed, unless there is a 
., '.hushlogin'' file in his or her home directory. (This is primarily for the benefit of uucp, etc.) 

Login initializes the user and group IDs and the working directory, then executes a command interpreter 
(usually sh(l)) according to specifications found in a password file. Argument 0 of the command inter
preter is -sh; or more generally, the name of the command interpreter preceded by a leading dash(-). 

Login also initializes the environment (environ(7)), specifying home directory, command interpreter, ter
minal type (if available) and user name. 

OPTIONS 

FILES 

-d Used to indicate desktop logins on graphics workstations. If-dis specified, login will start up a 
desktop manager instead of the user's login shell. Login searches for a desktop manager in the 
file .dm in the user's home directory; if that does not exist or is not executable, it tries /usr/lib/ dm. 
Finally, if /usr/lib/dm does not exist or is not executable, /bin/dm ( dm(l) ) is used as the desktop 
manager. This scheme allows individual users to provide their own desktop managers (in .dm) or 
a means to provide a system wide desktop manager (in /usr/lib/dm). 

-r Used by the remote login daemon, rlogind(8C), to force login to enter into an initial connection 
protocol. 

If the file /etc/nologin exists, login disables any further logins, displays any message it contains, and exits. 
This is used by shutdown(8) to stop users from logging in when the system is about to go down. 

Login is recognized by sh(l) and csh(l) and is executed directly (without forking). 

/etc/utmp accounting 
/usr/adm/wtmp accounting 
/usr/spoollmail/• mail 
/etc/motd message-of-the-day 
/etc/passwd password file 
/etc/nologin stops logins 
.hushlogin makes login quieter 
/etc/securetty lists ttys that root may log in on 

SEE ALSO 
init(8), getty(8), dm(l), mail(l), passwd(l), paawd(5), environ(7), shutdown(8) 

DIAGNOSTICS 
''Login incorrect,'' if the name or the password is invalid. 
''No shell,'' ''Cannot open password file,'' ''No directory'': consult a system expert. 
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NAME 
look - find lines in a sorted list 

SYNOPSIS 
look [ options ] string [file ] 

DESCRIPTION 

UNIX Programmer's Manual 

Look consults a sorted file and prints all lines that begin with string. It uses binary search. 

If you do not specify afile, look uses /usr/dict/words with the collating sequence-elf. 

OPTIONS 
The options d and t affect comparisons as in sort(l): 

LOOK(l) 

-d Searches in 'dictionary' order: only letters, digits, tabs and blanks participate in comparisons. 

-f Folds the letters. Upper case letters compare equal to lower case. 

FILES 
/usr/dict/words 

SEE ALSO 
sort(l ), grep( 1) 
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NAME 
indxbib, lookbib - build inverted index for a bibliography, find references in a bibliography 

SYNOPSIS 
indxbib database ... 
lookbib [ -n ] database 

DESCRIPTION 

FILES 

lndxbib makes an inverted index to the named databases or files for use by lookbib(l) and refer(l). 
These files contain bibliographic references (or other kinm of information) separated by blank lines. 

A bibliographic reference is a set of lines, constituting fields of bibliographic information. Each field starts 
on a line begimring with a ''%' ', followed by a key-letter, then a blank, and finally the contents of the field, 
which may continue until the next line starting with ''%' '. 

lndxbib is a shell script that calls /usr/lib/refer/mkey and /usr/lib/refer/inv. The first program, mkey, trun
cates words to 6 characters, and maps upper case to lower case. It also discanls words shorter than 3 char
acters, words among the 100 most common English words, and numbers (dates)< 1900 or> 2000. These 
parameters can be changed; see page 4 of the Refer document by Mike Lesk. The second program, inv, 
creates an entty file (.ia), a posting file (.ib), and a tag file (.ic), all in the wo.rking directory. 

Lookbib uses an inverted index made by indxbib to find sets of bibliographic references. It reads key
words typed after the''>'' prompt on the terminal, and retrieves records containing all these keywords. If 
nothing matches, nothing is returned except another ''>'' prompt 

Lookbib asks if you need instructions. If you reply "y," lookbib prints some brief information about 
using look bib. The '' -n'' flag turns off the prompt for instructions. 

It is possible to search multiple databases, as long as they have a common index made by indxbib. In that 
case, only the first argument given to indxbib is specified to lookbib. 

If lookbib does not find the index files (the .i[abc] files), it looks for a reference file with the same name as 
the argument, without the suffixes. It creates a file with a' .ig' suffix, suitable for use with fgrep. It then 
uses this fgrep file to find references. This method is simpler to use, but the .ig file is slower to use than the 
.i[abc] files, and does not allow the use of multiple reference files. 

x.ia, x.ib, x.ic, where xis the first argument, or if these are not present, then x.ig, x 

SEE ALSO 

BUGS 

rerer(l), addbib(l), sortbib(l), rof'fbib(l), lookbib(l) 

Probably all dates should be indexed, since many disciplines refer to literature written in the 1800s or ear
lier. 
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NAME 
lorder - find ordering relation for an object library 

SYNOPSIS 
lorder file ... 

DESCRIPTION 
Lorder reads one or more object or library archive files and produces a list of pairs of object filenames. 
The first file of the pair refers to external identifiers defined in the second. You can process the output with 
tsort(l) to find an ordering of a library suitable for one-pass access by ld(l). (See ar(l) for information on 
library archive files.) 

The need for lorder may be vitiated by use of ranlib(l), which converts an ordered archive into a ran
domly accessed library. 

EXAMPLE 
This brash one-liner intends to build a new library from existing '.o' files. 

ar er library .. lorder • .o I 
FILES 

•syinref, •sytndef 
nm(l), sed(l), sort(l), join(l) 

SEE ALSO 
tsort(l), ld(l), ar(l), ranlib(l) 

BUGS 
The names of object files, in and out of libraries, must end with '.o'. Otherwise, nonsense results. 
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NAME 
lpq - spool queue examination program 

SYNOPSIS 
lpq [options] [job# ... ] [user ... ] 

DESCRIPTION 
Lpq examines the spooling area used by lpd(8) for printing files on the line printer and reports the status of 
the specified jobs or all jobs associated with a user. 

For each job submitted (each invocation of lpr(l)), lpq reports the user's name, current rank in the queue, 
the names of files comprising the job, the job identifier (a number which may be supplied to lprm(l) for 
removing a specific job), and the total size in bytes. Job ordering is dependent on the algorithm used to 
scan the spooling directory and is supposed to be FIFO (First In First Out). If you or another user uses 
lpr(l) as a sink in a pipeline, lpq may not be able to discover the filenames in the queue. In this case, lpq 
labels the file as ''(standard input)". 

Without any arguments, lpq reports on any jobs currently in the queue. 

H lpq warns that there is no daemon present (i.e. due to some malfunction), you can use the lpc(8) com
mand to restart the printer daemon. 

OPTIONS 

FILES 

+ Displays the spool queue until it empties. 

+n Displays the spool queue until it empties, but sleeps n seconds in between scans of the queue. 

-I Prints information about each of the files comprising the job. Normally, only as much information 
as will fit on one line is displayed. 

-Pprinter 
Specifies a particular printer. Without this option, lpq checks the default line printer or the value 
of the PRIN1ER variable in the environment. 

All other arguments supplied are interpreted as user names or job numbers to filter out only those jobs of 
interest. 

/etc/termcap 
/etc/printcap 
/usr/spool/ * 
/usr/spool/ •/cf• 
/usr/spool/•/lock 

for manipulating the screen for repeated display 
to detennine printer characteristics 
the spooling directory, as detennined from printcap 
control files specifying jobs 
the lock file to obtain the currently active job 

SEE ALSO 
lpr(l), lprm(l), lpc(8), lpd(8) 

BUGS 
Due to the dynamic nature of the information in the spooling directory lpq may report unreliably. 

Output formatting is sensitive to the line length of the terminal. Sometimes this results in widely spaced 
columns. 

DIAGNOSTICS 
Unable to open various files. 
Thelockfilebeingmalformed. 
Garbage files when there is no daemon active, but files in the spooling directory. 
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NAME 
lpr - off line print 

SYNOPSIS 
lpr [options] [filename ... ] , 

DESCRIPTION 
Lpr uses a spooling daemon to print the named files when facilities become available. If no names appear, 
the standard input is assumed. 

The single leuer options below are used to notify the line printer spooler that the files are not standard text 
files. The spooling daemon will use the appropriate filters to print·the data accordingly. 

OPTIONS 
-#num Prints out num copies of each file named. For example, 

lpr -#3 roo.c bar .c more.c 
would result in·3 copies of the file foo.c, followed by 3 copies of the file bar.c, etc. On the other 
hand, 

cat foo.c bar .c more.c I lpr -#3 
will give three copies of the concatenation of the files. 

-numfont 
Specifies a font to be mounted on font position i. Num is a font number from 1 to 4. The daemon 
will construct a .railmag file referencing /usr/lib/vfont/name.size. 

--c Assumes the files to contain data produced by cifplot(l). 

-C Takes the following argument as a job classification for use on the burst page. For example, 
lpr -C EECS roo.c 

causes the system name (the name returned by bostname(l)) to be replaced on the burst page by 
EECS, and the file foo.c to be printed. 

-d Assumes the files to contain data from tex(l) (DVI format from Stanford). 

-f Uses a filter which interprets the first character of each line as a standard FORTRAN carriage con-
trol character. 

-g Assumes the files to contain standard plot data as produced by the plot(3X) routines (see also 
plot(lG) for the filters used by the printer spooler). 

-b Suppresses the printing of the burst page. 

-i num Causes the output to be indented. If the next argument is numeric, it· is used as the number of 
blanks to be printed before each line; otherwise, 8 characters are printed. 

-Jjob Takes job as the job name to print on the burst page. Normally, the first file's name is used. 

-I Uses a filter which allows control characters to be printed and suppresses page breaks. 

-n ~sumes the files to contain data from ditrofl' (device independent troff). 

-p Uses pr(l) to format the files (equivalent to print). 

-Pprinter 
Forces output to a specific printer. Normally, the default printer is used (site dependent), or the 
value of the environment variable PRINTER is used. 

-r Removes the file upon completion of spooling or upon completion of printing (with the -s option). 

-m Sends mail when printing is finished. 

-s Uses symbolic links to copy files to the spool directory. This option uses symlink(2) to link data 
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files rather than trying to copy them so large files can be printed. This means the files should not 
be modified or removed until they have been printed. 
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FILES 

UNIX Programmer's Manual 

-t Assumes the files to contain data from trofr(l) (cat phototypesetter commands). 

-T title Takes the title for the title used by pr(l) instead of the filename. 

-v Assumes the files to contain a raster image for devices like the Benson Varian. 

-wnum Takes num to be the page width for pr. 

/etc/passwd 
/etc/printcap 
/usr/lib/lpd• 
/usr/spooV • 
/usr/spooV•/cf • 
/usr/spooV•/df• 
/usr/spooV•/tf• 

personal identification 
printer capabilities ~ base 
line printer daemons 
directories used for spooling 
daemon control files 
data files specified in "cf' files 
temporary copies of "cf' files 

LPR(l) 

SEE ALSO 
lpq(l), lprm(l), pr(l), symlink(2), printcap{5), lpc{8), lpd{8) 

DIAGNOSTICS 

BUGS 

If you try to spool too large a file, it will be truncated. Lpr will object to printing binary files. If a user 
other than root prints a file and spooling is disabled, lpr will print a message saying so and will not put jobs 
in the queue. If a connection to lpd on the local machine cannot be made, lpr will say that the daemon 
cannot be started. Diagnostics may be printed in the daemon's log file regarding missing spool files by lpd. 

Fonts for troff and tex reside on the host with the printer. It is currently not possible to use local font 
libraries. 
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NAME 
lprm - remove jobs from the line printer spooling queue 

SYNOPSIS 
lprm [ options ] [job# ] [ user( s) ] 

DESCRIPTION 
Lprm removes a job or jobs from a printer's spool queue. Since the spooling directory is protected from 
users, using lprm is normally the only method by which a user may remove a job. 

Without any arguments, Lprm. deletes the currently active job if it is owned by the user who invoked lprm. 

A user may dequeue an individual job by specifying its job number. This number may be obtained from the 
lpq( 1) program. For example: 

% lpq-1 

1st: ken 
(standard input) 

% lprm 13 

(job #013ucbarpa] 
lOObytes 

Lprm announces the names of any files it removes and is silent if there are no jobs in the queue that match 
the request list. 

Lprm kills off an active daemon, if necessary, before removing any spooling files. If a daemon is killed, 
lprm automatically starts a new one upon completion of file removals. 

OPTIONS 

FILES 

-Pprinter 

job# 

user(s) 

Causes lprm to remove all jobs that a user owns. If the super-user employs this ftag, the 
spool queue will be emptied entirely. The owner is determined by the user's login name and 
hostname on the machine where the lpr command was invoked. 

Specifies the queue associated with a specific printer (otherwise the default printer, or the 
value of the PRINTER variable in the environment is used). 

Dequeues an individual job by specifying its job number. 

Causes lprm to remove any jobs queued belonging to the specified user or users. Only the 
super-user can use this option of lprm. 

/etc/printcap printer characteristics file 
/usr/spool/ * spooling directories 
/usr/spool/•/lock lock file used to obtain the pid of the current 

daemon and the job number of the currently active job 

SEE ALSO 
lpr(l), lpq(l), lpd(8) 

DIAGNOSTICS 

BUGS 

''Permission denied" if the user tties to remove files other than his own. 

Since there are race conditions possible in the update of the lock file, the currently active job may be 
incorrectly identified. 
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NAME 
lptest - generate lineprinter ripple pattern 

SYNOPSIS 
lptest [ length [ count ] ] 

DESCRIPTION 
Lptest writes the traditional "ripple test" pattern on standard output. In 96 lines, this pattern will print all 
96 printable ASCII characters in each position. While originally created to test printers, it is quite useful 
for testing terminals, driving terminal ports for debugging purposes, or any other task where a quick supply 
of random data is needed. 

The length argument specifies the output line length if the the default length of 79 is inappropriate. 

The count argument specifies the number of output lines to be generated if the default count of 200 is inap
propriate. Note that if you specify count, you must also specify length. 
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NAME 
Is - list contents of directory 

SYNOPSIS 
Is [ options ] name ... 

DESCRIPTION 
For each directory argument, Is lists the contents of the directory;· fer each file argument, Is repeats its name 
and any other information requested. By default, the output is sorted alphabetically. When no argument is 
given, the current directory is listed. When several arguments are given, the arguments are first sorted 
appropriately, but file arguments are processed before directories and their contents. 

The group-execute permission character is given as s if the file has the set-group-id bit set; likewise the 
user-execute permission character is given as s if the file has the set-user-id bit set 

The last character of the mode (normally 'x' or'-') is t if the 1000 bit of the mode is on. See chmod(l) 
for the meaning of this mode. 

When the sizes of the files in a directory are listed, a total count of blocks, including indirect blocks is 
printed. 

The mode printed under the -I option contains 11 characters which are interpreted as follows: the first 
character is 

d if the entry is a directory; 
b if the entry is a block-type special file; 
c if the entry is a character-type special file; 
I if the entry is a symbolic link; 
s if the entry is a socket, or 
- if the entry is a plain file. 

The next 9 characters are interpreted as three sets of three bits each. The first set refers to owner permis
sions; the next refers to permissions to others in the same user-group; and the last to all others. Within each 
set the three characters indicate permission respectively to read, to write, or to execute the file as a pro
gram. For a directory, 'execute' permission is interpreted to mean permission to search the directory. The 
permissions are indicated as follows: 

r if the file is readable; 
w if the file is writable; 
x if the file is executable; 
- if the indicated permissio~ is not granted. 

OPTIONS 
-a Lists all entries. In the absence of this option, Is does not list entries whose names begin with a 

period(.). 

~ Uses time of file creation for sorting or printing. 

-C Forces multi-column output This is the default when output is to a tenninal. 

-cl If argument is a directory, lists only its name; often used with-I to get the status of a directory. 

-I Forces. each argument to be interpreted as a directory and lists the name found in each slot. This 
option turns off-I, -t,-s, and-r, and turns on-a. The. order.is the order in which entries appear 
in the directory. 

-F Marks directories with a trailing '/', sockets with a trailing '•', symbolic links with a trailing '@', 
and executable files with a trailing '•'. 

-g Includes the group ownership of the file in a long output. 

-i For each file, prints the i-number in the first column of the report. 
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-I Lists in long format, giving mode, number of links, owner, size in bytes, and time of last 
modification for each file. H the file is a special file, the size field will contain the major and 
minor device numbers. If the file is a symbolic link, the pathname of the linked-to file is printed 
preceded by''->''. 

-L H argument is a symbolic link, lists the file or directory the link references rather than the link 
itself. 

-q Forces printing of non-graphic characters in filenames as the character '?'. This is the default 
when output is to a terminal. 

-r Reverses the order of sort to get reverse alphabetic or oldest first as appropriate. 

-R Recursively lists subdirectories Is encounters. 

-s Gives size in kilobytes of each file. 

-t Sorts by time modified (latest first) instead of by name. 

-u Uses time of last access instead of last modification for sorting (with the -t option) and/or printing 
(with the -I option). 

-1 Forces one entry per line output format. This mode is the default when output is not to a terminal. 

/etc/passwd 
/etc/group 

to get user id's for 'ls-1'. 
to get group id's for 'ls-g'. 

Ls considers newline and tab to be printing characters in filenames. 

The output device is assumed to be 80 columns wide. 

The option setting based on whether the output is a teletype is undesirable as "ls -s" is much different 
than ''ls -s I lpr''. On the other hand, not doing this setting would make old shell scripts which used ls 
almost certain losers. 
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NAME 
lxref - lisp cross reference program 

SYNOPSIS 
lxret [ -n ] xref-file ... [ -a source-file ... J 

DESCRIPTION 
Lxref reads cross reference files written by the lisp compiler liszt and prints a cross reference listing on the 
standard output 

With its -x option, liszt creates a cross reference file during compilation. Cross reference files usually end 
in' .x'; consequently, Ixrer appends a' .x' to the filenames given if necessary. 

Lxref takes two options, which are described below. 

The first option to lxret is a decimal integer, n, which sets the ignorelevel. If a function is called more than 
ignore level times, the cross reference listing will just print the number of calls instead of listing each one of 
them. The default for ignorelevel is SO. 

The second option follows the xref-files (cross reference files written by lisp) on the command line. The -a 
sourcefile option causes lxref to put limited cross reference information in the sources named. Lxrer scans 
the source and when it comes across a definition of a function (that is, a line beginning with '(def), it pre
cedes that line with a list of the functions that call this function, written as a comment preceded by '; .. '. 
All existing lines beginning with'; .. ' will be removed from the file. A line beginning with';.-' in a source 
file disables this annotation process from this point on until a ';.+' is seen (however, lxref will continue to 
delete lines beginning with '; .. ' ). After it has completed the annotation, lxref changes the name of the ori
ginal file from 'Joo.I' to '#foo.l'. Lxretnames the new file with annotation 'Joo.I'. 

SEE ALSO 
lisp(l), liszt(l) 
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NAME 
m4 - macro processor 

SYNOPSIS 
m4 [files] 

DESCRIPTION 
M4 is a macro processor intended as a front end for Ratfor, C, and other languages. It processes each of 
the argument files in order. H there are no arguments, or if an argument is '-', m4 reads the standard input. 
The processed text is written on the standard output. 

Macro calls have the fonn 

narne(arg1,arg2, ••• ,argn) 
The '(' must immediately follow the name of the macro. Ha defined macro name is not followed by a '(', 
rn4 considers it to have no arguments. M4 ignores leading unquoted blanks, tabs, and newlines while col
lecting arguments. Potential macro names consist of alphabetic letters, digits, and underscore '_', where 
the first character is not a digit 

Left and right single quotes('') are used to quote strings. The value of a quoted string is the string stripped 
of the quotes. 

When m4 recognizes a macro name, it collects the macro's arguments by searching for a matching right 
parenthesis. Macro evaluation proceeds normally during the collection of the arguments. Any com.mas or 
right parentheses which happen to turn up within the value of a nested call are as effective as those in the 
original input text After argument collection, m4 pushes the value of the macro back onto the input 
stream, then rescans the value. 

M4Macros 

M4 makes available the following built-in macros. The macros may be redefined; once redefined, how
ever, the macros lose their original meanings. Their values are null unless otheiwise stated. 

cbangequote 
Change quote characters to the first and second arguments. Cbangequote without arguments 
restores the original values (i.e., ' '). 

define Installs the second argument as the value of the macro whose name is the first argument. Each 
occurrence of $n in the replacement text, where n is a digit, is replaced by the n-th argument. 
Argument 0 is the name of the macro. Missing arguments are replaced by the null string. 

divert Changes the current output stream to its (digit-string) argument M4 maintains 10 output 
streams, numbered 0-9. The final output is the concatenation of the streams in numerical 
order; initially stream 0 is the current stream. Output diverted to a stream other than 0 through 
9 is discarded. 

divnum Returns the value of the current output stream. 

dnl Reads and discards characters up to and including the next newline. 

dumpdef Prints current names and definitions, for the named items, or for all if no arguments are given. 

errprint Prints its argument on the diagnostic output file. 

eval Evaluates its argument as an arithmetic expression, using 32-bit arithmetic. Operators include 
+, -, •,I,%," (exponentiation); relationals; parentheses. 

if def Sets the value to the second argument if the first argument is defined; otherwise, m4 sets the 
value to the third argument. H there is no third argument, the value is null. The word uni.xis 
predefined on UNIX versions of m4. · 

if else Takes three or more arguments. If the first argument is the same string as the second, then the 
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value is the third argument. If not, and if there are more than four arguments, the process is 
repeated with arguments 4, 5, 6 and 7. Otherwise, the value is either the fourth string, or, if it 
is not present, null. 

include Returns the contents of the file named in the argument 

Iner 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. 

index Returns the position in its first argument where the second argument begins (zero origin), or-1 
if the second argument does not occur. 

len Returns the number of characters in its argument. 

maketemp Fills in a string of XXXXX in its argument with the current process id. 

sinclude Is identical to include. except that it says nothing if the file is inaccessible. 

substr Returns a substring of its first argument The second argument is a zero origin number select
ing 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. 

syscmd Executes the UNIX command given in the first argument. No value is returned. 

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. 

undefine Removes the definition of the macro named in its argument. 

undivert Causes immediate output of text from diversions named as arguments. Without an argument, 
causes output of text from all diversions. You can undivert the text into another diversion. 
Undiverting discards the diverted text 

SEE ALSO 
B. W. Kernighan and D. M. Ritchie, The M4 Macro Processor 
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NAME 
mail - send and receive mail 

SYNOPSIS 
mail [ options ] [ -s subject ] [ user ... ] 
mail [ options ] -r [ name ] 
mail [ options ] -u user 

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 people, mail can be invoked with arguments which are 
the names of people to whom the mail will be sent You are then expected to type in your message, fol
lowed by an EOT (conttol-D) at the beginning of a line. A subject may be specified on the command line 
by using the -s flag. (Only the first argument after the -s flag is used as a subject; be careful to quote sub
jects containing spaces.) The section below, labeled Replying to or originating mail, describes some 
features of mail 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 prints 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 back
wards and forwards, and simple numbers. 

Disposing 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 giving the exit (x) command. 
Deleted messages will, however, usually disappear never to be seen again. 

Specifying messages. Commands such as print and delete can be given a list of message numbers as argu
ments to apply to a number of messages at once. Thus "delete 1 2" deletes messages 1 and 2, while 
"delete 1~5" deletes messages 1 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 messages. 

Replying to or originating mail. You can use the reply command to set up a response to a message, send
ing it back to the person who it was from. Text you then type in, up to an end-of-file, defines the contents 
of the message. While you are composing a message, mail treats lines beginning with the character ,_, 
specially. For instance, typing "-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 are given in the summary below.) 

Ending a moil processing session. You can end a moil session with the quit ( q) command. Messages 
which have been examined go to your mbox file unless they have been deleted in which case they are dis
carded. Unexamined messages go back to the post office. The -f option causes mail to read in the con
tents of your mbox (or the specified file) for processing; when you quit, mail writes undeleted messages 
back to this file. The -u flag is a short way of doing "mail -r /usr/spool/mail/user". 

Personal and systemwid£ distribution 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 jkf mark kridle@ucbcory 

in the file .mailrc in your home directory. The current list of such aliases can be displayed with the alias 
(a) command in mail. System wide distribution lists can be created by editing /usr/lib/aliases, see 
aliases(5) and sendmail(8); these are kept in a different syntax. In mail you send, personal aliases will be 

May9, 1986 INTEGRATED SOLUTIONS 4.3 BSD 1 



MAIL(l) UNIX Programm~'s Manual MAIL( 1) 

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 sendmail. 

Network mail (ARPA. UUCP. Berknet) See mailaddr(7) for a description of network addresses. 

Mail has a number of options which can be set in the .moilrc file to alter its behavior; thus "set askcc" 
enables the "askcc" feature. (These options are summarized below.) 

OPTIONS 
-i Causes tty interrupt signals to be ignored. This option is useful when using mail on noisy phone 

lines. 

-n Inhibits the reading of /usrfilb/Mail.rc. 

-v Puts mail into verbose mode. Mail will display on the users terminal the details of delivery. 

COMMANDS 
(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 
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 applica-
ble messages" and aborts the command. · 

? 

Print 

Reply 

Type 

alias 

alternates 

chdir 

copy 

delete 

dp 

edit 

exit 
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Goes to the previous message and prints it out. If given a numeric argument n, goes to the 
n -th previous message and prints it. 

Prints a brief summary of commands. 

Executes the UNIX shell command which follows. 

(P) Like print but also prints out ignored header fields. See also print , ignore and retain. 

(R) Reply to originator. Does not reply to other recipients of the original message. 

(T) Identical to the Print command. 

(a) With no arguments, prints out all currently-defined aliases. With one argument, prints 
out that alias. With more than one argument, creates an new or changes an on old alias. 

(alt) The alternates command is useful if you have accounts on several machines. It can be 
used to inform mail that the listed addresses are really you. When you reply to messages, 
mail will not send a copy of the message to any of the addresses listed on the alternates list. 
If the alternates command is given with no argument, the current set of alternate names is 
displayed. 

(c) Changes the user's worldng directory to that specified, if given. If no directory is given, 
then changes to the user's login directory. 

(co) The copy command does the same thing that save does, except that it does not matk the 
messages it is used on for deletion when you quit . 

(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 mes
sage, 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 

INTEGRATED SOLUTIONS 4.3 BSD 2 



MAIL(l) 

file 

folders 

folder 

from 

headers 

help 

bold 

ignore 

mail 

mbox 

next 

preserve 

print 

quit 

reply 

respond 

retain 

save 

May 9, 1986 

UNIX Programmer's Manual 

mailbox, his mbox file, or his edit file in -f. 

(fi) The same as folder. 

List the names of the folders in your folder directory. 

MAIL(l) 

(fo) The folder command switches to a new mail file or folder. With no arguments, it tells 
you which file you are currently reading. If you give it an argument, it will write out 
changes (such as deletions) you have made in the current file and read in the new file. Some 
special conventions are recognized for the name.# means the previous file, % means your 
system mailbox, %user means user's system mailbox, & means your ·1mbox file, and 
+folder means a file in your folder directory. 

(f) Takes a list of messages and prints their message headers. 

(b) 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"-" argument is given, the previ
ous 18 message group is printed. 

A synonym for ? 

(ho, also preserve) Takes a message list and marks each message therein to be saved in the 
user's system mailbox instead of in mbo:x. Does not override the delete command. 

N.B.: Ignore has been superseded by retain. 
Add the list of header fields named to the ignored list. Header fields in the ignore list are 
not printed on your terminal when you print a message. This command is very handy for 
suppression of certain machine-generated header fields. The Type and Print commands can 
be used to print a message in its entirety, including ignored fields. If ignore is executed with 
no arguments, it lists the current set of ignored fields. 

(m) Takes as argument login names and distribution group names and sends mail to those 
people. 

Indicate that a list of messages be sent to mbox in your home directory when you quit This 
is the default action for messages if you do not have the.hold option set. 

(n like+ or CR) Goes to the next message in sequence and types it. With an argument list, 
types the next matching message. 

(pre) A synonym for bold. 

(p) Takes a message list and types out each message on the user's terminal. 

(q) Terminates the session, saving all undeleted, unsaved messages in the user's mbox file in 
his login directory, preserving all messages marked with bold or preserve or never refer
enced in his system mailbox, and removing all other messages from his system mailbox. If 
new mail has arrived during the session, the message ''You have new mail'' is given. If 
given while editing a mailbox file with the -f flag, then the edit file is rewritten. A return to 
the Shell is effected, unless the rewrite of edit file fails, in which case the user can escape 
with the exit command. 

(r) Takes a message list and sends mail to the sender and all recipients of the specified mes
sage. The default message must not be deleted. 

A synonym for reply. 

Add the list of header fields named to the retained list. Only the header fields in the retain 
list are shown on your terminal when you print a message. All other header fields are 
suppressed. The Type and Print commands can be used to print a message in its entirety. 
If retain is executed with no arguments, it lists the current set of retained fields. 

(s) Takes a message list and a filename and appends each message in tum to the end of the 
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file. The filename in quotes, followed by the line count and character count is echoed on the 
user's tenninal. 

(se) With no arguments, prints all variable values. Otherwise, sets option. Arguments are 
of the fonn "option=value" (no space before or after=) or "option." 

(sh) Invokes an interactive version of the shell. 

Takes a message list and prints out the size in characters of each message. 

(so) The source command reads mail commands from a file. 

Takes a message list and prints the top few lines of each. The number of lines printed is 
controlled by the variable toplines and defaults to five. 

(t) A synonym for print. 

Takes a list of names defined by alias commands and discards the remembered groups of 
users. The group names no longer have any significance. 

(u) Takes a message list and marks each message as not being deleted. 

(U) Takes a message list and marks each message as not having been read. 

Takes a list of option names and discards their remembered values; the inverse of set. 

(v) Takes a message list and invokes the display editor on each message. 

(w) Similar to save, except that only the message body (without the header) is saved. 
Extremely useful for such tasks as sending and receiving source program text over the mes
sage system. 

(x) A synonym for exit. 

z Mail presents message headers in windowfuls as described under the headers command. 
You can move mail's attention forward to the next window with the z command. Also, you 
can move to the previous window by using z-. 

Here is a summary of the tilde escapes, which are used when composing messages to perform special func
tions. Tilde escapes are only recognized at the beginning of lines. The name ''tilde escape'' is somewhat 
of a misnomer since the actual escape character can be set by the option escape. 

·!command Execute the indicated shell command, then return to the message. 

-b name ... Add the given names to the list of carbon copy recipients but do not make the names visible 
in the Cc: line ("blind" carbon copy). 

·c name... Add the given names to the list of carl>on copy recipients. 

-d Read the file ''dead.letter'' from your home directory into the message. 

·e Invoke the text editor on the message collected so far. After the editing session is finished, 
you may continue appending text to the message. 

·rmessages Read the named·messages into the message being sent. Ifno messages are specified, read in 
the current message. 

-ii Edit the message header fields by typing each one in tum and allowing the user to append 
text to the end or modify the field by using the current terminal ertie and kill characters. 

·m messages Read the named messages into the message being sent, shifted right one tab. If no messages 
are specified, read the current message. 
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Print out the message collected so far, prefaced by the message header fields. 

Abort the message being sent, copying the message to ''dead.letter'' in your home directory 
if save is set 
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Read the named file into the message. 

Cause the named string to become the current subject field. 

Add the given names to the direct recipient list 

MAIL(l) 

Invoke an alternate editor (defined by the VISUAL option) on the message collected so far. 
Usually, the alternate editor will be a screen editor. After you quit the editor, you may 
resume appending text to the end of your message. 

Write the message onto the named file. 

• 1 command Pipe the message through the command as a filter. If the command gives no output or ter
minates abnormally' retain the original text of the message. The command fmt( 1) is often 
used as command to rejustify the message. 

Insert the string of text in the message prefaced by a single -. If you have changed 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 they are set or not; or string, in which case the actual value is of interest 
The binary options include the following: 

append Causes messages saved in mbox to be appended to the end rather than prepended. (This 
is set in /usr/lib/Mail.rc on version 7 systems.) 

ask Causes mail to prompt you for the subject of each message you send. If you respond 
with simply a newline, no subject field will be sent. 

askcc Causes you to be prompted for additional carbon copy recipients at the end of each mes
sage. Responding with a newline indicates your satisfaction with the current list 

autoprint 

debug 

dot 

hold 

ignore 

ignoreeor 

metoo 

nosave 

Replyall 

quiet 

verbose 

Causes the delete command to behave like dp - thus, after deleting a message, the next 
one will be typed automatically. 

Setting the binary option debug is the same as specifying -d on the command line and 
causes mail to output all sorts of information useful for debugging mail. 

The binary option dot causes mail to interpret a period alone on a line as the terminator 
of a message you are sending. 

This option is used to hold messages in the system mailbox by default. 

Causes interrupt signals from your terminal to be ignored and echoed as @'s. 

An option related to dot is ignoreeof which makes mail refuse to accept a control-d as 
the end of a message. Jgnoreeof also applies to mail command mode. 

Usually, when a group is expanded that contains the sender, the sender is removed from 
the expansion. Setting this option causes the sender to be included in the group. 

Normally, when you abort a message with two 1umour, mail copies the partial letter to 
the file ''dead.letter'' in your home directory. Setting the binary option nosave prevents 
this. 

Reverses the sense of reply and Reply commands. 

Suppresses the printing of the version when first invoked. 

Setting the option verbose is the same as using the -v flag on the command line. When 
mail runs in verbose mode, the actual delivery of messages is displayed on he users ter-
minal. 

The following options have string values: 

EDITOR Pathname of the text editor to use in the edit command and -e escape. If not defined, 
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FILES 

PAGER 

SHELL 

VISUAL 

crt 

escape 

folder 

record 

top lines 

/usr/spool/mail/• 
-1mbox 
-1.mailrc 
/tmp!R# 
/usr/lib/Mail.helJ>* 
/usr/lib/Mail.rc 
Message• 

then a default editor is used. 

Pathname of the program to use in the more command or when crt variable is set A 
default paginator is used if this option is not defined. 

Pathname of the shell to use in the ! command and the -! escape. A default shell is used 
if this option is not defined. 

Pathname of the text editor to use in the visual command and -v escape. 

The valued option crt is used as a threshold to determine how long a message must be 
before PAGER is used to read it 

If defined, the first character of this option gives the character to use in the place of • to 
denote escapes. 

The name of the directory to use for storing folders of messages. If this name begins 
with a 'I', mail considers it to be an absolute pathname; otherwise, the folder directory is 
found relative to your home directory. 

If defined, gives the pathname of the file used to record all outgoing mail. If not defined, 
then outgoing mail is not so saved. 

If defined, gives the number of lines of a message to be printed out with the top com
mand; normally, the first five lines are printed. 

post office 
your old mail 
file giving initial mail commands 
temporary for editor escape 
help files 
system initialization file 
temporary for editing messages 

SEE ALSO 

BUGS 

binmail( 1 ), rmt( 1 ), newaliases( 1 ), aliases(S), mailaddr(7), sendmail(8) 
'The Mail Reference Manual' 

There are many ftags that are not documented here. Most are not useful to the general user. 
Usually, mail is just a link to Mail, which can be confusing. 
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NAME 
make - maintain program groups 

SYNOPSIS 
make [ -f makefile ] [ options ] file ... 

DESCRIPTION 
Make executes commands in mo/cefile 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 -r option may appear. 

Make updates a target if it depends on prerequisite files that have been modified since the target 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, 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 ::, the command sequence following that line is pe'Zformed 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. 

Make recognizes two special forms of a name. 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 tum depend 
on '.c' files and a common file 'incl'. 

pgm: a.o b.o 
cc a.o b.o-lm-opgm 

a.o: incl a.c 
cc-c a.c 

b.o: incl b.c 
cc-c b.c 

Makefile entries of the form 

string 1 = string2 

are macro definitions. Subsequent appearances of $(stringl) or ${string]} are replaced by string2. If 
string] is a single character, the parentheses or braces are optional. 

Make infers prerequisites for files for which makefile gives no comtruction 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 preced
ing example can be done more briefly: 

pgm: a.o b.o 
cc a.o b.o -Im -o pgrn 

a.o b.o: incl 

Make infers prerequisites according. to selected suffixes listed u the 'prerequisites' for the special 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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The rule to create a file with suffix s2 that depends on a similarly named file with suffix sl is specified as an 
entry for the 'target' sls2. In such an entry, the special macro$• stands for the target name with suffix 
deleted,.$@ fCX' the full target name, $< for the complete list of prerequisites, and $? for the list of prere
quisites that are out of date. For example, a rule for making optimized' .o' files from' .c' files is 

.c.o: ; cc -c -0 -0 $@ $• .c 

The default inference rules uses certain macros to communicate optional arguments to any resulting compi
lations. In panicular, the rules uses 'caAGS' for cc(l) options, 'FFLAGS' for r17(1) options, 'PFLAGS' 
for pc(l) options, and 'I.FLAGS' and 'YFLAGS' for lex and yacc(l) options. In addition, the macro 
'MFLAGS' is filled in with the initial command line options supplied to make. This simplifies maintaining 
a hierarchy of makefiles as one may then invoke make on makefiles in subdirectories and pass along useful 
options such as -k. 

Another special macro is 'VPATH'. The 'VPA1H' macro should be set to a list of directories separated by 
colons. When make searches for a file as a result of a dependency relation, it will first search the current 
directory and then each of the directories on the 'VPA1H' list If make finds the file, it will use the actual 
path to the file, rather than just the filename. If 'VPA1H' is not defined, make searches only the current 
directory for the file. 

'VPATH' is useful when you have several programs that compile from the same source. You can keep the 
source in one directory and each set of object files (along with a separate makefile) in a separate subdirec
tory. The 'VP A TII' macro would point to the source directory in this case. 

Command linc;s are executed one at a time, each. by i~ own shell. A line is printed when it is executed 
unless the special target '.SILENT' is in makefile, or the first character of the command is '@'. 

Commands returning nonzero status (see intro(l)) cause make to terminate unless the special target 
'JGNORE' is in makefile or the command begins with <tab><hyphen>. 

Interrupt and quit delete the target unless the target is a directory or depends on the special name '.PRE
CIOUS'. 

OPTIONS 
-i Is equivalent to the special entry '.IGNORE:'. 

-k When a command returns nonzero status, abandons work on the current entry, but continues on 
branches that do not depend on the current entry. 

-n Traces and prints, but does not execute the commands needed to update the targe~. 

-r Is equivalent to an initial special entry '.SUFFIXES:' with no list. 

-s Is equivalent to the special entry '.SILENT:'. 

-t Touches, i.e., updates, the modified date of targets, without executing any commands. 

FILES 
makefile, Makefile 

SEE ALSO 

BUGS 

sh(l), touch(l), r17(1), pc{l) 
S. I. Feldman Make -A Program/or Maintaining Computer Programs 

Some commands return .nonzero status inappropiately. Use -i to overcome the diffi.~ulty. 
Commands that are directly executed by the shell, notably cd(l), are ineffectual across newlines in make. 

'VP A TH' is intended to act like the System V 'VP A TH' support, but there is no guarantee that it functions 
identically. 
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NAME 
man - find manual information by keywords; print out the manual 

SYNOPSIS 
man [ - ] [ -p ] [ -t ] [ -M path ] [ section ] title ... 
man -k keyword ... 
man-ffile ... 

DESCRIPTION 
Man gives information from the programmers manual. It can be asked for one line descriptions of com
mands specified by name, or for all commands whose description contains any of a set of keywords. It can 
also provide on-line access to the sections of the printed manual. 

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 either an Arabic section 
number (3 for instance}, or one of the words "new," "local," "old," or "public." A section number 
may be followed by a single letter classifier (for instance, lg, indicating a graphics program in section 1 ). 
H section is omitted, man searches all sections of the manual, giving preference to commands over subrou
tines in system libraries, and printing the first section it finds, if any. 

H the standard output is a teletype, man formats its output as though you had specified the - option. See 
the OPTIONS section below. 

Man looks for the manual page in either of two forms, the nroff source or preformatted pages. H either 
version is available, man displays the manual page. Man displays the preformatted version if it is available 
and it has a more recent modify time than the nroff source. Otherwise, man formats the manual page with 
nrofl' and displays it If the user has permission, the formatted manual page will be deposited in the proper 
place, so that later invocations of man will not need to format the page again. 

OPTIONS 

FILES 

Pipes man's output through more(l) with the -s option to crush out useless blank lines and to 
stop after each page on the screen. When the output stops, hit a space to continue or a control-D 
to scroll 11 more lines. 

-I filenames 
Attempts to locate manual sections related to those files, printing out the table of contents lines for 
those sections. 

-kkeywords 

-Mpath 

Prints out a one line synopsis of each manual sections whose listing in the table of contents con
tains one of those keywords. 

Supplies a search path (in the shell) that man will use to look for manual information. Normally 
man checks in a standard location for manual information (/usr/man). The search path is a colon 
(':') separated list of directories in which manual subdirectories may ·be found; e.g. 
'' /usr/local:/usr/man' '. If the environment variable 'MANP A TH' is set, its value is used for the 
default path. When specify a search path with the with the -k and -I options, specify the path 
first, then the -k or -I flag and arguments. 

-p section 
TrofTs the specified section to a window. This option overrides -t. Man ignores -p if the stan
dard ouput for man is not a window. 

-t Troffs the specified section to a suitable raster output device. 

/usr/man 
/usr/mantman '!/• 
/usr/man/cat'!/• 

standard manual area 
directories containing source for manuals 
directories containing preformatted pages 

May 9, 1986 INTEGRATED SOLUTIONS 4.3 BSD 1 



MAN(l) UNIX Programmer's Manual MAN(l) 

/usr/man/whatis keyword database 

SEE ALSO 
apropos(!), more(l), whereis(l), catman(8) 

BUGS 
1be manual is supposedly reproducible on either a phototypesetter or a typewriter. However, some infor
mation is necessarily lost when the manual is reproduced on a typewriter. 
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NAME 
mesg - permit or deny messages 

SYNOPSIS 
mesg [ options ] 

DESCRIPTION 

UNIX Programmer's Manual MESG( 1) 

Mesg lets the user enable or disable messages via write and talk(l) by revoking or reinstating non-user 
write permission on the user's terminal. Without an argument, mesg reports the current state of non-user 
write permission without changing it. 

OPTIONS 
n Forbids messages via write and talk(l) by revoking non-user write permission to the user's termi

nal. 

y Reinstates non-user write permission to the user's terminal. 

FILES 
/dev/tty• 

SEE ALSO 
write( 1 ), talk( 1) 

DIAGNOSTICS 
Exit status is 0 if messages are receivable, 1 if not, or 2 on error. 
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NAME 
mkdir - make a directory 

SYNOPSIS 
mkdir dirname ... 

DESCRIPTION 

UNIX Programmer's Manual MKDIR(l) 

Mkdir creates specified directories in mode 777. It automatically generates standard entries-that is, '. ', 
for the directory itself, and ' .. ' for its parent 

Mkdir requires write permission in the parent directory. 

SEE ALSO 
rmdir(l) 
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NAME 
mkstr - create an error message file by massaging C source 

SYNOPSIS 
mkstr [ option ] messagefile prefix file ... 

DESCRIPTION 
Mkstr creates files of errcr messages. It can substantially reduce the size of programs with large numbers 
of error diagnostics. It can also reduce system overhead in running the program since the error messages 
do not have to be constantly swapped in and out 

Mkstr processes each of the specified files, placing a ~saged 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 directory to be 
placed in the file pistrings and processed -copies 9f 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 m/rstr 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 
null character and a new-line character; the null character tenninates the message so it can be easily used 
when retrieved, the new-line character makes it possible to sensibly cat the ern>r message file to see its 
contents. The massaged copy of the input file then contains a lseek pointer into the file which can be used 
to retrieve the message, i.e.: 

OPTIONS 

char efilnameO = "/usr/lib/pi_sttings"; 
int efil = -1; 

error(al, a2, a3, a4) 
{ 

oops: 

} 

char buf[256]; 

if (efil < 0){ 
efil = open(efilname, O); 
if (efil < 0) { 

} 

perror( efilname ); 
exit(l); 

} . 

if (lseek(efil, (long) al, 0) 11 read(efil, buf, 256) <• 0) 
goto oops; 

printf(buf, a2, a3, a4); 

Places the error messages at the end of the specified message file f<r recompiling part of a large 
mkstr ed program. 

SEE ALSO 
lseek(2),xstr(l) 
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NAME 
more, page - file perusal filter for crt viewing 

SYNOPSIS 
more [ opdons] [filename ... ] 

page [ options] [filename ... ] 

DESCRIPTION 
More is a filter which allows examination of a continuous text one screenful at a time on a soft-copy termi
nal. It normally pauses after each screenful, printing --More-- at the bottom of the screen. If you then type 
a carriage return, more scrolls the screen and displays the next line of text If you press the space bar, 
more displays the next screenful of text Other possibilities are enumerated later. 

Page is identical to more except that it clears the screen before printing each screenful of text (when it 
prepares to print a full screenful of text). Also, it prints k - 1 rather thank - 2 lines in each screenful, 
where k is the number of lines the terminal can display. 

More looks in the file /etc/termcap to determine terminal characteristics, and to determine the default win
dow size. On a terminal capable of displaying 24 lines, the default window size is 22 lines. 

More 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 setenv 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 mode. Normally, you would place the command sequence 
that sets up the MORE environment variable in the .cshrc or .profile file. 

When more is reading from a file, rather than a pipe, it diplays a percentage along with the ·--More-
prompt The percentage tells what fraction of the file (in characters, not lines) that more has read so far. 

If the standard output is not a teletype, then more acts just like cat, except that a header is printed before 
each file (if there is more than one). 

A sample usage of more in previewing nroff output would be 

nroff -ms +2 doc.n I more -s 
COMMANDS 

Other sequences you can type when more pauses, and their effects, are described below. (i is an optional 
integer argument, defaulting to 1.) 

i<space> 
Displays i more lines, (or another screenful if no argument is given) 

i/expr Searches for the i-th occurrence of the regular expression expr. 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, more displays a screenful of text, starting two lines before the place 
where the expression was found The user can use the erase and kill characters to edit the regular 
expression. Erasing back past the first column cancels the search command 

ib Skips back i screenfuls and prints a screenful.of lines. 

i"B Performs the same function as b. 

if Skips i screenfuls and prints a screenful of lines. 

in Searches for the i -th occurrence of the last regular expression entered. 

is Skips i lines and prints a screenful of lines. 

i z Performs the same function as typing a space except that i, if present, becomes the new window 
size. 
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i:n Skips to the i-th next file given in the command line (skips to last file if n doesn't make sense). 

i :p Skips to the i -th previous file given in the command line. If you invoke this command in the mid
dle of printing a file, 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 command rings the bell and does 
nothing else. 

"'D Displays 11 more lines (a ''scroll''). If you specify i, more sets the scroll size to i . 

d Performs the same function as "'D (control-D). 

h Prints a description of all the more commands. This is the help command. 

q or Q Exits from more. 

v Starts up the editor vi at the current line. 

:f Displays the current filename and line number. 

:q or :Q Exits from more (same as q or Q). 

!command 
Invokes a shell with command. The characters '%' and'!' in "command" are replaced with the 
current filename and the previous shell command respectively. If there is no current filename, '%' 
is not expanded. The sequences"\%" and"\!" are replaced by"%" and"!" respectively. 

Displays the current line number. 

(single quote) Goes to the point from which the last search started If no search has been per
formed in the current file, this command goes back to the beginning of the file. 

(dot) Repeats the previous command 

The commands take effect immediately-it is not necessary to type a carriage return. Until you type the 
command character itself, you can type the line kill character to cancel the numerical argument being 
formed In addition, you can type the erase character to redisplay the --More--( xx%) message. 

At any time when more is sending output to the terminal, you can press the quit key (normally control-\). 
More will stop sending output, and will display the usual --More-- prompt. You may then enter one of the 
above commands in the normal manner. Unfortunately, some output is lost when this is done, because 
more ftushes any characters waiting in the terminal's output queue when it receives the quit signal. 

More sets the terminal to n.oec ho mode to allow continuous output. What you type will not show on your 
terminal, except for the I and ! commands. 

OPTIONS 
-c Draws each page by beginning at the top of the screen and erasing each line just before writing on 

it. This avoids scrolling the screen and makes it easier to read while more is writing. More will 
ignore this option if the terminal does not have the ability to clear to the end of a line. 

-cl Prompts you with the message "Press space to continue, 'q' to quit." at the end of each screenful, 
and responds to subsequent illegal user input by printing "Press 'h' f<X' instructions." instead of 
ringing the bell. This option is useful if you are using more as a filter in some setting, such as a 
classroom, where many users may be unsophisticated. 

-f Causes more to count logical, rather than screen lines. That is, ·f causes more not to fold long 
lines. This option is recommended if you are piping nroll' output through ul, since ul may gen
erate escape sequences. These escape sequences contain characters which would ordinarily 
occupy screen positions, but which do not print when more sends them to the screen as part of an 
escape sequence. Reading these characters, more might overestimate the length of these lines and 
fold them erroneously. 

-I Does not tteat "'L (form feed) specially. If you do not specify this option, more will pause after 
any line that contains a "'L, as though it has reached the bottom of the screen. Also, if a file begins 
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FILES 

with a form feed, more will clear the screen before printing the file. 

-s Squeezes multiple blank lines from the output, producing only one blank line. Especially helpful 
when viewing liroft' output, this option maximizes the useful information present on the screen. 

-u Normally, more will handle underlining such as produced by nroff' in a manner appropriate to the 
particular terminal: if the tetminal can perform underlining or has a stand-out mode, more will 
output appropriate escape sequences to enable underlining or stand-out mode for underlined infor
mation in the source file. The -u option suppresses this processing. 

-n Sets the size (in lines) of the window more will use instead of the default 

+line number 
Starts up at linenumber. 

+/pattern 
Starts up two lines before the line containing the regular expression pattern. 

/etdtermcap 
/usr/lib/more.help 

Terminal data base 
Help file 

SEE ALSO 
csh{l), man(l), msgs(l), script(l), sh(l), environ(7) 

BUGS 
Skipping backwards is too slow on large files. 
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NAME 
mset - retrieve ASCII to IBM 3270 keyboard map 

SYNOPSIS 
mset 

DESCRIPTION 

FILES 

Mset retrieves mapping information for the ASCII keyboard to IBM 3270 terminal special functions. Nor
mally, these mappings are found in /etc/map3270 (see map3270(5)). This infonnation is used by the 
tn3270 command (see tn3270(1)). 

You can use mset to store the mapping information in the process environment in order to avoid scanning 
/etc/map3270 each time tn3270 is invoked. To do this, place the following command in your 

set noglob; setenv MAP3270 "'msef"; unset noglob 

Mset first detennines the user's terminal type from the environment variable TERM. Normally mset then 
uses the file /etc/map3270 to find the keyboard mapping for that terminal. However, if the environment 
variable MAP3270 exists and contains the entry for the specified terminal, then mset uses that definition. 
If the value of MAP3270 begins with a slash ('/'), it is assumed to be the full pathname of an alternate 
mapping file and that file is searched first In any case, if the mapping for the terminal is not found in the 
environment, nor in an alternate map file, nor in the standard map file, then the same search is performed 
for an entry for a terminal type of unknown. If that search also fails, a default mapping is used. 

/etc/map3270 keyboard mapping for known terminals 

SEE ALSO 

BUGS 

tn3270(1), map3270(5) 

If the entry for the specific terminal exceeds 1024 bytes, csh(l) will fail to set the environment variable. 
Mset should probably detect this case and output the path to the map3270 file instead of the terminal entry. 
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NAME 
msgs - system messages and junk mail program 

SYNOPSIS 
msgs [ -fblpq ] [ number ] [ -number ] 

msgs-s 

msgs -c [ -dtlys ] 

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. 

You can invoke msgs each time you login by placing it in the file Jogin (.profile if you use /bin/sh). When 
invoked, msgs prompts you with the source and subject of each new message. If there is no subject line, 
msgs displays the first few non-blank lines of the message. If there is more to the message, msgs tells you 
how long it is and asks you whether you wish to see the rest of the message. The possible responses appear 
in the COMMANDS section below. 

Msgs keeps track of the next message you will see by a number in the file .msgsrc in your home directory. 
In the directory /usr/msgs it keeps a set of files whose names are the (sequential) numbers of the messages 
they represenL The file /usr/msgs/bounds 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, 
you can fix the problem by removing the file; msgs will make a new bounds file the next time it is run. 

Within msgs you can go to any specific message by typing its number when msgs requests input as to what 
to do. 

COMMANDS 
Redisplays the last message. 

<RETURN> 
Performs the same function as y. 

morm-
Causes a copy of the specified message to be placed in a temporary mailbox and mail( 1) to be 
invoked on that mailbox. Both m ands accept a numeric argument in place of the '-'. 

n Skips the current message and proceeds to the next message. 

q Exits msgs. The next time you run msgs it will pick up where you left off. 

s Appends the current message to the file "Messages" in the cWTent directory. s- saves the previ
ously displayed message. If you follows ors- with a space and a filename, msgs writes the mes
sage into the specified file rather than into the default ''Messages''. 

y Types the rest of the message. 

OPTIONS 
Options when reading messages include: 

-f Suppresses the message "No new messages." when there are no system messages. This option is 
useful in your Jogin file since often there are no messages. 

-h Causes msgs to print the first pan of messages only. 

-I Causes only locally originated messages to be reported. 

-p Causes long messages to be piped through more(l). 

-q Queries whether there are messages, printing "There are new messages." if there are. The com-
mand "msgs -q" is often used in login scripts. 

number Causes msgs to start at the message whose number is number rather than at the next message 
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FILES 

indicated by your .msgsrc file. Thus 

msgs-h 1 

prints the first part of all messages. 

-number 
Causes msgs to start number messages back from the one indicated by your .msgsrc file, useful for 
reviews of recent messages. 

Other options include: 

-c [-days] 
Performs cleanup on /usr/msgs. An entry with the -c option should be placed in /usr/lib/crontab 
to run every night. This will remove all messages over 21 days old. You can set a different 
expiration on the command line t<!_override the default. 

-s Sets up the posting of messages. The line 

msgs: "I /usr/ucb/msgs-s" 

should be included in /usr/lib/ aliases to enable posting of messages. 

/usr/msgs/• 
·1.msgsrc 

database 
number of next message to be presented 

SEE ALSO 
aliases(5), crontab(5), mail( 1 ), more( 1) 
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NAME 
mt - magnetic tape manipulating program 

SYNOPSIS 
mt [ -r tapename] command [count] 

DESCRIPTION 

FILES 

Mt lets you give commands to a magnetic tape drive. If you do not specify a tapename, mt uses the 
environment variable TAPE. If TAPE does not exist, mt uses the device /dev/rmt12 . Note that tapename 
must refer to a raw (not block) tape device. 

By default mt perfonns the requested operation once. To perform an operation multiple times, specify 
count. 

The available commands are listed below. You need to specify only as many characters as are required to 
uniquely identify a command. 

eol, weor 
Write count end-of-file marks at the current position on the tape. 

rsr Forward space count files. 

rsr Forward space count records. 

bsf Back space count files. 

bsr Back space count records. 

rewind Rewind the tape (Count is ignored). 

omine, rewom 
Rewind the tape and place the tape unit off-line (Count is ignored). 

status Print status information about the tape unit 

Mt returns a 0 exit status if the operations were successful, 1 if a command was unrecognized, or 2 if an 
operation failed. 

/dev/rmt• Raw magnetic tape interface 

SEE ALSO 
mtio(4), dd(l), ioctlT(2), environ(7) 
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NAME 
mv - move <X" rename files 

SYNOPSIS 
mv [options ]filel file2 

mv [options ]file ... directory 

DESCRIPTION 
Mv moves (changes the name of)filel tofile2. 

If file2 already exists, mv removes it before moving filel . If file2 has a mode which forbids writing, m v 
prints the mode and waits f<X" a response from the user on the standard input. (See cbmod(2).) If the 
user's respone begins with y, mv executes the move; if not, mv exits. 

In the second form listed in the SYNOPSIS, mv moves one or more files (plain files or directories) to the 
directory without altering their original filenames. 

Mv refuses to move a file onto itself. 

OPTIONS 
Interprets all the following arguments to mv as filenames. This option lets the move or rename 
filenames that start with minus. 

-f Overrides any mode restrictions or the -i switch. (Force.) 

-i Puts mv in interactive mode. Whenever a move is to supercede an existing file, mv prompts the 
user with the filename followed by a question mark. If the user answers with a line starting with 
'y', the move continues. Any other reply cancels the move. 

SEE ALSO 

BUGS 

cp(l), ln(l) 

If filel and file2 lie on different 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 files is lost 
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NAME 
netstat - show network status 

SYNOPSIS 
netstat [ -Aan] [ -r addressJamily] [system] [core] 
netstat [ -himnrs ] [ -r address Jamily ] [ system ] [ core ] 
netstat [ -n ] [ -I interface ] interval [ system ] [ core ] 

DESCRIPTION 
The netstat command symbolically displays the contents of various network-related data structures. There 
are a number of output formats, depending on the options for the information presented. The first fonn of 
the command displays a list of active sockets for each protocol. The second fonn presents the contents of 
one of the other network data structures according to the option selected. Using the third form, with an 
in1erval specified, netstat will continuously display the information regarding packet traffic on the 
configured network interfaces. 

The arguments, system and core allow substitutes for the defaults "/vmunix" and "/devlkrnem". 

The default display for active sockets shows the local and remote addresses, send and receive· queue sizes 
(in bytes), protocol, and the internal state of the protocol. Address fonnats are of the fonn ''hostport'' or 
"network.port" if a socket's address specifies a network but no specific host address. When known the 
host and network addresses are displayed symbolically according to the data bases /etc/hosts and 
/etc/networks , respectively. If a symbolic name for an address is unknown, <r if the -n option is specified, 
the address is printed numerically, according to the address family. For more information regarding the 
Internet ''dot format,'' refer to inet(3N). Unspecified or ''wildcard'' addresses and ports appear as''*''. 

The interface display provides a table of cumulative statistics regarding packets transferred, errors, and col
lisions. The network addresses of the interface and the maximum transmission unit ("mtu") are also 
displayed. 

The routing table display indicates the available routes and their status. Each route consists of a destination 
host or network and a gateway to use in foiwarding packets. The ftags field shows the state of the route 
("U" if "up"), whether the route is to a gateway ("G"), and whether the route was created dynamically 
by a redirect ("D"). Direct routes are created for each interface attached to the local host; the gateway 
field for such entries shows the address of the outgoing interface. The refcnt field gives the current number 
of active uses of the route. Connection oriented protocols normally hold on to a single route for the dura
tion of a connection while connectionless protocols obtain a route while sending to the same destination. 
The use field provides a count of the number of packets sent using that route. The interface entry indicates 
the network interface utilized for the route. 

When netstat is invoked with an interval argument, it displays a running count of statistics related to net
work interfaces. This display consists of a column for the primary interface (the first interface found dur
ing autoconfiguration) and a column summarizing information for all interfaces. The primary interface 
may be replaced with another interface with the -I option. The first line of each screen of information con
tains a summary since the system was last rebooted. Subsequent lines of output show values accumulated 
over the preceding interval. 

OPTIONS 
-A With the default display, show the address of any protocol control blocks associated with sockets; 

used for debugging. 

-a With the default display, show the state of all sockets; normally sockets used by server processes 
are not shown. 

-r address Jamily 

May8, 1986 

Limits statistics <r address control block reports to those of the specified address family. The fol
lowing address families are recognized: inet, for AF_INET, ns, for AF_NS, and unix, for 
AF_UNIX. 
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-h Shows the state of the IMP host table. 

-i Shows the state of interfaces which have been auto-configured (interfaces statically configured 
into a system, but not located at boot time are not shown). 

-I interface 
Shows infonnation only about this interface; used with an interval as described below. 

-m Shows statistics recorded by the memory management routines (the network manages a private 
pool of memory buffers). 

-n Shows network addresses as numbers (nonnally netstat interprets addresses and attempts to 
display them symbolically). This option may be used with any of the display formats. 

-r Shows the routing tables. When -s is also present, shows routing statistics instead 

-s Shows per-protocol statistics. 

SEE ALSO 
iostat(l), vmstat(l), hosts(5), networks(5), protocols(5), services(5), trpt(8C) 

BUGS 
The notion of errors is ill-defined. Collisions mean something else for the IMP. 
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NAME 
newaliases - rebuild the data base for the mail aliases file 

SYNOPSIS 
newaliases 

DESCRIPTION 

NEW ALIASES ( 1 ) 

Newaliases rebuilds the random access data base for the mail aliases file /usr/lib/aliases. Newaliases must 
be run each time /usr/lib/aliases is changed in order for the change to take effect. 

SEE ALSO 
aliases(5), sendmail(8) 
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NAME 
nice, nohup - run a command at low priority (sh only) 

SYNOPSIS 
nice [ -nwnber ] command [ arguments ] 

nohup command [ arguments ] 

DESCRIFl10N 

FILES 

Nice executes the specified command with low scheduling priority. If the number argument is present, nice 
increments the priority by that amount up to a limit of 20. Higher numbers mean lower priorities. The 
default number is 10. 

The super-user may run commands with priority higher than normal by using a negative priority, e.g., 
'-10'. 

Nohup executes the specified command immune to hangup and terminate signals from the controlling ter
minal and increments the command's pri<iity by S. 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. 

nohup.out standard output and standard error file under nohup 

SEE ALSO 
csh( 1 ), setpriority(2), renice(8) 

DIAGNOSTICS 

BUGS 

Nice returns the exit stab.ls of the subject command. 

Nice and nohup are particular to sh(l). If you use csh(l), commands executed with "&" are automati
cally immune to hangup signals while in the background. There is a built-in command nohup which pro
vides immunity from terminate, but it does not redirect output to nohup.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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NAME 
nm - print name list 

SYNOPSIS 
nm [ options ] [file ... ] 

DESCRIPTION 

UNIX Programmer's Manual NM(l) 

Nm prints the name list (symbol table) of each object.file in the argument list. If an argument is an archive, 
a listing for each object file in the archive will be produced. If no file is given, the symbols in a.out are 
listed. 

Each symbol name is preceded by its value (blanks if undefined) and one of the following letters: 

Debugger symbol table entries (see -a below). 

A Absolute 

B Bss segment symbol 

c Common symbol 

D Data segment symbol 

r filename 

T Text segment symbol 

u Undefined 

If the symbol is local (non-external), the type letter appears in lower Ctie. Nm sorts the output alphabeti
cally. 

OPTIONS 
-a Prints symbol table entries inserted for use by debuggers. 

-g Prints only global (external) symbols. 

-n Sorts numerically rather than alphabetically. 

-o Prepends file or archive element name to each output line rather than only once. 

-p Cancels the sorting operation. Prints in symbol-table order. 

-r Sorts in reverse order. 

-u Prints only undefined symbols. 

SEE ALSO 
ar(l), ar(5), a.out(5), stab(5) 
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NAME 
nrofT - text formatting 

SYNOPSIS 
nrofT [ options ] [files ] 

DESCRimON 
NrofT formats text in the named files for typewriter-like devices. See also trotr(l ). The full capabilities of 
nrofT are described in the Nroff/Troff User's Manual. 

ff you do not specify a file, nroff reads the standard input. An argument consisting of a single minus (-) is 
taken to be a filename corresponding to the standard input. 

OPTIONS 

FILES 

The options, which may appear in any <X"der so long as they appear before the files, are: 

--e Produces equally-spaced words in adjusted lines, using full terminal resolution. 

-b Uses output tabs during horizontal spacing to speed output and reduce output character counL 
Tab settings are assumed to be every 8 nominal character widths. 

-i Reads standard input after the input files are exhausted. 

-mname 
Prepends the macro file /usr/lib/tmacltmac.name to the input files. 

-nN Numbers the first generated page N. 

-olist Prints 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. 

-q Invokes the simultaneous input-output mode of the rd request 

-raN Sets register a (one-character) toN. 

-sN Stops every N pages. Nroff will halt prior to every N pages (default N=l) to allow paper loading 
or changing, and will resume upon receipt of a newline. 

-Tname Prepares output for specified terminal. Known names are 37 for the (default) Teletype Corpora
tion Model 37 terminal, tn300 for the GE TermiNet 300 (or any terminal without half-line capa
bility), 300S for the DASI-300S, 300 for the DASI-300, and 450 for the DASI-450 (Diablo 
Hyterm). 

/tmplta* temporary file 
/usr/lib/tmac/tmac. • standard macro files 
/usr/lib/term/• terminal driving tables for nroff 

SEE ALSO 
J. F. Ossanna, Nroff/Troff user's manual 
B. W. Kernighan, A TROFF Tworial 
troff(l), eqn(l), tbl(l), ms(7), me(7), man(7), col(l) 
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NAME 
od- file dump (octal, decimal, hex, ascii) 

SYNOPSIS 
od [format] [file] [[+]offset [.][b] [label]] 

DESCRIPTION 
Od displays the specified file or its standard input, in one a inore dump formats as selected by the first 
argument If the first argument is missing, -o is the default. Dumping continues until end-of-file. 

OPTIONS 
The meanings of the f<X"mat argument characters are: 

-aoption 
Interprets bytes as characters and display them with their ACSII names. If you specify the p option 
as well, od underlines bytes with even parity. If you specify the P option, od underlines bytes with 
odd parity. With neither option, od ignores the parity bit. 

-b Interprets bytes as unsigned octal. 

-c Interprets bytes as ASCII characters. Certain non-graphic characters appear as C escapes: 
null=\0, 
backspace=\b 
formfeed=\f 
newline=\n 
retum=\r 
tab=\t 

Others appear as 3-digit octal numbers. Od displays bytes with the parity bit set in octal. 

-d Interprets (short) words as unsigned decimal. 

-f Interprets long words as floating point 

-h Interprets (short) words as unsigned hexadecimal. 

-i Interprets (short) words as signed decimal. 

-I Interprets long words as signed decimal. 

-o Interprets (short) words as unsigned octal. 

-s[n] Looks for strings of ascii graphic characters, terminated with a null byte. N specifies the minimum 
length string to be recognized. By default, the minimum length is 3 characters. 

-v Shows all data. By default, display lines that are identical to the last line shown are not outpu~ but 
are indicated with an '' •'' in column 1. 

-w(n] 
Specifies the number of input bytes to be interpreted and displayed on each output line. If you do not 
specify w, od reads 16 bytes for each display line. If n is not specified, it defaults to 32. 

:x Interprets (short) words as hexadecimal. 

An upper cue format character implies the long or double precision form of the object 

The offset argument specifies the byte offset into the file where dumping is to commence. By default od 
interprets this argument in octal. You can specify a different radix. Appending ''.'' to the argument tells 
od to interpret the offset in decimal. To have the offset interpreted in hexadecimal, begin the offset with 
"x" or "Ox". If you append "b" ("B") to the offset, od interprets the offset as a block count, where a 
block is 512 (1024) bytes. If you omit the file argument, you must precde the offset argument with a''+''. 

The radix of the displayed address will be the same as the radix of the offset, if specified. Otherwise, it will 
be octal. 
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Od interprets label as a pseudo-address for the first byte displayed. Od displays it in ''()'' following the 
file offset. It is intended for use with core images to indicate the real memory address. The syntax for 
label is identical to that for offset. 

SEE ALSO 
adb(l) 

BUGS 
A filename argument cannot begin with '' +' '. A hexadecimal offset cannot be a block count. Only one 
filename argument can be given. 

It is an historical error to require specification of object, radix, and sign representation in a single character 
argument 
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NAME 
pagesize - print system page size 

SYNOPSIS 
pagesize 

DESCRIPTION 

UNIX Programmer's Manual PAGESIZE ( 1 ) 

Pagesize prints the size of a page of memory in bytes, as returned by getpagesi7.e(2). This program is use
ful in constructing portable shell scripts. 

SEE ALSO 
getpagesize(2) 
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NAME 
chin, chsh, pamwd - change password file information 

SYNOPSIS 
paawd [ options ] [ name ] 

DESCRIPTION 

FILES 

This command changes (or installs) a password, login shell (-s option), or GECOS information field (-f 
option) associated with the user name (your own name by default). 

When altering a password, the program prompts for the current pusword 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 pusword; the owner must prove he knows the 
old password. _, 

When altering a login shell, pawwd displays the current login shell and then prompts for the new one. The 
new login shell must be one of the approved shells listed in /etc/shells unless you are the super-user. If 
/etc/shells does not exist, the only shells that may be specified are /bin/sh and /bin/csh. 

The super-user may change anyone's login shell; normal users may only change their own login shell. 

When altering the GECOS information field, passwd displays the current information, broken into fields, 
as interpreted by the finger(l) program, among others, and prompts for new values. These fields include a 
user's ''real life'' name, office room number, office phone number, and home phone number. Included in 
each prompt is a default value, which is enclosed between brackets. The default value is accepted simply 
by typing a carriage return. To enter a blank field, the word "none" may be typed. Below is a sample run: 

Name [Bifl' Studsworth II]: 
Room number (Exs: 597E or 197C) []: 521E 
Office Phone (Ex: 1632) []: 1863 
Home Phone (Ex: 987 532) [5771546]: none 

Passwd allows phone numbers to be entered with or without hyphens. It is a good idea to run finger after 
changing the GECOS information to make sure everything is setup properly. 

The super-user may change anyone's GECOS information; normal users may only change their own. 

/etc/passwd 
/etc/shells 

The file containing all of this information 
The list of approved shells 

SEE ALSO 
login(l), finger(l), passwd(S), crypt(3). 
Robert Morris and Ken Thompson, UNIX password security 
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NAME 
pc - Pascal compiler 

SYNOPSIS 
pc [ options ] files 

DESCRIPTION 
Pc is an optimizing ISO and/or ANSI/IEEE Pascal compiler. Pc accepts several types of arguments: 

Arguments whose names end with' .p' are Pascal source programs; they are compiled and left in a' .o' file 
in the working directory. 

Arguments whose names end with '.f' are Fortran 77 source programs; they are compiled and left in a '.o' 
file in the working directory. 

The m(l) and cc(l) commands are normally used for Fortran and C programs. When multi-lingual pro
grams need to be compiled, you can use any one of the three commands (cc, pc, or m). 
Arguments whose names end with '.s' are assembly language source programs; they are assembled and left 
in a' .o' file in the working directory. 

If you compile and link a single source file, pc deletes the '.o' file. 

Pc creates '.s' files for each module only if the user compiles with the -S option. 

OPTIONS 
Pc accepts the following options. Additional options are supponed by ld(l). 

-20 Generates code which assumes that a 68020 is present. To maintain compatibility with old 
code, the alignment rules are not changed unless you specify -X134. This alignment forces 
longwords to 32 bit boundaries,. 

--c Compiles to the '.o' level only; does not link .. 

-C Compiles code to perform runtime checks, verifies ~rt calls, and initializes all variables to 
zero as in pi. 

-I Generates code which assumes the presence of a 68881 coprocessor. By default many of the 
functions supported by the 68881 will be inline as well. Use -Z129 if you want a transcenden
tal call to go to the routine instead. 

-g Generates BSD style debugger information in the assembly file, for use with a debugger such 
as dbx(2). 

-ga Generates a stack frame for every routine, regardless of need. 

-ldir '#include' files whose names do not begin with 'I' are always .sought first in the directory of 
the file argument, then in directories named in -I options, then in /usr/include. 

-o output Names the final output file output. With this option, pc leaves the file 'a.out' undisturbed. 
This does not apply to assembly output 

-0 Pedorrns various speed optimizations, such as moving constant expressions out of loops. Gen
erally this makes your programs somewhat larger; if their perfonnance is not loop bound, they 
may be slower• well. 

-02 Allows the optimizer to assume that memory locations do not change except by explicit stores. 
That is, the optimizer is guaranteed that no memory ·locations are 110 device registers that can 
be changed by external hardware and no memory locations are being shared with other 
processes which can change them asynchronously with respect to the current process. This 
compile time option must be used with extreme caution (or not at all) in device drivers, operat
ing systems. shared memory environments, and when interrupts (or UNIX signals) are present. 

-p Generates profiling code, in a manner similar to cc( 1 ), and link the code with routines which 
support prof(l). 
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FILES 

UNIX Programmer's Manual PC(l) 

-pg Generates profiling code similar to -p, but links with a more involved profiling mechanism 
which supports gprof( 1 ). 

-R Makes initialized variables part of the text segment; passed on to u. 
-S Compile the named C programs and leaves the assembler-language output on corresponding 

files suffixed '.s'. 

-w Suppresses warning messages. 

-Xn Where n is an integer constant Turns on option number n. There are numerous options avail-
able for such things as signed bit fields, short return types, etc. You can find descriptions of 
these options in Section 8 of the UNIX Compiler Guide: C. Pascal. FORTRAN 77. 

-Zn Tums off option number n. This is the reverse of the X option. This option is useful for turn
ing off options this are on by default 

file.p 
/bin/as 
/usr/lib/pcom 
/usr/lib/libc.a 
/usr/lib/libc _p.a 
/usr/lib/libmc.a 
/usr/lib/libmc _p.a 
/usr/lib/libpc.a 
/usr/lib/libpc _p.a 
/usr/lib/libm.a 
/usr/lib/libm _p.a 
/usr/lib/libmm.a 
/usr/lib/libmm _p.a 
/usr/lib/libSkyc.a 
/usr/lib/libSkyc _p.a 
/usr/lib/libSkym.a 
/usr/lib/libSkym _p.a 
/usr/lib/SkycrtO.<>* 
/usr/lib/SkygcrtO.O* 
/usrllib/SkymcrtO .o• 
/usr/lib/gcrtO.O* 
/lib/mcnO.o• 
mon.out 
gmon.out 

Pascal source file 
assembler 
Pascal compiler 
UNIX standard 110 library 
profiling UNIX standard 110 library 
UNIX standard 110 library for the 68020/68881 
68020/68881 Profiling UNIX Standard .110 library 
Pascal 110 library with math intrinsics 
profiling Pascal 1/0 library with math intrinsics 
intrinsic floating point math library 
profiling intrinsic floating point library 
68020/68881 intrinsic floating point math library 
68020/68881 intrinsic float point math library 
UNIX standard 110 library compiled for Sky FFP 
profiling UNIX Standard 1/0 library for Sky FFP 
intrinsic math library for Sky FFP 
profiling intrinsic math library for Sky FFP 
startup code for the Sky FFP 
Sky profiling startup routine for gprof(l) profiling 
Sky profiling for prof( 1) startup 
profiling startup code 
profiling startup code 
file produced for analysis by prof( 1) 
file produced for analysis by gprof(l) 

SEE ALSO 
Kathleen Jensen andNiklaus Wirth, Pascal User Manual and Report. Springer-Verlag, 1978 
American National Standard Pascal Computer Programming Language, IEEPJJohn Wiley-InterscienceJ 
1983 
UNIX Compiler Guide: C, Pascal, FORTRAN 77 
85(1), prof(l), gprof(l), adb(l), dbx(l), ld(l), cc(l), m(l), cc(l) 

DIAGNOSTICS 
The diagnostics produced by the Pascal compiler are intended to be self-explanatory and similar to those 
produced by the BSD pc compiler. Occasional messages may be produced by the assembler or loader. 
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NAME 
plot - graphics filters 

SYNOPSIS 
plot [ -Tterminal [ raster ] ] 

DESCRIPTION 

OPTION 

FILES 

These commands read plotting instructions (see plot(S)) from the standard input, and in general produce 
plotting instructions suitable for a particular terminal on the standard output 

-Tterminal 
Specifies a terminal type. ff no terminal type is specified, the environment parameter $TERM 
(see environ(7)) is used. Known terminals include the following: 

4014 Tektronix 4014 storage scope. 

450 DASI Hyterm 450 terminal (Diablo mechanism). 

300 DASI 300 or GSI terminal (Diablo mechanism). 

JOOS DASI 300S terminal (Diablo mechanism). 

iswindow 
Integrated Solutions Optimum V WorkStation window. 

ver Versatec D1200A printer-plotter. This version of plot places a scan-converted image in 
/usr/tmp/raster and sends the result directly to the plotter device rather than to the stan
dard output The optional argument sends a previously scan-converted file raster to the 
plotter. 

/usr/bin/tek 
/usr/bin/t450 
/usr/binlt300 
/usr/binlt300s 
/usr/binltwsplot 
/usr/bin/vplot 
/usr/tmp/raster 

SEE ALSO 
plot(3X), plot(S) 

BUGS 
There is no lockout protection for /usr/tmp/raster. 
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NAME 
pmerge - pascal file merger 

SYNOPSIS 
pmerge filename.p ... 

DESCRIPTION 

UNIX Programmer's Manual PMERGE(l) 

Pmerge assembles the named Pascal files into a single standard Pascal program and lists the resulting pro
gram on the standard output. You can use pmerge to merge a collection of separately compiled modules 
so that you can run them through pi(l) or export them to other sites. 

FILES 
/usr/tmp/MG• default temporary files 

SEE ALSO 

BUGS 

pc(l}, pi(l), 
Auxiliary documentation Berkeley Pascal User's Manual. 

Pmerge does very little error checking, so incorrect programs will produce unpredictable results. Place 
block comments after the keyword they refer to or they are likely to end up in bizarre places. 
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NAME 
pr - print file 

SYNOPSIS 
pr [ options ] [files ] 

DESCRIPTION 

UNIX Programmer's Manual PR(l) 

Pr produces a pinted 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. 

Inter-terminal messages via write(l) are forbidden while pr is running. 

OPTIONS 
Options apply to all files specified; however, you can reset options between files. 

-n Produces n-colunm output. 

+n Begins printing with page n. 

-f Uses formfeeds instead of newlines to separate pages. Pr assumes a fonnfeed to use up two blank 
lines at the top of a page. (Consequently, this option does not affect the effective page length.) 

-b header 
Takes header as a page header. 

-In Takes the length of the page to be n lines instead of the default 66. 

-m Prints allfiles simultaneously, each in one column. 

-sc Separates columns by the single character c instead of by the appropriate amount of white space. 
Pr interprets a missing c to be a tab. 

-t Tells pr not to print the 5-line header or the 5-line trailer normally supplied for each page. 

-wn For purposes of multi-column output, takes the width of the page to be n characters instead of the 

FILES 
/dev/tty? 

SEE ALSO 
cat(l) 

DIAGNOSTICS 

default 72. 

to suspend messages 

There are no diagnostics when pr is printing on a terminal. 
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NAME 
printenv - print out the environment 

SYNOPSIS 
printenv [ name ] 

DESCRIPTION 

PRINTENV ( 1 ) 

Printenv pints out the values of the variables in the environment If you specify a variable name, 
printenv prints only the value of that variable. 

If you specify a name that is not defined in the environment, printenv returns exit status 1. Otherwise, it 
returns status 0. 

SEE ALSO 
sh(l), environ(7), csh(l) 
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NAME 
prof - display profile data 

SYNOPSIS 
prof [ options ] [ -v [ -low [ -high ] ] ] [ a.out [ mon.out ... ] ] 

DESCRIPTION 
Prof interprets the file produced by the monitor subroutine. Under default modes, prof reads the symbol 
table in the named object file (a.out by default) and correlates it with the profile file (mon.out by default). 
For each external symbol, the percentage of time spent executing between that symbol and the next is 
printed (in decreasing order), together with the number of times that routine was called and the number of 
milliseconds per call. If you specify more than one profile file, the output represents the sum of the 
profiles. 

To tally the number of calls to a routine, specify the -p option of cc, r77, or pc when you compile the file 
containing the routine. This option also arranges for the profile file to be produced automatically. 

OPTIONS 

FILES 

-a Reports all symbols, not just external symbols. 

-I Sorts the output by symbol value. 

-n Sorts the output by number of calls. 

-s Produces a summary profile file in mon.sum. This is useful only when you specify more than one 
profile file. 

-v Suppresses all printing and produces a graphic version of the profile on the standard output for 
display by the plot( I) filters. When plotting, the numbers low and high, by default 0 and 100, may 
be given to cause a selected percentage of the profile to be plotted with accordingly higher resolu
tion. 

-z Prints in the ouput routines which have zero usage (as indicated by call counts and accumulated 
time). 

mon.out 
a.out 
mon.sum 

for profile 
for namelist 
for summary profile 

SEE ALSO 
monitor(3), profil(2), cc(l), plot(IG) 

BUGS 
Beware of quantization errors. 

Prof is confused by 177, which puts the entry points at the bottom of subroutines and functions. 
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NAME 
ps - process status 

SYNOPSIS 
ps [ options ] 

DESCRIPTION 
Ps prints information about processes. Normally, ps prints only your own processes. With the -a option, 
ps prints other users' processes. With the -x option, it includes infonnation about processes without con
ttol terminals. 

All output formats include the following for each process: 
PID the process id 
TI control tenninal of the process 
TIME cpu time used by the process (includes both user and system time) 
ST AT the state of the process 
COMMAND an indication of the command which is running. 

Ps identifies the state of a process by a sequence of four letters, e.g. "RWNA". The first letter indicates 
the runnability of the process: 

R runnable processes 
T stopped processes 
P processes in page wait 
D those in disk (or other short term) waits 
S those sleeping for less than about 20 seconds 
I idle (sleeping longer than about 20 seconds) 

The second letter indicates whether a process is swapped out, showing W if it is, or a blank if it is loaded 
(in-core); a process which has specified a soft limit on memory requirements and which is exceeding that 
limit shows >; such a process is (necessarily) not swapped. 

The third letter indicates whether a process is running with altered CPU scheduling priority (nice); if the 
process priority is reduced, an N is shown, if the process priority has been artificially raised then a'<' is 
shown; processes running without special treatment have just a blank. 

The final letter indicates any special treatment of the process for virtual memory replacement; the letters 
correspond to options to the vadvise(2) call. Currently the possibilities are as follows: 

A VA ANOM 
S VA_SEQL 
blank VA NORM 

An A typically represents a lisp(l) in garbage collection, Sis typical of large image processing programs 
which are using virtual memory to sequentially address voluminous data. · 

OPTIONS 
-a Requests information about all processes with terminals (ordinarily ps displays only the user's own 

processes). 

-c Prints the command name as stored internally in the system for purposes of accounting rather than 
the command arguments, which are kept in the process' address space. This is more reliable, if less 
informative, since the process is free to destroy the latter information. 

-e Prints the environment as well as the arguments to the command. 

-g Tells ps to list infmnation about all processes. Without this option, ps prints information about 
"interesting" processes only. Ps coniders process group leaders to be uninteresting processes. Thus, 
ps normally excludes top-level command interpreters and processes waiting for users to login on free 
terminals. 

-k Tells ps to use the file /vmcore in place of /dev/kmem and /dev/mem. Use this option for 
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postmortem system debugging. 

-I Requests a long listing, with fields PPID, CP, PRI, NI, ADDR, SIZE, RSS and WCHAN as described 
below. 

-n Asks for numerical output. In a long listing, the WCHAN field is printed numerically rather than 
symbolically, or, in a user listing, the USER field is replaced by a UID field. 

-s Adds the size SSJZ of the kernel stack of each process (f<X' use by system maintainers) to the basic 
output fonnat. 

-u Restricts output to processes whose controlling tty is x (which should be specified as printed by ps, 
e.g. 13 f<X' tty3, tco for console, tdO for ttydO, t? for processes with no tty, t for processes at the 
cwrent tty, etc). This option must be the last one given. 

-u Produces user-oriented output. This includes fields USER, %CPU, NICE, SIZE, and RSS as 
described below. 

-v Prints a version of the output containing virtual memory statistics. This includes fields RE, SL, 
PAGEIN, SIZE, RSS, LIM, TSJZ, TRS, %CPU and %MEM, described below. 

-w Uses a wide output fonnat (132 columns rather than 80); if repeated, e.g. ww, uses arbitrarily wide 
output. Ps uses this infonnation to decide how much of long commands to print. 

-x Requests information about processes with no tenninal. 

-U Causes ps to update a private database in which system information is kept. Thus "ps U'' should be 
included in the /etc/re file. 

# A process number may be given, (indicated here by#), in which case the output is restricted to that 
process. This option must also be last. 

Ps considers a second argument to be the file containing the system's namelist Otherwise, ps uses 
/vmunix. A third argument tells ps where to look for core if the k option is given, instead of /vmcore. If 
you specify a fourth argument, ps interprets it as the name of a swap file to use instead of the default 
/dev/drum. 

Fields which are not common to all output formats: 

USER 
%CPU 

NICE 
SIZE 
RSS 
LIM 

TSJZ 
TRS 
%MEM 
RE 
SL 
PAGEIN 
UID 
PPID 
CP 
PRI 
ADDR 
WCHAN 

name of the owner of the process 
cpu utilization of the process; this is a decaying average over up to a minute of previous (real) 
time. Since the time base over which this is computed varies (since processes may be very 
young), it is possible for the sum of all %CPU fields to exceed 100%. 
(or NI) process scheduling increment (see setpriority(2)) 
virtual size of the process (in 1024 byte units) 
real memory (resident set) size of the process (in 1024 byte units) 
soft limit on memory used, specified via a call to setrllmit(2); if no limit has been specified 
then shown as .u 
size of text (shared program) image 
size of resident (real memory) set of text 
percentage of real memory used by this process. 
residency time of the process (seconds in core) 
sleep time of the process (seconds blocked) 
number of disk i/o's resulting from references by the process to pages not loaded in core. 
numerical user-id of process owner 
numerical id of parent of process 
short-tenn cpu utilization factor (used in scheduling) 
process priority (non-positive when in non-interruptible wait) 
swap address of the process 
event on which process is waiting (an address in the system). A symbol is chosen that 
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FILES 
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classifies the address, unless numerical output is requested (see the n ftag). In this case, ps 
trims off the initial part of the address and prints it hexadecimally, e.g., Ox80004000 prints as 
4000. 

F flags associated with process as in <syslproc.h>: 
SLOAD 
SSYS 
SLOCK 
SSWAP 
STRC 
SwrED 
SULOCK 
SP AGE 
SKEEP 
SDLYU 
SWEXIT 
SPHYSIO 
SVFORK 
SVFDONE 
SNOVM 
SPAGI 
SAN OM 
SU AN OM 
STIMO 
SDETACH 
SOU SIG 

000001 in core 
000002 swapper or pager process 
000004 process being swapped out 
000008 save area ftag 
000010 process is being traced 
000020 another tracing flag 
000040 user settable lock in core 
000080 process in page wait state 
000100 another ftag to prevent swap out 
000200 delayed unlock of pages 
000400 working on exiting 
000800 doing physical i/o (bio.c) 
001000 process resulted from vfork() 
002000 another vfork ftag 
004000 no vm, parent in a vfork() 
008000 init data space on demand from inode 
010000 system detected anomalous vm behavior 
020000 user warned of anomalous vm behavior 
040000 timing out during sleep 
080000 detached inherited by init 
100000 using old signal mechanism 

A process that has exited and has a parent that has not yet waited for the process is marked <defunct>. A 
process which is blocked trying to exit is marlced <exiting>. Ps makes an educated guess about the 
filename and arguments given when the process was created by examining memory or the swap area. The 
method is inherently unreliable. Furthermore, a process can to destroy this information, so the names can
not be counted on too much. 

/vmunix 
/dev/kmem 
/dev/drum 
/vmcore 
/dev 
/etclpsdatabase 

system namelist 
kernel memory 
swap device 
core file 
searched to find swap device and tty names 
system namelist, device, and wait channel information 

SEE ALSO 

BUGS 

kill(l), w(l) 

That status of process can change while ps is running. Ps, then, provides only an approximation of the pro
cess status. 
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NAME 
ptx - permuted index 

SYNOPSIS 
ptx [ options ] [ input [ output ] ] 

DESCRIPTION 
Ptx generates a permuted index to file input on file output (by default, standard input and output). It has 
three phases: the first does the permutation, generating one line for each keyword in an input line. Ptx 
rotates the keyword to the front. Then ptx sorts the permuted file. Finally, ptx rotates the sorted lines so 
the keyword comes at the middle of the page. 

Ptx produces output in the form: 

.xx "tail" "before keyword" "keyword and after" "head" 

where .xx may be an nrofT or trofT(l) macro for user-defined formatting. The before keyword and key
word and after fields incorporate as much of the line as will fit around the keyword when it is printed at the 
middle of the page. Tail and head, at least one of which is an empty suing "", are wrapped-around pieces 
small enough to fit in the unused space at the opposite end of the line. When original text must be dis
carded, 'I' marks the spot 

The index for this manual was generated using ptx. 

OPTIONS 

FILES 

BUGS 

-b break 
Uses the characters in the break file to separate words. In any case, tab, newline, and space char
acters are always used as break characters. 

-r Folds upper and lower case letters for sorting. 

-g n Uses 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. 

-i ignore 
Does 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 ignore file. 

-o only Uses as keywords only the words given in the only file. 

-r Takes any leading nonblank characters of each input line to be a reference identifier (as to a page 
or chapter) separate from the text of the line. Attaches that identifier as a Sth field on each output 
line. 

-t Prepares the output for the phototypesetter; the default line length is 100 characters. 

-w n Uses the next argument, n, as the width of the output line. The default line length is 72 characters. 

/usr/bin/sort 
/usr/lib/ eign 

Line length counts do make allowance for overstriking or proportional spacing. 
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NAME 
pwd - working directory name 

SYNOPSIS 
pwd 

DESCRIPTION 

UNIX Programmer's Manual 

Pwd prints the pathname of the working (current) directory. 

SEE ALSO 
cd(l), csh(l), getwd(3) 

BUGS 

PWD(l) 

In csh(l) the command dirs is always faster (although it can give a different answer in the rare case that 
the current directory or a containing directory was moved after the shell descended into it). 
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NAME 
pxrer - Pascal cross-reference program 

SYNOPSIS 
pxrer [ option ] filename 

DESCRIPTION 

PXREF( 1) 

Pxrer makes a line numbered listing and a cross-reference of identifier usage for the program in.filename. 
It treats the keywords goto and label as identifiers for the purpose of the cross-reference. Pxrer does not 
process include directives, but it does place an entry indexed by '#include' in the cross-reference. 

OPTIONS 
Suppresses the listing. 

SEE ALSO 
Berkeley Pascal User's Manual 

BUGS 
Pxrer trims identifiers to 10 characters. 
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NAME 
quota - display disk usage and limits 

SYNOPSIS 
quota [ options ] [ user ] 

DESCRIPI'ION 

QUOTA(l) 

Quota displays a user's disk usage and limits. Only the super-user may use the optional user argument to 
view the limits of users other than himself. 

Without options, quota displays only warnings about mounted file systems where usage is over quota. 

OPTIONS 
-v Displays user's quotas on all mounted file systems where quotas exist 

FILES 
quotas quota file at the file system root 

SEE ALSO 
quotactl(2), quotaon(8), edquota(S) 
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NAME 
ranlib - convert archives to random libraries 

SYNOPSIS 
ranlib [ option ] archive ... 

DESCRIPTION 
Ranlib converts each archive to a form which the loader can load more rapidly. Ranlib does this by 
adding a table of contents called _.SYMDEF to the beginning of the archive. Ranlib uses ar(l) to recon
struct the archive, so that sufficient temporary file space must be available in the file system which contains 
the current directory. 

OPTIONS 
-t Tells ranlib only to "touch" the archives and not to modify them. This option is useful aft.er copy

ing an archive or using the -t option of make(l) to prevent ld(l) frOm complaining about an "out 
of date'' symbol table. 

SEE ALSO 

BUGS 

ld(l), ar(l), lorder(l), make(l) 

Because generation of a library by ar and randomization of the library by ranlib are separate processes, 
phase errors are possible. The loader,· td, warns when the modification date of a library is more recent than 
the creation date of its dictionary; but this means that you get the warning even if you only copy the library. 
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NAME 
ratror - rational Fortran dialect 

SYNOPSIS 
ratror [option ... ] [filename ... ] 

DESCRIPTION 

UNIX Programmer's Manual RA1FOR(l) 

Ratror converts a rational dialect of Fortran into ordinary irrational Fortran. Ratfor provides control flow 
constructs essentially identical to those in C: 

statement grouping: 
{ statement; statement; statement } 

decision-making: 
if (condition) statement [ else statement] 
switch (integer value) { 

case integer: statement 

[default:] statement 
} 

loops: while (condition) statement 
for (expression; condition; expression) statement 
do limits statement 
repeat statement [until (condition)] 
break 
next 

and some syntactic sugar to ~e 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 n7(1). 

SEE ALSO 
n1c1> 
B. W. Kernighan and P. J. Plauger, Software Tools, Addison-Wesley, 1976. 
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NAME 
rep - remote file copy 

SYNOPSIS 
rep [ -p ] filel file2 
rep [ -p] [ -r ]file ... directory 

DESCRIPTION 
Rep copies files between machines. Each.file or directory argument is either a remote filename of the form 
"rhost:path" or a local filename (containing no':' characters, or a'/' before any ~:'s). 

By default, rep preserves the mode and owner of fik2 if file2 already existed. Otherwise rep uses the 
mode of the source file modified by the umask(2) on the destination hosL 

If path is not a full path name, rep interprets it relative to your login directory on rhost. You can quote 
path on a remote host (using \, ", or ') so that the metacharacters are interpreted remotely. 

Rep does not prompt for passwords. Your current local user name must exist on rhost and allow remote 
command execution via rsh(lC). 

Rep handles third party copies, where neither source nor target files are on the current machine. Host
names may also take the form ''mame@rhost'' to use rname rather than the current user name on the 
remote host. The destination hostname may also take the form "rhost.mame" to suppon destination 
machines that are running 4.2BSD versions of rep. 

OPTIONS 
-p Causes rep to attempt to preserve (duplicate) in its copies the modification times and modes of the 

source files, ignoring the umask. 

-r If any of the specified source files are directories, copies each subtree rooted at that name. If you 
uses -r, the destination of the copy must be a directory. 

SEE ALSO 

BUGS 

ep(l), ftp(lC), rsh(lC), rlogin(lC) 

Rep does not detect all cases where the target of a copy might be a file in cases where only a directory 
should be legal. . 
Rep is confused by any output generated by commands in a .login, .profile, or .cshrc file on the remote 
host. 
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NAME 
rdist - remote file disttibution program 

SYNOPSIS 
rdist [ -nqbRhivwy] [ -/ di.stfile] [ -d var-value] [ -m host] [name ... ] 

rclBt [ -nqbRhivwy ] -c name ... [ login@ ] host [ :•st] 

DESCRIPTION 
Rdist is a program to maintain identical copies of files over multiple hosts. It preserves the owner, group, 
mode, and mtime of files if possible and can update programs that are executing. Rclist reads commands 
from distfile to direct the updating of files and/or directaies. If distfile is '-',the standard input is used. If 
no -r option is present, the program looks first for 'distfile', then 'Distfile' to use as the input. If no names 
are specified on the command line, rdBt will update all of the files and directories listed in di.stfile. Other
wise, the argument is taken to be the name of a file to be updated or the label of a command to execute. If 
label and.filenames conflict, it is assumed to be a label. These may be used together to update specific files 
using specific commands. 

The -c option forces rdist to interpret the remaining arguments as a small distfile. The equivalent distfile 
is as follows. 

( name ... ) -> [login@]host 
install [dest] ; 

Other options: 

-d Define var to have value. The -d option is used to define or override variable definitions in the 
di.stfile. Value can be the empty string, one name, or a list of names surrounded by parentheses 
and separated by tabs and/or spaces. 

-m Limit which machines are to be updated. Multiple -m arguments can be given to limit updates to a 
subset of the hosts listed the distfile. 

-n Print the commands without executing them. This option is useful for debugging distfile. 

-q Quiet mode. Files that are being modified are normally printed on standard output. The -q option 
suppresses this. 

-R Remove extraneous files. If a directory is being updated, any files that exist on the remote host that 
do not exist in the master directory are removed. This is useful for maintaining truely identical 
copies of directories. 

-h Follow symbolic links. Copy the file that the link points to rather than the link itself. 

-i Ignore unresolved links. Rdist will normally try to maintain the link structure of files being 
transfered and warn the user if all the links cannot be found. 

-v Verify that the files are up to date on all the hosts. Any files that are out of date will be displayed 
but no files will be changed nor any mail sent. 

-w Whole mode. The whole filename is appended to the destination directory name. Normally, only 
the l~t component of a name is used when renaming files. This will preserve the directory struc
ture of the files being copied instead of Battening the directory sttucture. For example, renaming a 
list of files such as ( dirllfl dir2/f2 ) to dir3 would create files dir3/dirl/f1 and dir3/dir2/f'2 instead 
of dir3/fl and dir3/f'2. 

-y Younger mode. Files are normally updated if their mtime and size (see stat(2)) disagree. The -y 
option causes rdist not to update files that are younger than the master copy. This can be used to 

prevent newer copies on other hosts from being replaced. A warning message is printed for files 
which are newer than the master copy. 
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-b Binary comparison. Perform a binary comparison and update files if they differ rather than com
paring dates and sizes. 

Distfile contains a sequence of entries that specify the files to be copied, the destination hosts, and what 
operations to perform to do the updating. Each entry has one of the following formats. 

<variable name> '=' <name list> 
[label:] <source list>'->' <destination list> <command list> 
[label:] <source list>'::' <time_stamp file> <command list> 

The first format is used for defining variables. The second format is used for distributing files to other 
hosts. The third fonnat is used for making lists of files that have been changed since some given date. The 
sollTce list specifies a list of files and/or direcuries ·on the local host which are to be used as the master 
copy for distribution. The destination list is the list of hosts to which these files are to be copied. Each file 
in the source list is added to a list of changes if the file is out of date on the host which is being updated 
(second format) or the file is newer than the time stamp file (third foonat). 

Labels are optional. They are used to identify a command for partial updates. 

Newlines, tabs, and blanks are only used as separators and are otherwise ignored. Comments begin with'#' 
and end with a newline. 

Variables to be expanded begin with'$' followed by one character or a name enclosed in curly braces (see 
the examples at the end). 

The source and destination lists have the following format: 

<Dame> 
or 

'(' <Zero or more names separated by white-space>')' 

The shell meta-characters'[', ']', '{', '}','•',and'?' are recognized and expanded (on the local host only) 
in the same way as csh(l). They can be escaped with a backslash. The ,_, character is also expanded in 
the same way as. csb but is expanded separately on the local and destination hosts. When the -w option is 
used with a filename that begins with ,_,, everything except the home directory is appended to the destina
tion name. File names which do not begin with 'I' or ,_, use the destination user's home directory as the 
root directory for the rest of the filename. 

The command list consists of zero or more commands of the following fonnat. 

'install' <options> opt_dest_name ';' 
'notify' <name list>';' 
'except' <name list>';' 
'except_pat' <Pattern list>';' 
'special' <name list>string ';' 

The install command is used to copy out of date files and/or directories. Each source file is copied to each 
host in the destination list Directories are recursively copied in the same way. Opt_ dest _name is an 
optional parameter to rename files. If no install command appears in the command list or the destination 
name is not specified, the source filename is used. Directories in the path name will be created if they do 
not exist on the remote host. To help prevent disasters, a non-empty directory on a target host will never be 
replaced with a regular file or a symbolic link. However, under the '-R' option a non-empty directory will 
be removed if the corresponding filename is completely absent on the master host The options are '-R', 
'-h', '-i', '-v', '-w', '-y', and '-b' and have the same semantics as options on the command line except 
they only apply to the files in the source list The login name used on the destination host is the same as the 
local host unless the destination name is of the fonnat ''login@host". 
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FILES 

The notify command is used to mail the list of files updated (and any errors that may have occured) to the 
listed names. If no '@' appears in the name, the destination host is appended to the name (e.g., 
namel@host, narne2@host, ... ). 

The except command is used to update all of the files in the source list except for the files listed in name 
list. This is usually used to copy everything in a directory except certain files. 

The except _pat command is like the except command except that pattern list is a list of regular expressions 
(see ed(l) for details). If one of the patterns matches some string within a filename, that file will be 
ignored. Note that since '\' is a quote character, it must be doubled to become part of the regular expres
sion. Variables are expanded in pattern list but not shell file pattern matching characters. To include a'$', 
it must be escaped with '\'. 

The special command is used to specify sh(l) commands that are to be executed on the remote host after 
the file in name list is updated or installed. If the name list is omitted then the shell commands will be exe
cuted for every file updated or installed. The shell variable 'FILE' is set to the current filename before exe
cuting the commands in string. String starts and ends with'"' and can cross multiple lines in distfile. Mul
tiple commands to the shell should be separated by ';'. Commands are executed in the user's home direc
tory on the host being updated. The special command can be used to rebuild private databases, etc. after a 
program has been updated. 

The following is a small example. 

HOSTS = ( rnatisse root@arpa) 

FILES= (/bin /lib /usr/bin /usr/games 
/usr/include/ { • .h, { s tand,sys, vax • ,pascal,machine }/ • .h} 
/usr/lib /usr/man/man? /usr/ucb /usr/local/rdist ) 

EXLIB = ( Mail.re aliases aliases.dir aliases.pag crontab dshrc 
sendrnail.cf sendmail.fc send.mail.hf sendmail.st uucp vfont ) 

${FILES}-> ${HOSTS} 
install -R; 

srcs: 

except /usr/lib/${EXLIB} ; 
except /usr/games/lib ; 
special /usr/lib/sendmail "/usr/lib/sendrnail -bz" ; 

/usr/src/bin -> arpa 
except_pat ( \\.o\$ /SCCS\$); 

IMAGEN = (ips dviimp catdvi) 

imagen: 
/usr/local/${IMAGEN} -> arpa 

install /usr/local/lib ; 
notify ralph ; 

${FILES} :: stamp.cory 
notify root@cory ; 

distfile input command file 
/tmplrdist• temporary file for update lists 
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SEE ALSO 
sh(l), csh(l), stat(2) 

DIAGNOSTICS 

BUGS 

A complaint about mismatch of rdist version numbers may really stem from some problem with starting 
your shell, e.g., you are in too many groups. 

Source files must reside on the local host where rdist is executed. 

There is no easy way to have a special command executed after all files in a directory have been updated. 

Variable expansion only works for name lists; there should be a general macro facility. 

Rdist aborts on files which have a negative mtime (before Jan 1, 1970). 

There should be a 'force' option to allow replacement of non-empty directories by regular files or sym
links. A means of updating file modes and owners of otherwise identical files is also needed. 
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NAME 
refer - find and insert literature references in documents 

SYNOPSIS 
refer [options] [file •.. ] 

DESCRIPl10N 
Refer is a preprocessor for nroff or troff(l) that finds and fonnats references for footnotes or endnotes. It 
is also the base for a series of programs designed to index, search, sm, and print stand-alone bibliogra
phies, or other data entered in the appropriate fonn. 

Given an incomplete citation with sufficiently precise keywords, refer searches a bibliographic database 
for references containing these keywords anywhere in the title, author, journal, etc. Refer copies the input 
file (or standard input) to standard output, except for lines between.[ and.] delimiters, which it assumes to 
contain keywords Refer replaces these lines with information from the bibliographic database. The user 
may also search different databases, override particular fields, or add new fields. Refer assigns the refer
ence data, from whatever source, to a set of troff strings. Macro packages such as ms(7) print the finished 
reference text from these strings. By default references are flagged by footnote numbers. 

OPTIONS 
-an 

-b 

-Bl.m 

--ckeys 

-e 

-In 

-kx 

-lm,n 

-n 

-p bib 

-P 

-skeys 
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Reverses the first n author names (Jones, J. A. instead of J. A. Jones). If n is omitted all author 
names are reversed. 

Bare mode: does not put any flags in text (neither numbers nor labels). 

Bibliography mode: takes a file composed of records separated by blank lines, and turn them 
into troff input Tums label l into the macro .m with l defaulting to 'ii X and .m defaulting to 
.AP (annotation paragraph). 

Capitalizes (with CAPS SMALL CAPS) the fields whose key-letters are in keys. 

Instead of leaving the references where encountered, accumulates them until a sequence of the 
form 

.[ 
$LIST$ 
.] 

is encountered, and then write out all references collected so far. Collapses references to same 
source. 

Sets the footnote number to n instead of the default of 1 (one). With labels rather than 
numbers, this flag is a no-op. 

Instead of numbering references, uses labels as specified in a reference data line beginning 
%x; by defaultx is L. 

Instead of numbering references, uses labels 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 n is omitted the entire name or date respectively is used. 

Does not search the default file /usr/dict/papers/Ind. If there is a REFER environment variable, 
the specified file will be searched instead of the default file; in this c~ the -n flag has no 
effect 

Takes the next argument bib as a file of references to be searched. Searches the default file 
last 

Places punctuation marks .,:;?! after the reference signal, rather than before. (Periods and 
commas used to be done with strings.) 

Sorts references by fields whose key-letters are in the keys string; permutes reference numbers 
in text accordingly. Implies -e. The key-letters in keys may be followed by a number to indi
cate how many such fields are used, with+ taken as a very large number. The default is AD 
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which sorts on the senior author and then date. ·To scxt, for example, on all authors and then 
tide, use ·sA+T. 

-S Produces references in the·Natural or Social Science fonnat. 

To use your own references, put them in the format described below. They can be searched more rapidly 
by running indxbib( 1) on them before using refer; failure to index results in a linear search. When refer 
is used with the eqn, neqn or tbl preprocessors refer should be first, to minimize the volume of data passed 
through pipes. 

The refer preprocessor and associated programs expect input from a file of references composed of records 
separated by blank lines. A record is a set of lines (fields), each containing one kind of information. Fields 
start on a line beginning with a''%'', followed by a key-letter, then a blank, and finally the contents of the 
field, and continue until the next line starting with ''%' '. The output ordering and formatting of fields is 
controlled by the macros specified for nroff/troff' (for footnotes and endnotes) or roftbib (for stand-alone 
bibliographies). For a list of the most common key-letters and their corresponding fields, see addbib(l). 
An example of a refer entry is given below. 

EXAMPLE 

FILES 

%A 
%T 
%B 
%V 
%I 
%C 
%D 

M.E.Lesk 
Some Applications of Inverted Indexes on the UNIX System 
UNIX Programmer's Manual 
2b 
Bell Laboratories 
Murray Hill, NJ 
1978 

/usr/dict/papers directory of default publication lists 
/usr/lib/ref er directory of companion programs 

SEE ALSO 

BUGS 

addbib(l), sortbib(l), roffbib(l), indxbib(l), lookbib(l) 

Blank spaces at the end of lines in bibliography fields will cause the records to sort and reverse incorrectly. 
Sorting large numbers of references causes a core dump. 
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NAME 
rev - reverse lines of a file 

SYNOPSIS 
rev [file] ••• 

DESCRIPTION 

UNIX Programmer's Manual REV(l) 

Rev copies the named files to the standard output, reversing the order of characters in every line. If no file 
is specified, the standard input is copied. 
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NAME 
rlogin - remote login 

SYNOPSIS 
rlogin rhost [ options ] 
rhost [ options ] 

DESCRIPTION 
Rlogin connects your terminal on the current local host system lhost to the remote host system rhost. 

Each host has a file /etc/hosts.equiv which contains a list of rhost's with which it shares account names. 
(The host names must be the standard names as described in rsh(lC).) When you rlogin as the same user 
on an equivalent host, you don't need to give a password. Each user may also have a private equivalence 
list in a file .rhosts in his login directory. Each line in this file should contain an rhost and a username 
separated by a space, giving additional cases where logins without passwords are to be permitted. H the 
originating user is not equivalent to the remote user, then a login and password will be prompted for on the 
remote machine as in login(l). To avoid some security problems, the .rhosts file must be owned by either 
the remote user or root. 

The remote terminal type is the same as your local terminal type (as given in your environment TERM 
variable). The terminal or window size is also copied to the remote system if the server supports the 
option, and changes in size are reflected as well. All echoing takes place at the remote site, so that (except 
for delays) the rlogin is transparent. Flow control via "Sand "Q and flushing of input and output on inter
rupts are handled properly. 

OPTIONS 
-8 

-ec 

-I username 

Allows an eight-bit input data path at all times. Without this option, parity bits are stripped 
except when the remote side's stop and start characters are other than "Sand "Q. 

Specifies c as the escape character. No space should separate this option flag and the argument 
character. 

Logs in as the specified user. As part of the login procedure, rlogin or rhost prompts for the 
user's password. 

-L Allows the rlogin session to be run in litout mode. A line of the form ',_.'' disconnects from 
the remote host, where "-" is the escape character. Similarly, the line "-"Z" (where "Z, 
control-Z, is the suspend character) will suspend the rlogin session. Substitution of the 
delayed-suspend character (normally "Y) for the suspend character suspends the send portion 
of the rlogin, but allows output from the remote system. 

SEE ALSO 
rsh(lC) 

FILES 
/usr/hosts/• for rhost version of the command 

BUGS 
More of the environment should be propagated. 
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NAME 
rm, nndir - remove (unlink) files or directories 

SYNOPSIS 
rm [ options ] file ... 

rmdir dir ... 

DESCRIPTION 
Rm removes the entries for one or m<re files from a directory. If an entry was the last link to the file, the 
file iS desttoyed. Removal of a file requires write permission in its directory, but neither read nor write per
mission 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, oJherwise the file remains. 

Rmdir removes entties for the named directories, which must be empty. Rmdir does not understand any 
of the options accepted by rm. 

OPTIONS 
Indicates that all the arguments following it are to be treated as filenames. This allows the 
specification of filenames starting with a minus. (-is called the null option.) 

-f Forces rm not to ask questions and not to report errors. 

-i Asks whether .to delete each file, and, under -r, whether to examine each directory. (The "i" 
stands for interactive.) 

-r Recursively deletes the entire contents of the specified directory and the directory itself. Without 
this option, rm prints an error message when asked to delete a directory. 

SEE ALSO 
rm(l), rmdir(l), unlink(2), rmdir(2) 
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NAME 
rmail - handle remote mail received via uucp 

SYNOPSIS 
rmail user ... 

DESCRIPTION 

RMAIL(l) 

Rmail interprets incoming mail received via uucp(lC), collapsing "From" lines in the form generated by 
binmail(l) into a single line of the form ''retum-path!sender'' and passing the processed mail on to send
mail(8). 

Rmail is explicitly designed for use with uucp and sendmail. 

SEE ALSO 
binmail(l ), uucp( 1 C), sendmail(8) 

BUGS 
Rmail should not reside in /bin. 

April 29, 1985 INTEGRATED SOLUTIONS 4.3 BSD 1 



RMDIR( 1) UNIX Programmer's Manual 

NAME 
rmdir - remove (unlink) directories 

SYNOPSIS 
rmdir dir ... 

DESCRIPTION 
Rmdir removes entries for the named directories, which must be empty. 

SEE ALSO 
rm(l), unlink(2), rmdir(2) 
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NAME 
roflbib - run off bibliographic database 

SYNOPSIS 
roll'bib [ options ] [file ... ] 

DESCRIPTION 
Roffbib prints out all records in a bibliographic database, in bibliography format rather than as footnotes or 
endnotes. Generally it is used in conjunction with sortbib: 

sortbib database I roffbib 

Roffbib accepts most of the options understood by nroff( 1 ), most importantly the -T flag to specify termi
nal type. 

If abstracts or comments are entered following the CJbX field key, roffbib will format them into paragraphs 
for an annotated bibliography. Several CJbX fields may be given if several annotation paragraphs are 
desired 

OPTIONS 

FILES 

-e Equally spaces words in justified lines. 

-h Speeds output with tabs (set every 8 spaces). 

-m macros Specifies a user-defined set of macros to replace the macros defined in /usr/lib/tmac/tmac.bib. 
Note that there should be a space between the -m and the macro filename. 

-nn Numbers the first page n. 

-olist Prints only listed page numbers; n-m indicates a range. 

-roption Four command-line registers control formatting style of the bibliography, much like the 

-sn 

-Q 
-Ttenn 

-V 
-:x 

number registers of ms(7). The command-line argument -rNl will number the references 
starting at one (1). The flag -rV2 will double space the bibliography, while -rV1 will double 
space references but single space annotation paragraphs. The line length can be changed from 
the default 6.5 inches to 6 inches with the-rL6i argument, and the page offset can be set from 
the default of 0 to one inch by specifying -rOli (capital 0, not zero). Note: with the -V and 
-Q flags the default page offset is already one inch. 

Nn Reference numbering begins at n. 
V n Sets vertical spacing to n lines. 
Lns Changes line length ton units in scale s (6.5i default). 
Ons Changes page offset to n units in scale s (0 default). 

s Scale: i for inches, c for centimeters. 

Stops every n pages (1 by default). 

Queues output for the phototypesetter. 

As in nroff, specifies the terminal type. 

Sends output to the Versatec. 

Suppresses the printing of these abstracts. 

/usr/lib/tmac/tmac.bib file of macros used by nroff/troff 

SEE ALSO 
refer(l), addbib(l), sortbib(l), indxbib(l), lookbib(l) 

BUGS 
Users have to rewrite macros to create customized formats. 
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NAME 
rsh - remote shell 

SYNOPSIS 
rsh host [-I username ] [ option ] command 
host [ -I username ] [ option ] command 

DESCRIPTION 
Rsb connects to the specified host, and executes the specified command. Rsb copies its standard input to 
the remote command, the standard output of the remote command to its standard output, and the standard 
error of the remote command to its standard error. Interrupt, quit, and terminate signals are propagated to 
the remote command. Rsh normally terminates when the remote 

The remote usemame used is the same as your local usemame, unless you specify a different remote name 
with the -I option. This remote name must be equivalent (in the sense of rlogin(lC)) to the originating 
account. Rsb makes no provisions for specifying a password with a command. 

If you omit command, rsh logs you in on the specified remote host using rlogin(lC). Once logged in, you 
can execute commands on that machine. 

Rsb interprets unquoted shell metacharacters on the local machine and quoted metacharacters on the 
remote machine. Thus the command 

rsh otherhost cat remotefile >> localfile 

appends the remote file remotefile to the localfile localfile, while 

rsh otherhost cat remotefile ">>" otherremotefile 

appends remotefile to othe"emotefile. 

Hostnames are given in the file /etc/hosts. Each host has one standard name (the first name given in the 
file), which is rather long and unambiguous, and optionally one or more nicknames. The hostnarnes for 
local machines also serve as commands in the directory /usr/hosts. If you put this directory in your search 
path, you can omit the rsh command and simply type the hostname, as shown in the second line of the 
SYNOPSIS section. 

OPTIONS 

FILES 

-I 

-n 

username Executes the remote command as the specified user. 

Directs the input of rsb to /elev/null. 

/etc/hosts 
/usr/hostsl* 

SEE ALSO 
rlogin(lC) 

BUGS 
If you are using csb(l) and put a rsh(lC) in the background without redirecting its input away from the ter
minal, it will block even if no reads are posted by the remote command. If you do not want input from the 
remote command, you should redirect the input of rsh to /elev/null using the -n option. 

You cannot run an interactive command (like rogue(6) or vi(l)); use rlogin(lC). 

Stop signals stop the local rsh process only. This is arguably wrong, but currently hard to fix for reasons 
too complicated to explain here. 
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NAME 
ruptime - show host status of local machines 

SYNOPSIS 
ruptime [ options ] 

DESCRIPTION 

RUPTIME(lC) 

Ruptime prints a status line like uptime for each machine on the local network. It forms these lines from 
packets broadcast by each host on the network once a minute. 

If ruptime hasn't received a status report from a machine for S minutes, it lists the machine as being down. 

Normally, ruptime sorts the listing by host name, but you can alter this order by specifying one of the 
options listed below. 

OPTIONS 
-a Counts even those users who have been idle for an hour « more. 

-I Sorts the display by load average. 

-t Sorts the display by up time. 

-u Sorts the display by number of users. 

FILES 
/usr/spool/rwholwhod. • 

SEE ALSO 

data files 

rwho(lC) 
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NAME 
rwho-who's logged in on local machines 

SYNOPSIS 
nvho [ option ] 

DESCRIPTION 

RWHO(lC) 

The rwho command produces output similar to who for all machines on the local network. If rwho has not 
received a report from a machine for S minutes, it assumes the machine is down and does not report users 
last known to be logged into that machine. 

If a users has not typed to the system for a minute or more, then rwho reports this idle time. If a user has 
not typed to the system for an hour or more, rwbo omits that user from its output 

OPTIONS 
-a Includes users who have not typed to the system for an hour or more. 

FILES 
/usr/spool/rwholwhod. • information about other machines 

SEE ALSO 
ruptime( 1 C), rwhod(8C) 

BUGS 
This is unwieldy when the number of machines on the local net is large. 
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NAME 
secs - front end for SCCS (Source Code Control Subsystem) 

SYNOPSIS 
secs [ -r ] [ -ilpath ] [ -ppath ] command [flags ] [ args ] 

DESCRIPTION 
Secs is a front end to the SCCS programs that helps them mesh m<re cleanly with the rest of UNIX. It also 
includes the capability to run ''set user id'' to another user to provide additional protection. 

Basically, secs runs the command with the specified.flags-and args. Each argument is normally modified to 
be prepended with "SCCS/s.". 

Flags to be interpreted by the secs program must be before the command argument. Flags to be passed to 
the actual SCCS program must come after the command argument These flags are specific to the command 
and are discussed in the documentation for that command. 

Besides the usual secs commands, several ''pseudo-commands'' can be issued. These are: 

edit Equivalent to ''get~''. 

delget Perform a delta on the named files and then get new versions. The new versions will 
have id keywords expanded, and will not be editable. The -m, -p, -r, -s, and -y flags 
will be passed to delta, and the -b, -c, -e, -i, -k, -1, -s, and -x ftags will be passed to 
get. 

deledit 

create 

fix 

clean 

unedit 

info 

check 

tell 

diffs 
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Equivalent to "delget" except that the "get" phase includes the "-e" ftag. This option 
is useful for making a ''checkpoint'' of your current editing phase. The same flags will 
be passed to delta as described above, and all the flags listed for ''get'' above except -e 
and -k are passed to "edit". 

Creates an secs file, taking the initial contents from the file of the same name. Any flags 
to '' admin'' are accepted. If the creation is successful, the files are renamed with a 
comma on the front. These should be removed when you are convinced that the SCCS 
files have been created successfully. 

Must be followed by a-r flag. This command essentially removes the named.delta, but 
leaves you with a copy of the delta with the changes that were in it. It is useful for fixing 
small compiler bugs, etc. Since it doesn't leave audit trails, it should be used carefully. 

This routine removes everything from the current directory that can be recreated from 
SCCS files. It will not remove any files being edited. If the -b ftag is given, branches 
are ignored in the determination of whether they are being edited; this is dangerous if you 
are keeping the branches in the same directory. 

This is the opposite of an "edit" or a "get-e". It should be used with extreme caution, 
since any changes you made since the get will be irretrievably l~t 

Gives a listing of all files being edited. If the -b flag is given, branches (i.e., SID' s with 
two or fewer components) are ignored. If the -u flag is given (with an optional argu
ment) then only files being edited by you (or the named user) are listed. 

Like "info'' except that nothing is printed if nothing is being edited, and a non-zero exit 
status is returned if anything is being edited. The intent is to have this included in an 
''install'' entry in a makefile to insure that everything is included into the SCCS file 
before a version is installed. 

Gives a newline-separated list of the files being edited on the standard output. Takes the 
-b and -u ftags like "info" and "check". 

Gives a "diff'' listing between the current version of the program(s) you have out for 
editing and the versions in SCCS format. The -r, -c, -i, -x, and -t ft ags are passed to 
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print 

get; the -1, -s, -e, -f, -h, and -b options are passed to diff. The -C flag is passed to diff 
as-c. 

This command prints out verbose information about the named files. 

The -r flag~ secs as the real user rather than as whatever effective user secs is "set user id" to. The 
-cl flag gives a root directory for the secs files. The default is the cwrent directory. The -p flag defines 
the pathname of the directory in which the SCCS files will be found; ''SCCS'' is the default. The -p flag 
differs from die -cl flag in that the -cl argument is prepended to the entire padmame and the -p argument is 
inserted before the final component of the pathname. For example, ''secs -d/x -py get alb'' will convert to 
"get /x/a/y/s.b". The intent here is to create aliases such as "alias syssccs secs -d/usr/src" which will be 
used as ''syssccs get cmd/who.c''. Also, if the environment variable PROJECT is set, its value is used to 
determine the -d ftag. If it begins with a slash, it is taken directly; otherwise, the home directory of a user 
of that name is examined for a subdirectory "src" or "source". If such a directory is found, it is used. 

Certain commands (such as admin) cannot be run ''set user id'' by all users, since this would allow anyone 
to change the authorizations. These commands are always run as the real user. 

EXAMPLES 
To get a file for editing, edit it, and produce a new delta: 

secs get -e file.c 
ex file.c 
SCCS delta file.c 

To get a file from another directory: 

secs -p/usr/src/sccs/s. get cc.c 

or 

sccs get /usr/src/sccs/s.cc.c 

To make a delta of a large number of files in the current directory: 

SCCS delta * .C 

To get a list of files being edited that are not on branches: 

SCCS info-b 

To delta everything being edited by you: 

secs delta 'sccs tell -u' 

In a makefile, to get source files from an secs file if it does not already exist 

SRCS = <list of source files> 
$(SRCS): 

SCCS get$(REL) $@ 

SEE ALSO 

BUGS 

admin(SCCS), chghist(SCCS), comb(SCCS), delta(SCCS), get(SCCS), help(SCCS), prt(SCCS), 
rmdel(SCCS), sccsdiff(SCCS), what(SCCS) 
Eric Allman, An Introduction to the Source Code Control System 

It should be able to take directory arguments on pseudo-commands like the SCCS commands do. 
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NAME 
script - make typescript of terminal session 

SYNOPSIS 
script [ -a ] [file ] 

DESCRIPTION 

BUGS 

Script makes a typescript of everything printed on your terminal. The typescript is written to file, or 
appended to file if the -a option is given. It can be sent to the line printer later with lpr. If no filename is 
given, the typescript is saved in the file typescript. 

The script ends when the forked shell exits. 

This program is useful when using a crt and a hard-copy record of the dialog is desired, u for a student 
handing in a program that was developed on a crt when hard-copy terminals are in short supply. 

Script places everything in the log file. This is not what the naive user expects. 
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NAME 
sed - stream editor 

SYNOPSIS 
sed [ -n ] [ -e script ] [ -I sfile ] [file ] ... 

DESCRIPTION 
Seel copies the named files (standard input default) to the standard output, edited acc<Xding to a script of 
commands. The -f option causes the script to be taken from file sfile; these options accumulate. If there is 
just one -e option and no -rs, the flag -e may be omitted. The - option suppresses the default output. 

A script consists of editing commands, one per line, of the following 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 pat
tern space. 

An address is either a decimal number that counts input lines cumulatively across files, a'$' that addresses 
the last line of input, or a context address, '/regular expression/', in the style of eel( 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 through 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 function is indi
cated 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 distinct wfile arguments. 

(1) a\ 
text 

Append. Place text on the output before reading the next input line. 

(2) b label 
Branch to the ':' command bearing the label. If label is empty, branch to the end of the script. 

(2)c\ 
text 

Change. Delete the pattern space. With 0 or 1 address or at the end of a 2-address range, place 
text on the output. Start the next cycle. 

(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. 
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(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. 

(l)i\ 
tut 

Insert. Place text on the standard output. 

(2) n Copy the pattern spaee 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. (fhe current line 
number changes.) 

(2) p Print Copy the pattern space to the standard output. 

(2) P 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 upressionlreplacementlftags 
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(l). Flags is zero or more of 

g Global. Substitute for all nonoverlapping instances of the regular expression rather than 
just the first one. 

p Print the pattern space if a (eplacement 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 

(2)w wfile 
Write. Append the pattern space to wfile. 

(2) x Exchange the contents of the pattern and hold spaces. 

(2) ylstringl lstring21 
Transform. Replace all occurrences of characters in stringl with the corresponding character in 
string2. The lengths of string] and string2 must be equal. 

(2) ! function 
Don't Apply the function (or group, if function is '{') only to lines not 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. 

(2) { Execute the following commands through a matching '}' only when the pattern space is selected. 

(0) An empty command is ignored 

SEE ALSO 
ed(l), grep(l), awk(l), lex(l) 
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NAME 
sendbug - mail a system bug report to 4bsd-bugs 

SYNOPSIS 
sendbug [ address ] 

DESCRIPl10N 

FILES 

Bug reports sent to '4bsd-bugs@Berkeley.EDU' are intercepted by a program which expects bug reports to 
cooform to a standard format. Sendbug is a shell script to help the user compose and mail bug reports in 
the correct fmnat. Sendbug works by invoking the editor specified by the environment variable EDITOR 
on a temporary copy of the bug report format outline. The user must fill in the appropriate fields and exit 
the editor. The default editor is vi(l). Sendbug then mails the completed report to '4bsd
bugs@Berkeley .EDU' or the address specified on the command line. 

/usr/ucb/bugformat contains the bug report outline 

SEE ALSO 
vi(l), environ(7), sendmail(8) 
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NAME 
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sh, for, case, if, while,·:, ., break, continue, cd, eval, exec, exit, export, ·login, read, readonly, set, shift, 
times, trap, umask, wait - command language 

SYNOPSIS 
sh [ -ceilmrstuvx] [ arg] ... 

DESCRIPTION 
Sh is a command programming language that executes commands read from a terminal or a file. See invo
cation for the meaning of arguments to the shell. 

Commands. 
A simple-command is a sequence of non blank words separated by blanks (a blank is a tab or a space). 
The first wonl specifies the name of the command to be executed. Except • specified below the remaining 
words are passed • arguments to the invoked command. The command name is ~sed u argument 0 (see 
execve(2)). The value of a simple-command is its exit status if it terminates nmnally or 200+status if it 
terminates abnormally (see sigvec(2) for a list of status values). 

A pipeline is a sequence of one or more commands separated by I· The standard output of each command 
but the last is connected by a pipe{2) to the standard input of the next command. Each command is run as 
a separate process; the shell waits for the last command to terminate. 

A list is a sequence of one or more pipelines separated by ;, &, && or 11 and optionally terminated by ; or 
&. ; and & have equal precedence which is lower than that of && and f f, && and 11 also have equal pre
cedence. A semicolon causes sequential execution; an ampersand causes the preceding pipeline to be exe
cuted without waiting for it to finish. The symbol && (I I> causes the list following to be executed only if 
the preceding pipeline returns a zero (non zero) value. Newlines may appear in a list, instead of semi
colons, to delimit commands. 

A command is either a simple-command or one of the following. The value returned by a command is that 
of the last simple-command executed in the command. 

for name [in word ... ] do list done 
Each time a for command is executed name is set to the next word in the for word list If in word 
... is omitted, in "$@" is assumed. Execution ends when there are no more words in the list. 

case word in [pattern [ I pattern ] ... ) list;;] ••. esac 
A case command executes the list associated with the first pattern that matches word. The form of 
the patterns is the same as that used for filename generation. 

ii list then list [ elif list then list] ... [ else list] fi 
The list following if is executed and if it returns zero the list following then is executed. Other
wise, the list following elif is executed and if its value is zero the list following then is executed. 
Failing that the else list is executed. 

while list [do list] done 
A while command repeatedly executes the while list and if its value is zero executes the do list; 
otherwise the loop terminates. The value returned by a while command is that of the last executed 
command in the do list. until may be used in place of while to negate the loop termination test. 

( list ) Execute list in a subshell. 

{list } list is simply executed. 

The following words are only recognized as the first word of a command and when not quoted. 

ii then else elif fi case in esac for while until do done { } 

Command substitution. 
The standard output from a command enclosed in a pair of back quotes C ') may be used as part or all of a 
word; trailing newlines are removed. 
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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 1U11M ), a digit, or any of the charac
ters • @ #? - $ ! . The value, if any, of the parameter is substituted. The braces are required only 
when parameter is followed by a letter, digit, or underscore that is not to be interpreted as part of 
its name. If parameter is a digit, it is a positional parameter. If parameter is• or@ then all the 
positional parameters, starting with $1, are substituted separated by spaces. SO is set from argu
ment zero when the shell is invoked. 

S {parameter-word} 
If parameter is set, substitute its value; otherwise substitute word. 

S {parameter= word} 
If parameter is not set, set it to word; the value of the parameter is then substituted. Positional 
parameters may not be assigned to in this way. 

S {parameter? word} 
If parameter is set, substitute its value; otherwise, print word and exit from the shell. If word is 
omitted, a standard message is printed. 

$ {parameter +word} 
If parameter is set, 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 ${d-'pwd'} will only execute pwd if 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 number of this shell. 

The process number of the last background command invoked. 

The following parameters are used but not set by the shell. 

HOME The default argument (home directory) for the cd command. 
PATH The search path for commands (see execution). 
MAR, If this variable is set to the name of a mail file, the shell informs the user of the arrival of 

mail in the specified file. 
PSI Primary prompt string, by default '$ '. 
PS2 Secondary prompt stting, by default '> '. 
IFS Internal field separators, normally space, tab, and newline. IFS is ignored if sh is run-

ning as root or if the effective user id differs from the real user id. 

Blank interpretation. 
After parameter and command substitution, any results of substitution are scanned for internal field separa
tor characters (those found in $IFS) and split into distinct arguments where such characters are found. 
Explicit null arguments ("" or ") are retained. Implicit null arguments (those resulting from parameters 
that have no values) are removed. 

File name generation. 
Following substitution, each command word is scanned for the characters •,? and [.If one of these char
acters appears, the word is regarded as a pattern. The word is replaced with alphabetically sorted filenames 
that match the pattern. If no filename is found that matches the pattern, the word is left unchanged. The 
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character • at the start of a filename or immediately following a/, and the character/, must be matched 
explicitly. 

• Matches any string,· including the null string. 
? Matches any single character. 
[ -·] Matches any one of the characters enclosed. A pair of characters separated. by - matches any 

character lexically between the pair. 

Quoting. 
The following characters have a special meaning to the shell and cause termination of a word unless 
quoted. 

; & ( ) I < > newline space tab 

A character may be quoted by preceding it with a \. \newline is ignored. All characters enclosed between 
a pair of quote marks (' '), except a single quote, are quoted. Inside double quotes (" ") parameter and 
command substitution occurs and \ quotes the characters \ ' " and $. 

"$•"is equivalent to "$1 $2-" whereas 
"$@" is equivalent to "$1" "$2" .... 

Prompting. 
When used interactively, the shell prompts with the value of PSI before reading a command. If at any time 
a newline is typed and further input is needed to complete a command, the secondary prompt ($PS2) is 
issued. 

Input output. 
Before a command is executed its input and output may be redirected using a special notation interpreted 
by the shell. The following may appear anywhere in a simple-command or may precede or follow a com
mand and are not passed on to the invoked command. Substitution occurs before word or digit is used. 

<word Use file word as standard input (file descriptor 0). 

>word Use file word as standard output (file descriptor 1). If the file does not exist, it is created; other
wise it is truncated to zero length. 

»word Use file word as standard output If the file exists, output is appended (by seeking to the end); oth
erwise the file is created. 

«word The shell input is read up to a line the same as word, or end of file. The resulting document 
becomes the standard input If any character of word is quoted, no interpretation is placed upon 
the characters of the document; otherwise, parameter and command substitution occurs, \newline 
is ignored, and \ is used to quote the characters \ $ ' and the first character of word. 

<&digit 
The standard input is duplicated from file descriptor digil; see dup(2). Similarly for the standard 
output using > • 

< &- The standard input is closed. Similarly for the standard output using > • 

If one of the above is preceded by a digit, the file descriptor created is that specified by the digit (instead of 
the default 0 or 1). For example, 

•.. 2>&1 

creates file descriptor 2 to be a duplicate of file descriptor 1. 

If a command is followed by & then the default standard input for the command is the empty file 
(/dev/null). Otherwise, the environment for the execution of a command contains the file descriptors of the 
invoking shell as modified by input output specifications. 
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Environment. 
The environment is a list of name-value pairs that is passed to an executed program in the same way as a 
normal argument list; see execve(2) and environ(7). The shell interacts with the environment in several 
ways. On invocation, the shell scans the environment and creates a parameter f<X' each name found, giving 
it the corresponding value. Executed commands inherit the same environment. If the user modifies the 
values of these parameters <X' creates new ones, none of these affects the environment unless the export 
command is used to bind the shell's parameter to the environmenL The environment seen by any executed 
command is thus com~ed of any unmodified name-value pairs originally inherited by the shell, plus any 
modifications or additions, all of which must be noted in export commands. 

The environment for any simple-command may be augmented by prefixing it with one or more assignments 
to parameters. Thus these two lines are equivalent 

TERM-450 cmd args 
(export TERM; TERM-450; cmd args) 

If the -k flag is set, all keyword arguments are placed in the environment, even if the occur after the com
mand name. The following prints 'a=b c' and 'c': 
echo a=b c 
set-k 
echo a=b c 

Signals. 
The INTERRUPT and QUIT signals for an invoked command are ignored if the command is followed by 
&; otherwise signals have the values inherited by the shell from its parent. (But see also trap.) 

Execution. 
Each time a command is executed the above substitutions are carried out. Except for the 'special com
mands' listed below a new process is created and. an attempt is made to execute the command via an 
execve(2). 

The shell parameter SP A TH defines the search path for the directory containing the command. Each alter
native directory name is separated by a colon (: ). The default path is :/bin:/usr/bin. If the command name 
contains a/, the search path is not used. Otherwise, each directory in the path is searched for an executable 
file. If the file has execute permission but is not an a.out file, it is assumed to be a file containing shell 
commands. A subshell (i.e., a separate process) is spawned to read it. A parenthesized command is also 
executed in a subshell. 

Special commands. 
The following commands are executed in the shell process and except where specified no input output 
redirection is permitted for such commands. 

# For non-interactive shells, everything following the# is treated as a comment, i.e. the rest of the 
line is ignored. For interactive shells, the # has no special effect. 

No effect; the command does nothing . 
• file Read and execute commands from file and return. The search path $PATH is used to find the 

directory containing file. 
break [n] 

Exit from the enclosing for or while loop, if any. H n is specified, break n levels. 
continue [ n] 

Resume the next iteration of the enclosing for or while loop. If n is specified, resume at the n-th 
enclosing loop. 

cd [arg] 
Change the current directory to arg. The shell parameter $HOME is the default arg. 

eval [arg ... ] 
The arguments are read as input to the shell and the resulting command(s) executed. 

exec [arg ••• ] 
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UNIX Programmer's Manual SH(l) 

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. 

Causes a non interactive shell to exit with the exit status specified by n. If n is omitted, 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 nwked for automatic expon to the environment of subsequently-executed 
commands. If no arguments are given, a list of exportable names is printed. 

login [ arg ••• ] 
Equivalent to 'exec login arg ... '. 

read name ... 
One line is read from the standard input; successive words of the input are assigned to the vari
ables 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, a list of all readonly names is printed. 

set [ -eknptuvx [ arg ..• ] ] 
-e If non interactive, 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. 
-v 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, the values of all names are printed. 

shift The positional parameters from $2... are renamed $1 ... 

times Print the accumulated user and system times for processes run from the shell. 

trap [arg] [n] ... 
Arg 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, all trap(s) n are reset to their original values. If arg is 
the null string, this signal is ignored by the shell and by invoked commands. If n is 0, the com
mand arg is executed on exit from the shell, otherwise upon receipt of signal n as numbered in 
sigvec(2). Trap with no arguments prints a list of commands associated with each signal number. 

umask [ nnn] 

wait [n] 

The user file creation mask is set to the octal value nnn (see umuk(2)). If nnn is omitted, the 
current value of the mask is printed. 

Wait for the specified process and report its termination status. If n is not given, all currently 
active child processes are waited for. The return code from this command is that of the process 
waited for. 
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Invocation. 
If the first character of argument zero is -, commands are read from seoMEI. 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, commands are read from string . 
-s If the -s flag is present or if no arguments remain then commancb 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 

gtty) then this shell is interactive. In this case the tenninate signal SIGTERM (see sigvec(2)) 
is ignored (so that 'kill O' does not kill an interactive shell) and the interrupt signal SIG INT is 
caught and ignored (so that wait is interruptible). In all cases SIGQUIT is ignored by the 
shell. 

The remaining flags and arguments are described under the set command. 

$HOME/. profile 
/tmplsh• 
/elev/null 

SEE ALSO 
csh(l), test(l), execve(2), environ(7) 

DIAGNOSTICS 

BUGS 

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 
returns the exit status of the last command executed (see also exit). 

If « is used to provide standard input to an asynchronous process invoked by &, the shell gets mixed up 
about naming the input document. A garbage file /tmp/sh• is created, and the shell complains about not 
being able to find the file by another name. 
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NAME 
she - size of an object file 

SYNOPSIS 
sbe [ object ... ] 

DESCRIPTION 

UNIX Programmer's Manual SIZE( 1) 

Size prints the (decimal) number of bytes required by the text, data, and bss portions, and their sum in hex 
and decimal, of each object-file argument. If no file is specified, size prints the size of a.out. 

SEE ALSO 
LOUt(5) 
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NAME 
sleep - suspend execution for an interval 

SYNOPSIS 
sleep seconds 

DESCRIPTION 

SLEEP( 1) 

Sleep suspends execution for the specified number of seconds. It is used to execute a command after a cer
tain 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 
setitimer(2), alarm(3C), sleep{3) 

BUGS 
Seconds must be less than 2,147,483,647. 
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NAME 
soelim - eliminate .so's from moff input 

SYNOPSIS 
soelim [file ..• 1 

DESCRIPTION 
Soelim reads the specified files or the standard input and performs the textual inclusion ordered by the 
nroff directives of the form 

.so filename 

To be executed by soelim, these directives must appear at the beginning of input lines. This inclusion 
method is useful since programs such as tbl do not normally include other files. Soelim allows the place
ment of individual tables in separate files to be run as a part of a large document 

Soelim interprets an argument consisting of a single minus (-) as a filename corresponding to the standard 
input. 

Note that inclusion can be suppressed by using ''' instead of '.', i.e. 

'so /usr/lib/tmac.s 

EXAMPLE 
soelim exum?.n I tbl I nroff-ms I col 1 lpr 

SEE ALSO 

BUGS 

colcrt(l), more(l) 

The format of the source commands must involve no strangeness - exactly one blank must precede and no 
blanks follow the filename. 
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NAME 
sort - sort or merge files 

SYNOPSIS 
IOrt [ -mubdrmrtx ] [ +posl [ -pos2 ] ] ... [ -o name ] [ -T directory ] [ name ] ... 

DESCRIPTION 
Sort sorts lines of all the named files together and writes the result on the standard output. The name ' - ' 
means the standard input If no input files are named, the standard input is sorted. 

The default sort key is an entire line. Default ordering is lexicographic by bytes in machine collating 
sequence. The ordering is affected globally by the following options, one or more of which may appear. 

b Ignore leading blanks (spaces and tabs) in field comparisons. 

d 'Dictionary' order: only letters, digits and blanks are significant in comparisons. 

I Fold upper case letters onto lower case. 

i Ignore characters outside the ASCII range 040-0176 in nonnumeric comparisons. 

n An initial numeric suing, consisting of optional blanks, optional minus sign, and zero or more digits 
with optional decimal point, is sorted by arithmetic value. Option n implies option b. 

r Reverse the sense of comparisons. 

tx 'Tab character' separating fields is x. 

The notation +posl -pos2 restricts a sort key to a field beginning at posl and ending just before pos2. 
Posl and pos2 each have the form m.n, optionally followed by one or more of the flags bdfinr, where m 
tells a number of fields to skip from the beginning of the line and n tells a number of characters to skip 
further. If any flags are present they override all the global ordering options for this key. If the b option is 
in effect n is counted from the first nonblank in the field; b is attached independently to pos2. A missing .n 
means .O; a missing -pos2 means the end of the line. Under the -tx option, fields are strings separated by 
x; otherwise fields are nonempty nonblank strings separated by blanks. 

When there are multiple sort keys, later keys are compared only after all earlier keys compare equal. Lines 
that otherwise compare equal are ordered with all bytes significant. 

These option arguments are also understood: 

c Check that the input file is sorted according to the ordering rules; give no output unless the file is out 
of sort. 

m Merge only, the input files are already sorted. 

o The next argument is the name of an output file to use instead of the standard output. This file may 
be the same as one of the inputs. · 

T The next argument is the name of a directory in which temporary files should be made. 

u Suppress all but one in each set of equal lines. Ignored bytes and bytes outside keys do not partici
pate in this comparison. 

EXAMPLES 
Print in alphabetical order all the unique spellings in a list of words. Capitalized words differ from uncapi
talized. 

sort -u +Of +O list 

Print the password file (passwd(5)) sorted by user id number (the 3rd colon-separated field). 

sort -t: +2n /etc/passwd 
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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/unp!stm•, /tmp/• first and second tties for temporary files 

SEE ALSO 
uniq(l), comm(l), rev(l), join(l) 

DIAGNOSTICS 
Comments and exits with nonzero status for various ttouble conditions and for disorder discovered under 
option-c. 

BUGS 
Very long lines are silently ttuncated. 
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NAME 
sortbib - sort bibliographic database 

SYNOPSIS 
sortbib [ -s KEYS] database ... 

DESCRIPTION 
Sortbib sorts files of records containing refer key-letters by user-specified keys. Records may be 
separated by blank lines, or by . [ and .] delimiters, but the two styles may not be mixed together. This pro
gram reads through each database and pulls out key fields, which are scxted separately. The sorted key 
fields contain the file pointer, byte offset, and length of conesponding records. These records are delivered 
using disk seeks and reads, so sortbib may not be used in a pipeline to read standard input 

By default, sortbib alphabetizes by the first %A and the %D fields, which contain the senior author and 
date. The -s option is used to specify new KEYS. For instance, -sATD will sort by author, tide, and date, 
while -sA+D will sort by all authors, and date. Sort keys past the fourth are not meaningful. No more than 
16 databases may be sorted together at one time. Records longer than 4()C)6 characters will be truncated. 

Sortbib sorts on the last word on the %A line, which is assumed to be the auth<r's last name. A word in 
the final position, such as ''jr.'' or ''ed.'', will be ignored if the name befcehand ends with a comma. 
Authors with two-word last names or unusual constructions can be sorted correctly by using the nroff con
vention ''\O'' in place of a blank. A %Q field is considered to be the same as %A, except sorting begins 
with the first, not the last, word Sortbib sorts on the last word of the %D line, usually the year. It also 
ignores leading articles-(like "A" or "The") when sorting by titles in the %Tor %1 fields; it will ignore 
articles of any modern European language. If a sort-significant field is absent from a record, sortbib places 
that record before other records containing that field. 

SEE ALSO 
refer{l), addbib(l), roflbib(l), indxbib(l), lookbib(l) 

BUGS 
Records with missing author fields should probably be sorted by title. 
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NAME 
spell, spellin, spellout- find spelling errors 

SYNOPSIS 
spell [ -v ] [ -b ] [ -x ] [ -d hlist ] [ -s hstop ] [ -b spellhist ] [file ] •.• 

spellin [ list ] 

spellout [ -d ] list 

DESCRIPTION 

FILES 

Spell collects words from the named documents, and looks them up in a spelling list Words that neither 
occur among nm" are derivable (by applying cenain inflections, prefixes or suffixes) from words in the spel
ling list are printed on the standard output. If no files are named, words are collected from the standard 
input. 

Spell ignores most troff, tbl and eqn(l) constructions. 

Under the -v option, all words not literally in the spelling list are printed, and plausible derivations from 
spelling list words are indicated. 

Under the -b option, British spelling is checked. Besides preferring centre, colour, speciality, travelled, 
etc., this option insists upon -ise in words like standardise, Fowler and the OED to the contrary notwith
standing. 

Under the-x option, every plausible stem is printed with'=' for each word. 

The spelling list is based on many sowces. While it is more haphazard than an ordinary dictionary, it is 
also. more effective with proper names and popular technical words. Coverage of the specialized vocabu
laries of biology, medicine and chemistry is light 

The auxiliary files used for the spelling list, stop list, and history file may be specified by arguments follow
ing the -d, -s, and-b options. The default files are indicated below. Copies of all O\ltput may be accumu
lated in the history file. The stop list filters out misspellings (e.g. thier=thy-y+ier) that would otherwise 
pass. 

Two routines help maintain the hash lists used by spell. Both expect a set of words, one per line, from the 
standard input Spellin combines the words from the standard input and the preexisting list file and places a 
new list on the standard output. If no list file is specified, the new list is created from scratch. Spellout 
looks up each word from the standard input and prints on the standard output those that are missing from 
(or present on, with option -d) the hashed list file. For example, to verify that hookey is not on the default 
spelling list, add it to your own private list, and then use it with spell, 

echo hookey I spellout /usr/dict/hlista 
echo hookey I spellin /usr/dict/hlista > myhlist 
spell --d myhlist huckfinn 

/usr/dictlhlist[ ab] hashed spelling lists, American & British, default for -d 
/usr/dictlhstop hashed stop list, default for -s 
/dev/null history file, default for -b 
/tmplspell.$$• temporary files 
/usr/lib/ spell 

SEE ALSO 

BUGS 

deroff'(l), sort(l), tee(l), sed(l) 

The spelling list's coverage is uneven; new installations will probably wish to monitor the output for 
several months to gather local additions. 
British spelling was done by an American. 

April 29, 1985 INTEGRATED SOLUTIONS 4.3 BSD 1 



SPLINE(lG) UNIX Programmer's Manual SPLINE( 10) 

NAME 
spline - interpolate smooth curve 

SYNOPSIS 
spline [ option ] ... 

DESCRIPTION 
Spline takes pairs of numbers from the standard input as abcissas and ordinates of a function. It produces a 
similar set, which is approximately equally spaced and includes the input set, on the standard output. The 
cubic spline output (R. W. Hamming, Numerical Methods/or Scientists and Engineers, 2nd ed., 349ff) has 
two continuous derivatives, and sufficiently many points to look smooth when plotted, for example by 
graph(lG). 

OPTIONS 
Spline recognizes the following options, each as a separate argument 

-a Supplies abscissas automatically (they are missing from the input). Spacing is given by the next 
argument, or is assumed to be 1 if next argument is not a number. 

-k The constant k used in the boundary value computation 

is set by the next argument By default k = 0. 

-n Space output points so that approximately n intervals occur between the lower and upper x limits. 
(Default n = 100.) 

-p Make output periodic, i.e. match derivatives at ends. First and last input values should normally 
agree. 

-x Next 1(or2) arguments are lower (and upper) x limits. Normally these limits are calculated from the 
data. Automatic abcissas start at lower limit (default 0). 

SEE ALSO 
grapb(lG), plot(lG) 

DIAGNOSTICS 
When data is not strictly monotone in x, spline reproduces the input without interpolating extra points. 

BUGS 
A limit of 1000 input points is enforced silently. 
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NAME 
split - split a file into pieces 

SYNOPSIS 
split [ -n ] [file [ name ] ] 

DESCRIPl10N 

UNIX Programmer's Manual SPLIT( 1) 

Split reads file and writes it inn-line pieces (default 1000), u many as necessary, onto a set of output files. 
The name of the first output file is name with aa appended, and so on lexicographically. If no output name 
is given, x is default. 

If no input file is given, or if- is given in its stead, then the standard input file is used. 
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NAME 
strings - find the printable strings in a object, or other binary, file 

SYNOPSIS 
strings [ options ] file ... 

DESCRIPTION 

STRINGS(l) 

Strings looks for ascii strings in a binary file. A string is any sequence of 4 or more printing characters 
ending with a newline or a null. 

Without the- opt.ion, strings looks for asxii strings only in the initialized data space of object files. 

Strings is useful for identifying random object files and many other things. 

OPTIONS 
-o Introduces each string with its offset in the file (in octal). 

-number 

SEE ALSO 
od(l) 

BUGS 

Uses number as the minimum string length rather than 4. 

Extends strings' search beyond the initialized data space of object files. 

The algorithm for identifying strings is primitive. 
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NAME 
strip - remove symbols and relocation bits 

SYNOPSIS 
strip 1I01ne ••• 

DESCRIPTION 

STRIP( 1) 

Strip removes the symbol table and relocation bits ordinarily attached to the output of the assembler and 
loader. You can use strip 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 
/trnplstm? 

SEE ALSO 
ld(l) 

.April 29, .1985 

temporary file 
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NAME 
struct - structure Fortran programs 

SYNOPSIS 
struct [ options ] file 

DESCRIFl10N 
Struct translates the Fortran program specified by file (standard input default) into a Ratfor program. 
Wherever possible, Ratfor control constructs replace the original Fortran. Statement numbers appear only 
where still necessary. Ratfor makes cosmetic changes, including changing Hollerith strings into quoted 
strings and relational operators into symbols (.e.g. ".GT." into ">"). Ratfor indents the output appropri
ately. 

OPTIONS 

FILES 

-a Tums sequences of else ifs intc a non-ratfor switch of the form 
switch 

{ case precil: code 
case pred2: code 
case pred3: code 
default code 

} 

Struct tests the case predicates in order and executes the code appropriate to only one case. This 
generalized foi:m of switch statement does not occur in Ratfor. 

-b Generates goto's instead of multilevel break statements. 

-en Increments successive labels in the output program by the nonzero integer n (1 by default). 

-en If n is 0 (default), places code within a loop only if it can lead to an iteration of the loop. If n is 
nonzero, -e admits a small code segments to a loop if otherwise the loop would have exits to 
several places including the segment, and the segment can be reached only from the loop. 'Small' 
is close to, but not equal to, the number of statements in the code segment Values of n under 10 
are suggested 

-i Does not turn computed goto statements into switches. (Ratfor does not turn switches back into 
computed goto statements.) 

-n Generates goto's instead of multilevel next statements. 

-s Accepts input in standard format, i.e., comments are specified by a c, C, or • in column 1, and 
continuation lines are specified by a nonzero, nonblank character in column 6. Normally input is 
in the form accepted by f77(1). 

-tn Makes the nonzero integer n the lowest valued label in the output program (default 10). 

/tmplstruct• 
/usrllib/struct'• 

SEE ALSO 

BUGS 

ti7(1) 

Struct ktlows Fortran 66 syntax, but not full Fortran 77. 
If an input Fortran program contains identifiers which are reserved words in Ratfor, the structured version 
of the program will not be a valid Ratfor program. 
The labels generated cannot go above 32767. 
If you get a goto without a target, try -e . 
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NAME 
stty - set terminal options 

SYNOPSIS 
stty [ option ... ] 

DESCRIPTION 
Stty sets certain 1/0 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. Use of one of the following options modifies the output as described: 

all All normally used option settings are reported. 

everything Everything stty knows about is printed. 

speed The terminal speed alone is printed on the standard output. 

size The terminal (window) sizes are printed on the standald output, first rows and then columns. 

even 
-even 
odd 
-OOd 
raw 
-raw 
cooked 

The option strings are selected from the following set: 

allow even parity input 
disallow even parity input 
allow odd parity input 
disallow odd parity input 
raw mode input (no input processing (erase, kill, interrupt, ... ); parity bit passed back) 
negate raw mode 
same as '-raw' 

cbreak make each character available to read(2) as received; no erase and kill processing, but all 
other processing (interrupt, suspend, ... ) is performed 

-cbreak 
-nl 
nl 
echo 
-echo 
lease 
-lease 

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 back every. character typed 
do not echo characters 
map upper case to lower case 
do not map case 

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 
-tabs 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 
''under', to set the value to be undefined. A value of ''"x'', a 2 character sequence, is also interpreted as a 
control character, with""?" representing delete. 

erase c set erase character to c (default '#', but often reset to "H.) 
kill c set kill character to c (default'@', but often reset to "U.) 
in tr 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 S.) 
eof c set end of file character to c (default control D.) 
brk c set break character to c (default undefined.) This character is an additional character causing 

wakeup. 
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crO crl cr2 cr3 
select style of delay for carriage return (see ioctl(2)) 

nlO nil nil nl3 
select style of delay for linefeed 

tabO tabl tab2 tab3 

rrom 
bsObsl 

tty33 
tty37 
vtOS 
dee 

select style of delay for tab 
select style of delay for fonn feed 
select style of delay for backspace 

set all modes suitable for the Teletype Corporation Model 33 terminal. 
set all modes suitable for the Teletype Corporation Model 37 terminal. 
set all modes suitable for Digital Equipment Corp. VTOS terminal 
set all modes suitable for Digital Equipment Corp. q>erating systems users; (erase, kill, and 
interrupt characters to"?, "U, and "C, decctlq and "newcrt" .) 

tn300 set all modes suitable for a General Electric TermiNet 300 
ti700 set all modes suitable for Texas Instruments 700 series terminal 
tek set all modes suitable for Tektronix 4014 terminal 
0 hang up phone line immediately 
5075110134150 2003006001200 1800 2400 4800 9600 exta extb 

rowsn 

Set tenninal baud rate to the number given, if possible. (These are the speeds supported by the 
DH-11 interface). 

The terminal size is recorded as having n rows. 

columns n The terminal size is recorded as having n columns. 

cols n is an alias for col""!f'S. 

A teletype driver which supports the job control processing of csh(l) and more functionality than the basic 
driver is fully described in tty(4). The following options apply only to it 

new 
crt 
crtbs 
prterase 
crterase 
-crterase 
crtkill 
-crtkill 
ctlecho 

-ctlecho 

decctlq 

-decctlq 

tostop 
-tostop 
tilde 
-tilde 
ftusho 
-ftusho 
pend in 

-pen din 
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Use new driver (switching flushes typeahead). 
Set options for a CRT (crtbs, ctlecho and, if>= 1200 baud, crterase and crtkill.) 
Echo backspaces on erase characters .. 
For printing terminal echo erased characters backwards within "\" and "!". 
Wipe out erased characters with ''backspace-space-backspace.'' 
Leave erased characters visible; just backspace. 
Wipe out input on like kill ala crterase. 
Just echo line kill character and a newline on line kill. 
Echo control characters as "".x" (and delete as ""?" .) Print two backspaces following the 
EOT character (control D). 
Control characters echo as themselves; in cooked mode EOT (control-D) is not echoed. 

After output is suspended (normally by "S), only a start character (normally "Q) will restart it. 
This is compatible with DEC's vendor supplied systems. 

After output is suspended, any character typed will restart it; the start character will restart out
put without providing any input (This is the default.) 
Background jobs stop if they attempt terminal output. 
Output from background jobs. to the terminal is allowed. 
Convert"-" to"'" on output (for Hazeltine terminals). 
Leave poor ',_,' alone. 
Output is being discarded usually because user hit control 0 (internal state bit). 
Output is not being discarded. 
Input is pending after a switch from cbreak to cooked and will be re-input when a read 
becomes pending or more input arrives (internal state bit). 
Input is not pending. 
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pauS Puses all 8 bits through on input, in any mode. 
-pasd Strips the 0200 bit on input except in raw mode. 
mdmbuf Start/stop output on carrier transitions (not implemented). 
-mdmbuf Return error if write attempted after carrier drops. 
litout Send output characters without any processing. 
-litout Do normal output processing, inserting delays, etc. 
nohang Don't send hangup signal if carrier drops. 
-nohang Send hangup signal to control process group when carrier drops. 
etxack Diablo style etx/ack handshaking (not implemented). 

STIY(l) 

The following special characters are applicable only to the new teletype driver and are not normally 
changed. 

suspc 
d.msp c 
rpmtc 
flush c 
werase 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 erue character to c (default control W). 
set literal next character to c (default control V). 

ioctl(2), tabs(l), tset(l), tty(4) 
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NAME 
style - analyze writing style of a document 

SYNOPSIS 
style [ options ] file ... 

DESCRIPTION 

STYLE(l) 

Style analyzes the surface characteristics of the writing style of a document. It reports on readability, sen
tence length and structure, word length and usage, verb type, and sentence openers. Because style runs 
derofl' before looking at the text, formatting header files should be included as part of the input. 

OPTIONS 
-a Prints all sentences with their length and readability index. 

-e Prints all sentences that begin with an expletive. 

-lnum Prints all sentences longer than num. 

-ml Causes derorr to skip lists, should be used if the document contains many lists of non-sentences. 

-mm Overrides -ms as the default macro package. 

-p Prints all sentences that contain a passive verb. 

-P Prints parts of speech of the words in the document. 

-rnum Prints all sentences whose readability index is greater than num. 

SEE ALSO 
derofl'( 1 ), diction( 1) 

BUGS 
Use of non-standard formatting macros may cause incorrect sentence breaks. 
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NAME 
su - substitute user id temporarily 

SYNOPSIS 
su [ options ] [ llSerid ] 

DESCRIPTION 
Su demands the password of the specified userid, and if it is given, changes to that userid and invokes the 
Shell sh(l) er csb(l) 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(7)). The new user ID stays in force until the Shell exits. 

H no userid is specified, ''root'' is assumed. Only users in the ''wheel'' group (group 0) can su to ''root'', 
even with the root password. To remind the super-user of his responsibilities, the Shell substitutes '#' for 
i~ usual prompt 

OPTIONS 
-f Prevents csh(l) from executing the .cshrc file, thus making su start up faster. 

Simulates a full login. 

SEE ALSO 
sh(l), csh(l) 
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NAME 
sum - sum and count blocks in a file 

SYNOPSIS 
sum file 

DESCRIPTION 

SUM(l) 

Sum calculates and prints a 16-bit checksum for the named file. It also prints the number of blocks in the 
file. Use sum to look for bad spots or to validate a file communicated over some transmission line. 

SEE ALSO 
wc(l) 

DIAGNOSTICS 
'Read error' is indistinguishable from end of file on most devices. Check the block count 
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NAME 
symorder - rearrange name list 

SYNOPSIS 
symorder orderlist symbolfile 

DESCRIPTION 

UNIX Programmer's Manual 

Orderlist is a file listing symbols found in symbolfile, with one symbol per line. 

SYMORDER ( 1 ) 

Symorder updates symbolfile in place by putting the requested symbols first in the symbol table, in the 
order specified. To do this, symorder swaps the old symbols in the required spots with the new ones. If 
symorder cannot find all the order symbols, it generates an error. 

This program was specifically designed to cut down on the overhead of getting symbols from /vmunix. 

SEE ALSO 
ll&t(3) 

April 29, 1985 INTEGRATED SOLUTIONS 4.3 BSD 1 



SYSLJNE( 1) UNIX Programmer's Manual SYSLINE(l) 

NAME 
sysline - display system status on status line of a terminal 

SYNOPSIS 
sysline [options] 

DESCRIPTION 
Sysline runs in the background and periodically displays system status infonnation on the status line of the 
terminal. Not all terminals contain a status line. Those that do include the h19, concept 108, Ann Arbor 
Ambassador, vtlOO, Televideo 92S/950 and Freedom 100. If no flags are given, sysline displays the time 
of day, the cwrent load average, the change in load average in the last S minutes, the number of users (fol
lowed by a 'u'), the number of runnable process (followed by a 'r'), the number of suspended processes 
(followed by a 's'), and the users who have logged on and off since the last status report. Finally, if new 
mail has arrived, a summary of it is printed. If there is unread mail in your mailbox, an asterisk will appear 
after the display of the number of users. The display is normally in reverse video (if your tenninal supports 
this in the status line) and is right justified to reduce distraction. Every fifth display is done in normal video 
to give the screen a chance to rest. 

If you have a file named .who in your home directory, then the contents of that file is printed first. One 
common use of this feature is to alias chdir, pushd, and popd to place the current directory stack in -1.who 
after it changes the new directory. 

OPTIONS 
-b Beep once every half hour and twice every hour, just like those obnoxious watches you keep 

hearing. 

-c Clear the status line for 5 seconds before each redisplay. 

-d Debug mode -- ptint status line data in human readable format 

-D Print out the current day/date before the time. 

-e Print out only the infonnation. Do not print out the control commands necessary to put the 
information on the bottom line. This option is u~ful for putting the output of sysline onto 
the mode line of an emacs window. 

-h Print out the host machine's name after the time. -i Print out the process id of the sysline 
process onto standard output upon startup. With this infonnation you can send the alarm 
signal to the sysline process to cause it to update immediately. sysline writes to the standard 
error, so you can redirect the standard output into a file to cat.ch the process id. 

-H remote Print the load average on the remote host remote. If the host is down, or is not sending out 
rwhod packets, then the down time is printed instead. If the prefix "ucb" is present, then it is 
removed. 

-j Force the sysline output to be left justified even on terminals capable of cursor movement on 
the status line. 

-I Don't print the names of people who log in and out 

-m Don't check for mail. 

-p Don't report the number of process which are runnable and suspended. 

-r Don't display in reverse video. 

+N Update the status line every N seconds. The default is 60 seconds. 

-q Don't print out diagnostic messages if something goes wrong when starting up. 

-s Print "short" fonn of line by left-justifying if! escapes are not allowed in the status line. 
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Some terminals (the Televideos and Freedom 100 for example) do not allow cursor move
ment (or other "intelligent" operations) in the status line. For these tenninals, sysline 
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FILES 

BUGS 

normally uses blanks to cause right-justification. This flag will disable the adding of the 
blanks. 

-w Window mode -- print the status on the current line of the terminal, suitable for use inside a 
one line window. 

If you have a file .syslinelock in your home directory, then sysllne will not update its statistics and write on 
your screen, it will just go to sleep for a minute. This is useful if you want to momentarily disable sysline. 
Note that it may take a few seconds from the time the lock file is created until you are guaranteed that sys
line will not write on the screen. 

/etc/uunp 
/devlkmem 
/usr/spoo1/rwholwhod.• 
S{HOME}/.who 
${HOME}/.syslinelock 

names of people who are logged in 
contains process table 
who/uptime information for remote hosts 
information to print on bottom line 
when it exists, sysline will not print 

If you interrupt the display then you may find your cursor missing or stuck on the status line. The best 
thing to do is reset the terminal. 
If there is too much for one line, the excess is thrown away. 
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NAME 
systat - display system statistics on a en 

SYNOPSIS 
systat [ -display ] [ refresh-interval ] 

DESCRIPTION 
Systat displays various system statistics in a screen oriented fashion using the curses screen display library, 
curses(3X). 

While systat is running the screen is usually divided into two windows (an exception is the vmstat display 
which uses the entire screen). The upper window depicts the current system load average. The infonna
tion displayed in the lower window may vary, depending on user commands. The lut line on the screen is 
reserved for user input and error messages. 

By default systat displays the processes getting the largest percentage of the processor in the lower win
dow. Other displays show swap space usage, disk i/o statistics (a la iostat(l)), virtual memory statistics (a 
la vmstat(l)), network "mbuf' utilization, and network connections (a la netstat(l)). 

Input is interpreted at two different levels. A "global" command interpreter processes all keyboard input 
If this command interpreter fails to recognize a command, the input line is passed to a per-display com
mand interpreter. This allows each display to have certain display-specific commands. 

Certain characters cause immediate action by systat. These are 

"L Refresh the screen. 

"G Print the name of the current "display" being shown in the lower window and the refresh inter
val. 

"Z Stop systat. 

Move the cursor to the command line and interpret the input line typed as a command. While 
entering a command the current character erase, word erase, and line kill characters may be used. 

The following commands are interpreted by the ''global'' command interpreter. 

help 
Print the names of the available displays on the command line. 

load 
Print the load average over the past 1, 5, and 15 minutes on the command line. 

stop 
Stop refreshing the screen. 

[ start ] [ number ] 

quit 

Start (continue) refreshing the screen. If a second, numeric, argument is provided it is interpreted 
as a refresh interval (in seconds). Supplying only a number will set the refresh interval to this 
value. 

Exit systat. (This may be abbreviated to q .) 

The available displays are: 

pigs 

iostat 
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Display, in the lower window, those processes resident in main memory and getting the largest 
portion of the processor (the default display). When less than 100% of the processor is scheduled 
to user processes, the remaining time is accounted to the "idle" process. 

Display, in the lower window, statistics about processor use and disk throughput. Statistics on 
processor use appear as bar graphs of the amount of time executing in user mode (''user''), in user 
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swap 

mbufs 

vmstat 
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mode running low priority processes ("nice"), in system mode ("system"), and idle ("idle"). 
Statistics on disk throughput show, for each drive, kilobytes of data transferred, number of disk 
transactions performed, and average seek time (in milliseconds). This information may be 
displayed as bar graphs or as rows of numbers which scroll downward. Bar graphs are shown by 
default; commands specific to this display are discussed below. 

Display, in the lower window, swap space in use on each swap device configured. Two sets of bar 
graphs are shown. The upper graph displays swap space allocated to pure text segments (code), 
the lower graph displays space allocated to stack and data segments. Allocated space is sorted by 
its size into buckets of size dmmin, dmmin•2, dmmin•4, up to dmmax (to reflect allocation poli
cies imposed by the system). The disk segment size, in sectors, is displayed along the left hand 
side of the text, and data and stack graphs. Space allocated to the user sttucture and page tables is 
not currently accounted for. 

Display, in the lower window, the number of mbufs allocated for particular uses, i.e. data, socket 
structures, etc. 

Take over the entire display and show a (rather crowded) compendium of statistics related to vir
tual memory usage, process scheduling, device interrupts, system name translation cacheing, disk 
i/o, etc. 

The upper left quadrant of the screen shows the number of users logged in and the load average 
over the last one, five, and fifteen minute intervals. Below this line are statistics on memory utili
zation. The first row of the table reports memory usage only among active processes, that is 
processes that have run in the previous twenty seconds. The second row reports on memory usage 
of all processes. The first column reports on the number of physical pages claimed by processes. 
The second column reports the number of physical pages that are devoted to read only text pages. 
The third and fourth columns report the same two figures for virtual pages, that is the number of 
pages that would be needed if all processes had all of their pages. Finally the last column shows 
the number of physical pages on the free list. 

Below the memory display is the disk usage display. It reports the number of seeks, transfers, and 
number of kilobyte blocks transferred per second averaged over the refresh period of the display 
(by default, five seconds). For some disks it also reports the average milliseconds per seek. Note 
that the system only keeps statistics on at most four disks. 

Below the disk display is a list of the average number of processes (over the last refresh interval) 
that are runnable ('r'), in page wait ('p'), in disk wait other than paging ('d'), sleeping ('s'), and 
swapped out but desiring to run ('w'). Below the queue length listing is a numerical listing and a 
bar graph showing the amount of system (shown as '='),user (shown as '>'),nice (shown as'-'), 
and idle time (shown as''). 

At the bottom left are statistics on name translations. It lists the number of names translated in the 
previous interval, the number and percentage of the translations that were handled by the system 
wide name translation cache, and the number and percentage of the translations that were handled 
by the per process name translation cache. 

Under the date in the upper right hand quadrant are statistics on paging and swapping activity. 
The· first two columns report the average number of pages brought in and out per second over the 
last refresh interval due to page faults and the paging daemon~ The third and fourth columns 
report the average number of pages brought in and out per second over the last refresh interval due 
to swap requests initiated by the scheduler. The first row of the display shows the average number 
of disk transfers per second over the last refresh interval; the second row of the display shows the 
average number of pages transferred per second over the last refresh interval. 
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netstat 
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Below the paging statistics is a line listing the average number of total reclaims ('Rec'), intransit 
blocking page faults ('It'), swap text pages found in free list ('FIS'), file system text pages found 
in free list ('F/F'), reclaims from free list ('RFL'), pages freed by the clock daemon ('Fre'), and 
sequential process pages freed ('SFr') per second over the refresh intezval. 

Below this line are statistics on the average number of zero filled pages ('U') and demand filled 
text pages ('xf') per second over the refresh period. The first row indicates the number of requests 
that were resolved, the second row shows the number that were set up, and the last row shows the 
percentage of setup requests were actually used. Note that this percentage is usually less than 
100%, however it may exceed 100% if a large number of requests are actually used long after they 
were set up during a period when no new pages are being set up. Thus this figure is most interest
ing when observed over a long time period, such as from boot time (see below on getting such a 
display). 

Below the page fill statistics is a column that lists the average number of context switches ('Csw'), 
traps ('Tip'), system calls ('Sys'), interrupts ('Int'), characters output to DZ ports using pseudo
DMA ('Pdm'), page faults ('Flt'), pages scanned by the page daemon ('Sen'), and revolutions of 
the page daemon's hand ('Rev') per second over the refresh interval. 

Running down the right hand side of the display is a breakdown of the interrupts being handled by 
the system. At the top of the list is the total interrupts per second over the time interval. The rest 
of the column breaks down the total on a device by device basis. Only devices that have inter
rupted at least dnce since boot time are shown. 

Display, in the lower window, netwotk connections. By default, network servers awaiung 
requests are not displayed. Each address is displayed in the format "hostpon", with each shown 
symbolically, when possible. It is possible to have addresses displayed numerically, limit the 
display to a set of ports, hosts, and/or protocols; see the list of commands below. 

Commands to switch between displays may be abbreviated to the minimum unambiguous prefix; for exam
ple, ''io' ' for ''iostat' '. Certain information may be discarded when the screen size is insufficient for 
display. For example, on a machine with 10 drives the iostat bar graph displays only 3 drives on a 24 line 
terminal. When a bar graph would overflow the allotted screen space it is ttuncated and the actual value is 
printed "over top" of the bar. 

The following commands are specific to the iostat display; the minimum unambiguous prefix may be sup
plied. 

numbers 
Show the disk i/o statistics in numeric form. Values are displayed in numeric columns which 
scroll downward. 

bars Show the disk i/o statistics in bar graph form (default). 

msps Toggle the display of average seek time (the default is to not display seek times). 

The following commands are specific to the wnstat display; the minimum unambiguous prefix may be sup
plied. 

boot Display cumulative statistics since the system was booted. 

run Display statistics as a running total from the point this command is given. 

time Display statistics averaged over the refresh interval (the default). 

zero Reset running statistics to zero. 

The following commands are common to each display which shows information about disk drives. These 
commands are used to select a set of drives to report on, should your system have more drives configured 
than can normally be displayed on the screen. 
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FILES 

BUGS 

ignore [ drives ] 
Do not display information about the drives indicated. Multiple drives may be specified, 
separated by spaces. 

display [ drives ] 
Display information about the drives indicated. Multiple drives may be specified, separated by 
spaces. 

The following command is specific to the netstat display; the minimum unambiguous prefix may be sup
plied. 

all Toggle the displaying of server processes awaiting requests (this is the equivalent of the -a flag to 
netstat(l)). 

numbers 
Display network addresses numerically. 

names Display network addresses symbolically. 

The remaining commands are common to displays which report network connections (currently only the 
netstat display). These commands may be used to select a specific set of connections for systat to report 
on. 

protocol 
Display only network connections using the indicated protocol (currently either "tcp" or "udp"). 

ignore [items] 
Do not display information about connections associated with the specified hosts or ports. Hosts 
and ports may be specified by name ("ucbmonet", "ftp"), or numerically. Host addresses use 
the Internet dot notation (" 128.32.0.9' '). Multiple items may be specified with a single command 
by separating them with spaces. 

display [items] 
Display information about the connections associated with the specified hosts or ports. As for 
ignore, items may be names or numbers. 

show [ports !hosts] 
Show, on the command line, the currently selected protocols, hosts, and ports. Hosts and ports 
which are being ignored are prefixed with a '! '. If ports or hosts is supplied as an argument to 
show, then only the requested information will be displayed. 

reset Reset the port, host, and protocol matching mechanisms to the default (any protocol, port, or host). 

/vmunix 
/dev/kmem 
/dev/drum 
/etc/hosts 
/etc/networks 
/etc/ services 

for the namelist 
for information in main memory 
for information about swapped out processes 
for host names 
for network names 
for port names 

Takes 2-10 percent of the cpu. Certain displays presume a 24 line by 80 character terminal. The swap 
space display should account for space allocated to the user structure and page tables. The vmstat display 
looks out of place because it is (it was added in as a separate display rather than create a new program). 

The whole thing is pretty hokey and was included in the distribution under serious duress. 
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NAME 
tabs - set terminal tabs 

SYNOPSIS 
tabs [ option ] [ terminal ] 

DESCRIPTION 

UNIX Programmer's Manual TABS( 1) 

Tabs sets the tabs on a variety of terminals. Tabs recognizes various terminal names given in term(7). 
The default is, however, suitable for most 300 baud terminals. 

OPTION 
-n Does not indent the left margin. Usually, the left margin is indented. 

SEE ALSO 
stty(l), terDl(7) 

BUGS 
It's much better to use tset(l). 
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NAME 
tail - deliver the last part of a file 

SYNOPSIS 
tail (options] [file] 

DESCRIPTION 
Tail copies the named file to the standard output beginning at a designated place. If you do not specify a 
file, tail copies the standard input. 

OPTIONS 
+number [lbc] 

Begins copying at distance +number from the beginning of the file. -number 

-number [lbc] 
Begins copying number units from the end of the input Tail counts number in units of lines, 
blocks or characters, according to the appended option I, b or c. When no units are specified, tail 
counts by lines. 

-f Causes tail not to quit at end of file. Instead, tail waits and reads repeatedly in hopes that the file 
will grow. 

-r Causes tail to print lines from the end of the file in reverse order. By default, r prints the entire 
file this way. 

SEE ALSO 

BUGS 

dd(l) head(l) 

Tail stores text specified from the end of the file in a buffer. Using a buffer limits the length of such 
copies. 

Various kinds of anomalous behavior can happen with character special files. 
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NAME 
talk - talk to another user 

SYNOPSIS 
talk user [ ttyname ] 

DESCRIPTION 

FILES 

Talk is a visual communication program which copies lines from your terminal to that of another user. 

If you wish to talk to someone on you own machine, then user is just the person's login name. If you wish 
to talk to a user on another host, then user is of the form : 

host!user 
host.user 
host:user 
user@host 

The form user@host is perhaps preferred. 

ff you want to talk to a user who is logged in more than once, the ttyname argument may be used to indi
cate the appropriate terminal name. 

When first called, it sends the message 

Message from TalkDaemon@his _machine ... 
talk: connection requested by your_ name@your _machine. 
talk: respond with: talk your_ name@your _machine 

to the user you wish to talk to. At this point, the recipient of the message should reply by typing 

talk your _name@your _machine 

It doesn't matter from which machine the recipient replies, as long as his login-name is the same. Once 
communication is established, the two parties may type simultaneously, with their output appearing in 
separate windows. Typing control L redraws the screen. Erase, kill, and word kill characters perform the 
same functions in talk as they do elsewhere. To exit, just type your interrupt character; talk moves the 
cursor to the bottom of the screen and restores the terminal. 

Users can use the mesg command to grant or deny permission to talk. By default, mesg permits talking. 
Certain commands, in particular nroff and pr( 1 ), disallow messages in order to prevent messy output. 

/etc/hosts 
/etc/utmp 

to find the recipient's machine 
to find the recipient's tty 

SEE ALSO 

BUGS 

mail(l), mesg(l), who(l), write(l) 

The version of talk(l) released with 4.3BSD uses a protocol that is incompatible with the protocol used in 
the version released with 4.2BSD. 
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NAME 
tar - tape archiver 

SYNOPSIS 
tar [ key ] [ option ] [files ] 

DESCRIPTION 

KEYS 

Tar saves and restores multiple files on a single file (usually a magnetic tape, but it can be any file). Tar's 
actions are controlled by the key argument. The key is a stting of characters containing at most one func
tion letter and possibly one or more function modifiers. Other arguments to tar are file or directory names 
specifying which files to dump or restore. In all cases, appearance of a directory name refers to the files 
and (recursively) subdirectories of that directory. 

Previous restrictions dealing with tar's inability to properly handle blocked archives have been lifted. 

Function Letters 

The function portion of the key is specified by one of the following letters: 

c Create a new tape; writing begins on the beginning of the tape instead of after the last file. This 
command implies r. 

r The named files are written on the end of the tape. The c function implies this. 

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. 

x The named files are extracted from the tape. If the named file matches a directory whose con
tents 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. 

Function Modifiers 

The following characters may be used in addition to the letter which selects the function desired. 

0, ••• , 9 

b 

B 

I 

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. 

Tar uses the next argument as the blocking factor for tape records. The default is 20 (the max
imum). This option should only be used with raw magnetic tape archives (See r above). The 
block size is determined automatically when reading tapes (key letters 'x' and 't'). 

F<X'Ces input and output blocking to 20 blocks per record. This option was added so that tar 
can work across a communications channel where the blocking may not be maintained. 

Tar uses the next argument as the name of the archive instead of /dev/rmt?. If the name of the 
file is'-', tar 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 hierar
chies with the command 

cd fromdir; tar cf - . I ( cd todir; tar xf -) 

h F<X'Ce tar to follow symbolic links as if they were normal files or directories. Normally, tar 
does not follow symbolic links. 

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 not to restore the modification times. The modification time will be the time of 
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extraction. 

o On output, tar nonnally 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 fonn 

p 

v 

"<name>/: cannot create". 
This modifier will suppress the directory information. 

This modifier says to restore files to their original modes, ignaing the present umask(2). 
Setuid and sticky information will also be restored to the super-user. 

Normally tar does its work silently. The v (verbose) option makes tar print the name of each 
file it treats preceded by the function letter. With the t function, the verbose option gives more 
information about the tape entries than just their names. 

Tar prints the action to be taken followed by filename, then wait for user confirmation. If a 
word beginning with 'y' is given, the action is done. Any other input means don't do it. 

OPTIONS 
-Cdir Performs a cbdir(2) to the specified directory. This allows multiple directories not related by a 

close common parent to be archived using short relative path names. For example, to archive 
files from /usr/include and from /et£, one might use 

FILES 
/dev/rmt? 
/tmpltar• 

tar c -C lust include -C I et£ 

SEE ALSO 
tar(5) 

DIAGNOSTICS 

BUGS 

Tar prints messages about bad key characters and tape read/write errors. 
It complains 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 u option can be slow. 
The current limit on filename length is 100 characters. 
There is no way selectively to follow symbolic links. 
When extracting tapes created with the r or u options, directory modification times may not be set 
correctly. 
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NAME 
tbl - format tables for nroff or troff 

SYNOPSIS 
tbl [files] ••• 

DESCRIPTION 

TBL(l) 

Tbl is a preprocessor for formatting tables for nroft' or trofl'(l). The input files are copied to the standard 
output, except for lines between .TS and .TE command lines, which are assumed to describe tables and are 
reformatted For more information, see the tbl(l) reference manual. 

If no arguments are given, tbl reads the standard input. This means you can use it as a filter. When using 
tbl with eqn or neqn, place the tbl command first to minimize the volume of data passed through pipes. 

EXAMPLE 
As an example, letting \t represent a tab (which should be typed as a genuine tab) the input 

yields 

SEE ALSO 

.TS 
css 
ccs 
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\tl 644\t3.49 
Bridgewater\t7897\t3.81 
Far Hills\t240\t3.19 
.TE 

Household Population 
Town Households 

Bedminster 
Bernards Twp. 
Bernardsville 
Bound Brook 
Branchburg 
Bridgewater 
Far Hills 

Number Size 
789 3.26 

3087 3.74 
2018 3.30 
3425 3.04 
1644 3.49 
7897 3.81 
240 3.19 

troff ( 1 ), eqn( 1) 
M. E. Lesk, TBL. 
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NAME 
tc - photoypesetter simulator 

SYNOPSIS 
tc [ options] [file ] 

DESCRIPTION 
Tc interprets its input (standard input default) as device codes for a Graphic Systems phototypesetter (cat). 
The standard output of tc is intended for a Tektronix 4015 (a 4014 terminal 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 oversttuck combinations where necessary. An example 
of typical usage is: 

troff -t file I tc 

At the end of each page tc waits for a newline (empty line) from the keyboard before continuing on to the 
next page. In this wait state, you can use the following commands: 

e Suppresses the screen erase before the next page. 

sN Skips the next N pages. 

!line Sends line to the shell. 

OPTIONS 
'-l w' Multiply the default aspect ratio, 1.5, of a displayed page by l/w. 

-pL Sets page length to L. L may include the scale factors p (points), i (inches), c (centimeters), and P 
(picas). The default is picas. 

-sN Skips the first N pages.· 

-t Does not wait between pages. Use this option when you direct output into a file. 

SEE ALSO 

BUGS 

troff( 1 ), plot( 1 G) 

Font distinctions are lost. 
Tc's character set is limited to ASCII in just one size. 
The aspect ratio option is unbelievable. 
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NAME 
tcopy - copy a mag tape 

SYNOPSIS 
tcopy src [ dest ] 

DESCRIPTION 

UNIX Programmer's Manual TCOPY(l) 

Tcopy copies magnetic tapes. It makes only one assumption about the magnetic tape-that there are two 
tape marks at the end the tape. 

If you specify a source tape src without a destination tape dest, tcopy prints information about the sizes of 
records and tape files. If you specify both a source tape and a destination tape, tcopy copies the source tape 
to the destination tape. The blocking on the destination tape will be identical to that used on the source 
tape. 

When copying a tape tcopy prints the same output it does when it prints record and tape file sizes. 

SEE ALSO 
mtio(4) 
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NAME 
tee - pipe fitting 

SYNOPSIS 
tee [ options ] [file ] •.. 

DESCRIPTION 

UNIX Programmer's Manual 

Tee transcribes the standard input to the standard output and copies the input to the specifiedjiles. 

OPTIONS 
-a Appends the output to the files rather than overwriting them. 

-i Ignores interrupts. 
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NAME 
telnet - user inteJface to the TELNET protocol 

SYNOPSIS 
telnet [ host [port ] ] 

DESCRIPTION 
Telnet is used to communicate with another host using the TELNET protocol. If telnet is invoked without 
arguments, it enters command mode, indicated by its prompt (''telnet>''). In this mode, it accepts and exe
cutes the commands listed below. If it is invoked with arguments, it performs an open command (see 
below) with those arguments. 

Once a connection has been opened, telnet enters an input mode. The input mode entered will be either 
"character at a time" or "line by line" depending on what the remote system supports. 

In ''character at a time'' mode, most text typed is immediately sent to the remote host for processing. 

In "line by line" mode, all text is echoed locally, and (normally) only completed lines are sent to the 
remote host The "local echo character" (initially ""E,,) may be used to tum off and on the local echo 
(this would mostly be used to enter passwords without the password being echoed). 

In either mode, if the local chars toggle is TRUE (the default in line mode; see below), the user's quit, intr, 
and flush characters are trapped locally, and sent as TELNET protocol sequences to the remote side. 
There are options (see toggle autoflush and toggle autosynch below) which cause this action to flush subse
quent output to the terminal (until the remote host acknowledges the TELNET sequence) and flush previ
ous terminal input (in the case of quit and intr). 

While connected to a remote host, telnet command mode may be entered by typing the telnet ''escape 
character" (initially ""]''). When in command mode, the normal terminal editing conventions are avail
able. 

COMMANDS 

The following commands are available. Only enough of each command to uniquely identify it need be 
typed (this is also true for arguments to the mode, set, toggle, and display commands). 

open host [port ] 

close 

quit 

z 

Open a connection to the .named host If no port number is specified, telnet will attempt to contact 
a TELNET server at the default port. The host specification may be either a host name (see 
hosts(S)) or an Internet address specified in the "dot notation" (see inet(3N)). 

Close a TELNET session and return to command mode. 

Close any open TELNET session and exit telnet. An end of file (in command mode) will also 
close a session and exit. 

Suspend telnet. This command only wolks when the user is using the csh(l). 

mode type 

status 

Type is either line (for "line by line" mode) or character (for "character at a time" mode). The 
remote host is asked for permission to go into the requested mode. If the remote host is capable of 
entering that mode, the requested mode will be entered. 

Show the current status of telnet. This includes the peer one is connected to, as well as the 
current mode. 

display [ argument ... ] 
Displays all, or some, of the set and toggle values (see below). 
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? [command] 
Get help. With no arguments, telnet prints a help summary. If a command is specified, telnet 
will print the help information for just that command. 

send arguments 
SeN:k one or more special character sequences to the remote hosL The following are the argu
ments which may be specified (more than one argument may be specified at a time): 

escape 

syn.ch 

brk 

ip 

ao 

ayt 

ec 

el 

ga 

n.op 

? 

Sends the current telnet escape character (initially ""]' '). 

Sends the TELNET SYNCH sequence. This sequence causes the remote system to dis
card all previously typed (but not yet read) inpuL This sequence is sent as TCP urgent 
data (and may not work if the remote system is a 4.2 BSD system -- if it doesn't work, a 
lower case "r'' may be echoed on the terminal). 

Sends the TELNET BRK (Break) sequence, which may have significance to the remote 
system. 

Sends the TELNET IP (Interrupt Process) sequence, which should cause the remote sys
tem to abort the currently running process. 

Sends the TELNET AO (Abort Output) sequence, which should cause the remote sys
tem to flush all output from the remote system to the user's terminal. 

Sends the TELNET AYT (Are You There) sequence, to which the remote system may 
or may not choose to respond 

Sends the TELNET EC (Erase Character) sequence, which should cause the remote sys
tem to erase the last character entered. 

Sends the TELNET EL (Erase Line) sequence, which should cause the remote system to 
erase the line currently being entered. 

Sends the TELNET GA (Go Ahead) sequence, which likely has no significance to the 
remote system. 

Sends the TELNET NOP (No OPeration) sequence. 

Prints out help information for the send command. 

set argument value 

May 10, 1986 

Set any one of a number of telnet variables to a specific value. The special value ''off'' turns off 
the function associated with the variable. The values of variables may be interrogated with the 
display command The variables which may be specified are: 

echo 

escape 

This is the value (initially ""E") which, when in "line by line" mode, toggles between 
doing local echoing of entered characters (for normal processing), and suppressing echo
ing of entered characters (for entering, say, a password). 
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This is the telnet escape character (initially "'T ') which causes entry into telnet com
mand mode (when connected to a remote system). 

inte"upt 

quit 

If telnet is in localchars mode (see toggle localchars below) and the inteml[Jt character 
is typed, a TELNET IP sequence (see send ip above) is sent to the remote host. The ini
tial value for the interrupt character is taken to be the tenninal's intr character. 

If telnet is in localchars mode (see toggle localchars below) and the quit character is 
typed, a TELNET BRK sequence (see send brk above) is sent to the remote host. The 
initial value for the quit character is taken to be the terminal's quit character. 

flushoutput 

erase 

kill 

eof 

If telnet is in localchars mode (see toggle localchars below) and theflushoutput charac
ter is typed, a TELNET AO sequence (see send QI) above) is sent to the remote host. 
The initial value for the flush character is taken to be the terminal's ftush character. 

H telnet is in localchars mode (see toggle localchars below), and if telnet is operating in 
''character at a time'' mode, then when this character is typed, a TELNET EC sequence 
(see send ec above) is sent to the remote system. The initial value for the erase character 
is taken to be the terminal's erase character. 

If telnet is in localchars mode (see toggle localchars below), and if telnet is operating in 
''character at a time'' mode, then when this character is typed, a TELNET EL sequence 
(see send el above) is sent to the remote system. The initial value for the kill character is 
taken to be the terminal's kill character. 

If telnet is operating in ''line by line'' mode, entering this character as the first character 
on a line will cause this character to be sent to the remote system. The initial value of the 
eof character is taken to be the terminal's eof character. 

toggle arguments ... 
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Toggle (between TRUE and FALSE) various flags that control how telnet responds to events. 
More than one argument may be specified. The state of these flags may be interrogated with the 
display command Valid arguments are: 

localchars 
If this is TRUE, then the flush, inte"upt, quit, erase, and lcill characters (see set above) 
are recognized locally, and transformed into (hopefully) appropriate TELNET control 
sequences (respectively QI), ip, brk, ec, and el; see send above). The initial value for 
this toggle is TRUE in "line by line" mode, and FALSE in "character at a time" mode. 

auto flush 
If autoflush and localchars are both TRUE, then when the ao, intr, or quit characters are 
recognized (and transformed into TELNET sequences; see set above for details), telnet 
refuses to display any data on the user's terminal until the remote system acknowledges 
(via. a TELNET Timing Mark option) that it has processed those TELNET sequences. 
The initial value for this toggle is ·TRUE if the terminal user had not done an "stty 
noflsh", otherwise FALSE (see stty(l)). 

auto synch 
If autosynch and localchars are both TRUE, then when either the intr or quit characters 
is typed (see set above for descriptions of the intr and quit characters), the resulting 
TELNET sequence sent is followed by the TELNET SYNCH sequence. This pro
cedure should cause the remote system to begin throwing away all previously typed 
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BUGS 

crmod 

debug 

options 

netdata 

? 

input until both of the TELNET sequences have been read and acted upon. The initial 
value of this toggle is FALSE. 

Toggle carriage return mode. When this mode is enabled, most cmriage return characters 
received from the remote host will be mapped into a carriage return followed by a line 
feed. This mode does not affect those characters typed by the user, only those received 
from the remote host. This mode is not very useful unless the mnote host only sends 
carriage return, but never line feed. The initial value for this toggle is FALSE. 

Toggles socket level debugging (useful only to the superuser). The initial value for this 
toggle is FALSE. 

Toggles the display of some internal telnet protoeol processing (having to do with TEL
NET options). The initial value for this toggle is FALSE. 

Toggles the display of all network data (in hexadecimal format). The initial value for 
this toggle is FALSE. 

Displays the legal toggle commands. 

There is no adequate way for dealing with flow control. 

On some remote systems, echo ~as to be turned off manually when in "line by line'' mode. 

There is enough settable state to justify a .telnetrc file. 

No capability for a .telnetrc file is provided. 

In "line by line" mode, the terminal's eof character is only recognized (and sent to the remote system) 
when it is the first character on a line. 
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NAME 
test - condition command 

SYNOPSIS 
test expr 

DESCRIPTION 
Test evaluates the expression expr, and if its value is ttue then returns zero exit status; otherwise, a non 
zero exit status is returned. Test returns a non zero exit if there are no arguments. 

PRIMITIVES 
The following primitives are used to construct expr. 

-dfile True if the file exists exists and is a directory. 

-f file True if the file exists and is not a directory. 

-nsl 

-r file 

-sfile 

True if the length of the string sl is nonzero. 

True if the file exists and is readable. 

True if the file exists and has a size greater than zero. 

-t [fildes] True if the open file whose file descriptor number isfildes (1 by default) is associated with a 
terminal device. 

-w file 

-zsl 

True if the file exists and is writable. 

True if the length of string sl is zero. 

True if the integers nl and n2 are algebraically equal. 

True if integer nl is greater than or equal to n2. 

True if integer nl is greater than n2. 

True if integer nl is less than or equal to n2. 

True if integer nl is less than n2. 

nl -eq n2 

nl -ge n2 

nl -gtn2 

nl -le n2 

nl -It n2 

nl -nen2 True if integer nl is not equal to n2. Any of the comparisons -ne, -gt, -ge, -It, or -le may 
be used in place of -eq. 

sl 

sl =s2 

sl != s2 

OPERATORS 

True if sl is not the null string. 

True if the strings sl and s2 are equal. 

True if the strings sl and s2 are not equal. 

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. Note that all the operators and flags are separate arguments to test. 
Note also that parentheses are meaningful to the Shell and must be escaped. 

SEE ALSO 
sh(l), find(l) 
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NAME 
tttp - trivial file transfer program 

SYNOPSIS 
trtp [host] 

DESCRIPTION 

Tttp is the user interface to the Internet TFfP (Trivial File Transfer Protocol), which allows users to 
transfer files to and from a remote machine. If you specify the remote host on the command line, tftp uses 
the specified host as the default host for future transfers (see the connect command below). 

COMMANDS 

Once tftp is running, it issues the prompt tftp> and recognizes the following commands: 

ascii Shorthand for "mode ascii" 

binary Shorthand for "mode binary" 

connect host-name [port ] 
Sets the host (and optionally port) for transfers. Note that the TFTP protocol, unlike the FTP pro
tocol, does not maintain connections betweeen transfers; thus, the connect command does not 
actually create a connection, but merely remembers what host is to be used for transfers. You do 
not have to use the connect command; the remote host can be specified as part of the get or put 
commands. 

mode transfer-mode 
Sets the mode for transfers; transfer-mode may be one of ascii or binary. The default is ascii. 

get filename 
get remotename localname 
getfilel ftle2 ... ftleN 

Gets a file or set of files from the specified sources. Source can be in one of two forms: a 
filename on the remote host, if the host has already been specified, or a string of the form 
host:filename to specify both a host and filename at the same time. If the latter form is used, the 
last hostname specified becomes the default for future transfers. 

put file 

put local.file remotefile 
put.file] ftle2 ... ftleN remote-directory 

Puts a file or set of files to the specified remote file or directory. The destination can be in one of 
two forms: a filename on the remote host, if the host has already been specified, or a string of the 
form host:filename to specify both a host and filename at the same time. If the latter form is used, 
the hostnarne specified becomes the default for future transfers. If the remote-directory form is 
used, the remote host is assumed to be a UNIX machine. 

quit Exits tftp. An end-of-file also exits. 

rexmt retransmission-timeout 
Sets the per-packet retransmission timeout, in seconds. 

status Shows current status. 

timeout total-transmission-timeout 
Sets the total transmission timeout, in seconds. 

trace Toggles packet tracing. 

verbose Toggles verbose mode. 

? [ command-name ... ] 
Prints help information. 
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BUGS 
Because there is no user-login or validation within the TFTP protocol, the remote site will probably have 
some sort of file-access restrictions in place. The exact methods are specific to each site and therefore 
difficult to document here. 
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NAME 
time - time a command 

SYNOPSIS 
time command 

DESCRIPTION 

BUGS 

Time executes the given command, then prints the time elapsed during command execution, 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 varies according to the kind of memory the program happens to use. The 
user time in MOS is oft.en half what it is in core. 

Time prints times on the diagnostic output stream. 

Time is built in to csh(l), using a different output format. 

Elapsed time is accurate to the second, while the CPU times are measured to the 1 OOth 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 csb(l), with a much different syntax. This command is available as 
"/bin/ti.me" to csh users. 
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NAME 
tip, cu - connect to a remote system 

SYNOPSIS 
tip [ options ] system-name 
tip [ options ] phone-number 
cu phone-number [ -t ] [ -s speed] [ -a acu ] [ -I line ] [ -# ] 

DESCRIPTION 
Tip and cu establish a full-duplex connection to another machine, giving the appearance of being logged in 
directly on the remote cpu. It goes without saying that you must have a login on the machine (or 
equivalent) to which you wish to connect. The preferred interface is tip. · The cu interface is included for 
those people attached to the ''call UNIX'' command of version 7. This manual page describes only tip. 

Typed characters are normally transmitted directly to the remote machine (which does the echoing as well). 
A tilde('-') appearing as the first character of a line is an escape signal. Tip recogni?.es the following set of 
escape characters. 

TILDE ESCAPE CHARACTERS 

-s 

_ .. D-. 

Escapes to a shell (exiting the shell will return you to tip). 

Copies file from local to remote. Tip prompts for the name of a local file to transmit 

Copies file from remote to local. Tip prompts first for the name of the file to be sent, then 
for a command to be executed on the remote machine. 

Pipes the output from a remote command to a local UNIX process. The command string 
sent to the local UNIX system is processed by the shell. 

Pipes the output from a local UNIX process to the remote host. The command string sent to 
the local UNIX system is processed by the shell. 

Sends a BREAK to the remote system. For systems which don't support the necessary ioctl 
call the break is simulated by a sequence of line speed changes and DEL characters. 

Displays a summary of the tilde escapes. 

Changes directory to name (no argument implies change to your home directory). 

Drops the connection and exit (you may still be logged in on the remote machine). 

-p from [ to ] Sends a file to a remote UNIX host. The put command causes the remote UNIX system to 
run the command string "cat > 'to"', while tip sends it the "from" file. If the "to" file 
isn't specified the "from" filename is used. This command is actually a UNIX specific ver
sion of the"_>,, command. 

·s Sets a variable (see the discussion below). 

-tfrom [to] Takes a file from a remote UNIX host. As in the put command the "to" file defaults to the 
"from" filename if it isn't specified. The remote host executes the command string "cat 
'from' ;echo "A'' to send the file to tip. 

-"y Stops only the "local side" of tip (only available with job conttol); the "remote side" of 
tip, the side that displays output from the remote host, is left rwming. 

-... z Stops tip (only available with job control). 

Tip uses the file /etc/remote to find how to reach a particular system and to find out how it should operate 
while talking to the system; refer to remote(5) for a full description. 

When tip establishes a connection it sends out a connection message to the remote system; the 'default 
value, if any, is defined in /etc/remote. 
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When tip prompts for an argument (e.g. during setup of a file transfer) the line typed may be edited with 
the standard erase and kill characters. A null line in response to a prompt, or an interrupt, will abort the 
dialogue and return you to the remote machine. 

Tip guards against multiple users connecting to a remote system by opening modems and terminal lines 
with exclusive access, and by honoring the locking protocol used by uucp(lC). 

During file transfers tip provides a running count of the number of lines transferred. When using the-> 
and -< commands, the eofread and eofwrite variables are used to recognize end-of-file when reading, and 
specify end-of-file when writing (see below). File transfers normally depend on tandem mode for flow 
control. If the remote system does not support tandem mode, echocheck may be set to indicate tip should 
synchronize with the remote system on the echo of each transmitted character. 

When tip must dial a phone number to connect to a system it will print various messages indicating its 
actions. Tip supports the DEC DN-11 and Racal-Vadic 831 auto-call-units; the DEC DF02 and DF03, 
Ventel 212+, Racal-Vadic 3451, and Bizcomp 1031and1032 integral call unit/modems. 

OPTIONS 
-n Specifies baud rate n. Each system has a default baud rate with which to establish a connection. 

If this value is not suitable, you can specify the correct baud rate on the command line, as in: tip 
-300 mds 

-v Displays values of variables as they are set 

VARIABLES 
Tip maintains a set of variables that control its operation. Some of these variable are read-only to normal 
users (root is allowed to change anything of interest). Variables may be displayed and set through the ''s'' 
escape. The syntax for variables is patterned after vi(l) and Mail(l). Supplying all as an argument to the 
set command displays all variables readable by the user. Alternatively, the user may request display of a 
particular variable by attaching a '?' to the end For example escape? displays the current escape charac
ter. 

Variables are numeric, string, character, or boolean values. To set a boolean variable, just specify its 
name. You can reset boolean variables by prepending a'!' to the name. To set other variable types, con
catenate an'=' and the value. The entire assignment must not have any blanks in it. You can use a single 
set command to interrogate as well as set a number of variables. Variables may be initialized at run time 
by placing set commands (without the -s prefix in a file .tiprc in one's home direct<xy). The -v option 
causes tip to display the sets as they are made. Certain common variables have abbreviations. 

The following is a list of common variables, their abbreviations, and their default values. 

beautify 
(bool) Discard unprintable characters when a session is being scripted; abbreviated ~e. 

baudrate 
(num) The baud rate at which the connection was established; abbreviated ba. 

dialtimeout 
(num) When dialing a phone number, the time (in seconds) to wait for a connection to be esta
blished; abbreviated dial. 

echocheck 

eofread 

eofwrite 
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(bool) Synchronize with the remote host during file transfer by waiting for the echo of the last 
character transmitted; default is off. 

(str) The set of characters which signify and end-of-tranrnission during a -< file transfer com
mand; abbreviated eofr. 

(str) The string sent to indicate end-of-transmission during a -> file transfer command; abbreviated 
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eol 

escape 
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eorw. 

(str) The set of characters which indicate an end-of-line. Tip will recognize escape characters 
only after an end-of-line. 

(char) The command prefix (escape) character; abbreviated es; default value is,_,. 

exceptions 

force 

(str) The set of characters which should not be discarded due to the beautification switch; abbrevi
ated ex; default value is "\t\n\f\b". 

(char) The character used to force literal data transmission; abbreviated fo; default value is '"P'. 

framesize 

host 

prompt 

raise 

(num) The amount of data (in bytes) to buffer between file system writes when receiving files; 
abbreviated fr. 

(str) The name of the host to which you are connected; abbreviated ho. 

(char) The character that indicates and end-of-line on the remote host; abbreviated pr; default 
value is '\n'. This value is used to synchronize during data transfers. The count of lines 
transferred during a file transfer command is based on recipt of this character. 

(bool) Upper case mapping mode; abbreviated ra; default value is off. When this mode is 
enabled, tip maps all lower case letters to upper case for transmission to the remote machine. 

raisechar 

record 

script 

(char) The input character used to toggle upper case mapping mode; abbreviated re; default value 
is , ... A'. 

(str) The name of the file in which a session script is recorded; abbreviated rec; default value is 
''tip.record''. 

(bool) Session scripting mode; abbreviated sc; default is off. When script is true, tip records 
everything transmitted by the remote machine in the script record file specified in record. If the 
beautify switch is on, tip includes only printable ASCII characters (those characters betwee 040 
and 0177) in the script file. The variable exceptions is used to indicate characters which are an 
exception to the normal beautification rules. 

tabexpand 

verbose 

SHELL 

HOME 
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(bool) Expand tabs to spaces during file transfers; abbreviated tab; default value is false. Tip 
expands each tab to 8 spaces. 

(bool) Verbose mode; abbreviated verb; default is true. When verbose mode is enabled, tip prints 
messages while dialing, shows the current number of lines transferred during a file transfer opera
tions, and more. 

(str) The name of the shell to use for the -! command; default value is /bin/sh, or taken from the 
environment. 

(str) The home directory to use for the -c command; default value is taken from the environment 
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FILES 
/etcJremote 
/etc/phones 
${REMOTE} 
${PHONES} 
-1.tiprc 
/usr/spool/uucp/LCK .. • 

DIAGNOSTICS 

UNIX Programmer's Manual 

global system descriptions 
global phone number data base 
private system descriptions 
private phone numbers 
initialization file. 
lock file to avoid confiicts with uucp 

Diagnostics are, hopefully, self explanatory. 

SEE ALSO 
remote(5), phones(5) 

BUGS 
The full set of variables is undocumented and should, probably, be paired down. 
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NAME 
tk- paginator for the Tektronix 4014 

SYNOPSIS 
tk [ options ] [file ] 

DESCRIPTION 

TK( 1) 

The output of tk is intended for a Tektronix 4014 terminal. Tk manges for 66 lines to fit on the screen, 
divides the screen intoN columns, and contributes an eight space page offset in the (default) single-column 
case. Tk collects and plots tabs, spaces, and backspaces when necessacy. It interprets and plots Teletype 
Model 37 half- and reverse-line sequences, as well. 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 
sends the command to the shell. 

OPTIONS 
-pL Sets page length to L lines. 

-N Divides the screen into N columns and waits after the last column. 

-t Does not wait between pages. Use this option for directing output into a file. 

SEE ALSO 
pr(l) 
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NAME 
tn3270 - full-screen remote login to IBM VMJCMS 

SYNOPSIS 
tn3270 sysname 

DESCRIPTION 

FILES 

Tn3270 permits a full-screen, full-duplex connection from a VAX UNIX machine to an IBM machine run
ning VM/CMS giving the appearance of being logged in directly to the remote machine on an IBM 3270 
terminal. Of course you must have an account on the machine to which you wish to connect in order to log 
in. Tn3270 looks to the user in many respects like the Yale ASCII Tenninal Communication System II. 
Tn3270 is actually a modification of the Arpanet TELNET user interface (see telnet(l)) that interprets and 
generates raw 3270 control streams. 

Emulation of the 3270 terminal is done in the Unix process. This emulation involves mapping 3270-style 
commands from the host into appropriate sequences to control the user's terminal screen. Tn3270 uses 
curses(3x) and the /etc/termcap file to do-this. The emulation also involves simulating the special 3270 
keyboard keys (program function keys, etc.) by mapping sequences of keystrokes from the ASCII key
board into appropriate 3270 control strings. This mapping is terminal dependent and is specified in a 
description file, /etc/map3270, (see map3270(5)) or in an environment variable MAP3270 (see mset(l)). 
Any special function keys on the ASCII keyboard are used whenever possible. If an entry for the user's 
terminal is not found, tn3270 looks for an entry for the terminal type unknown. If this is not found, tn3270 
uses a default keyboard mapping (see map3270(5)). 

The first character of each special keyboard mapping sequence is either an ASCII escape (ESC}, a control 
character, or an ASCII delete (DEL). If the user types an unrecognized function key sequence, tn3270 
sends an ASCII bell (BEL), or a visual bell if defined in the user's termcap entry, to the user's terminal and 
nothing is sent to the IBM host. 

If tn3270 is invoked without specifying a remote host system name, it enters local command mode, indi
cated by the prompt "tn3270>". In this mode, tn3270 accepts and executes the following commands: 

open 
close 
status 
z 
quit 
? 

connect to a remote host 
close the current connection 
print connection status 
suspend tn3270 
exit tn3270 
print help infonnation 

Other common telnet commands are not available in tn3270. Tn3270 command mode may also be 
entered, after connecting to a host, by typing a special escape character (typically control-C). 

While in command mode, any host login session is still alive but temporarily suspended. The host login 
session may be resumed by entering an empty line (press the RETURN key) in response to the command 
prompt A session may be terminated by logging off the foreign host, or by typing ''quit'' or ''close'' 
while in local command mode. 

/etc/termcap 
/etc/map3270 

SEE ALSO 
mset(l), telnet(lc), termcap(3x), termcap(5), map3270(5) 
Yale ASCII Terminal Commlln.ication System II Program Description/Operator's Manual (IBM SB30-
1911) 
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BUGS 
Performance is slow. Tn3270 uses system resources prodigiously. 

Tn3270 does not support all 3270 functions nor all Yale enhancements. 
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NAME 
touch - update date last modified of a file 

SYNOPSIS 
touch [ options ] files 

DESCRIPTION 

10UCH(l) 

Touch tries to set the modified date (the time when the file was last changed) of each file. If the file exists, 
touch reads a character from the file and writes it back to change the file's date. If the specified file does 
not exist, touch usually tries to create it. 

OPTIONS 
--c Tells touch not to create the file if it does not exist 

-f Tries to force the touch in spite of read and write permissions on a file. 

SEE ALSO 
utimes(2) 
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NAME 
tp - manipulate tape archive 

SYNOPSIS 
tp [key] [files] 

DESCRIPTION 
Tp saves and restores files on DECtape or magtape. Its actions are controlled by the key argument 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 directory name refers to the files and (recursively) 
subdirectories of that directory. 

Function Letters 

The function portion of the key is specified by one of the following letters: 

d Deletes the named files from the tape. At least one name argument must be given. This function 
is not permitted on magtapes. 

r Writes the named files on the tape. If files with the same names already exist, they are replaced. 
'Same' is determined by string comparison, so 'Jabc' can never be the same as '/usr/dmr/abc' 
even if '/usr/dmr' is the current directory. If no file argument is given, '.' is the default. 

t Lists the names of the specified files. If no file argument is given, the entire contents of the tape 
is listed. 

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 com
mand if none is given. 

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 

Function Modifiers 

The following characters may be used in addition to the letter which selects the function desired. 

0,. •• ,7 Selects the drive on which the tape is mounted. For DECtape, xis default; for magtape 'O' is the 
default 

c Clears the tape directory before beginning so that a fresh dump can be made. Usable only with r 
and u. This option is assumed with magtape since it is impossible to selectively overwrite 
magtape. 

f 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. 

Errors reading and writing the tape are noted, but no action is taken. Nonnally, errors cause a 
return to the command level. 

m Specifies magtape as op~ed to DECtape. 

v Causes tp to type the name of each file it treats preceded by the function letter. (Normally tp 
does its work silently.) With the t function, v gives more information about the tape entries than 
just the name. 

w Causes tp to pause before treating each file, type the indicative letter and the filename (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 clone. Response x means 'exit'; 
the tp command terminates immediately. In the x function, files previously asked about have 
been extracted already. With r, u, and d no change has been made to the tape. 
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FILES 
/dev/tap? 
/dev/rrnt? 

UNIX Programmer's Manual 

SEE ALSO 
ar(l), tar(l) 

DIAGNOSTICS 
"Phase error" means the file changed after it was selected for dumping, but before it was dumped. 

BUGS 
Tp treats a single file with several links to it as though it were several files. 

TP( 1) 

Binary-coded control information makes magnetic tapes written by tp difficult to carry to other machines; 
tar(l) avoids the problem. 
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NAME 
tr - translate characters 

SYNOPSIS 
tr [-eds ] [string] [ string2 ] ] 

DESCRIPTION 
Tr copies the standard input to the standard output with substitution or deletion of selected characters. 
Input characters found in stringl are mapped into the corresponding characters of string2. When string2 is 
short it is padded to the length of stringl by duplicating its last character. 

In either string the notation a-b means a range of characters from a to b in increasing ASCil order. The 
character '\' followed by 1, 2 or 3 octal digits stands for the character whose ASCil 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 
ASCil code for newline. 

tr-cs A-Za-z \012' <filel >file2 

OPTIONS 
-c Complements the set of characters in string] with respect to the universe of characters whose 

ASCII codes are 01through0377 octal. 

-cl Deletes all input characters in string 1. 

-s Squeezes all strings of repeated output characters that are in string2 to single characters. 

SEE ALSO 
ed(l), ascii(7), expand(l) 

BUGS 
Tr will not handle ASCII NUL in string] or string2. It always deletes NUL from input 
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NAME 
troff', nroff' - text formatting and typesetting 

SYNOPSIS 
troff' [ options ] [files ] 

nroff [ options ] [files ] 

DESCRIPTION 
Troff' formats text in the namedfiles for printing on a Graphic Systems C/A/T phototypesetter. NrofT for
mats files for typewriter-like devices. The Nrojf!Troff User's Manual describes the capabilities of both 
nroff and troff. 

If no file argument is present, troff' or nroff' reads the standard input. An argument consisting of a single 
minus (-) is taken to be a filename corresponding to the standard input 

If the file /usr/adm/tracct is writable, troff keeps phototypesetter accounting reconh there. The integrity of 
that file may be secured by making troff' a '"set user-id' program. 

OPTIONS 

FILES 

The options, which may appear in any order so long as they appear before the files, are: 

-i Reads standard input after the input files are exhausted. 

-olist Prints 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. 

-mname Prepends the macro file /usr/lib/tmac/tmac.name to the input files. 

-nN Numbers first generated page N. 

-q Invokes the simultaneous input-output mode of the rd request 

-raN Sets register a (one-character) to N. 

-sN Stops every N pages. Nroff will halt prior to every N pages (default N=l) to allow paper load-

Troff' only 

ing or changing, and will resume upon receipt of a newline. Troff will stop the photo
typesetter every N pages, produce a trailer to allow changing cassettes, and resume when the 
typesetter's start button is pressed. 

-a Sends a printable ASCII approximation of the results to the standard output. 

-b Reports whether the phototypesetter is busy or available. No text processing is done. 

-r Refrains from feeding out paper and stopping phototypesetter at the end of the run. 

-F/ ontdir The directory fontdir contains the font width tables instead of the default directory 
/usr/lib/fonts. You can use this option to produce output for devices besides the photo
typesetter. 

-pN Prints all characters in point size N while retaining all prescribed spacings and motions, to 
reduce phototypesetter elapsed time. 

-t Directs output to the standard output instead of the phototypesetter. 

-w Waits until phototypesetter is available, if currently busy. 

/tmp/ta* temporary file 
/usr/lib/tmac/trnac. * standard macro files 
/usr/lib/term/• terminal driving tables for nroff 
/usr/lib/f ont/• font width tables for troff' 
/dev/cat phototypesetter 
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/usr/adm/tracct accounting statistics for /dev/cat 

SEE ALSO 
J. F. Ossanna, Nroff/Troff user's manual 
B. W. Kernighan, A TROFF Tutorial 
eqn(l), tbl(l), ms(7), me(7), man(7), col(l) 
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NAME 
true, false - provide truth values 

SYNOPSIS 
true 

false 

DESCRIPTION 

UNIX Programmer's Manual TRUE(l) 

True and false test for the appropriate status "true" or "false" before running (or not running) a list of com
mands. They are usually used in a Bourne shell script 

EXAMPLE 

SEE ALSO 

while true 
do 

command list 
done 

csh(l), sh(l), false(l) 

DIAGNOSTICS 
True has exit status zero. 
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NAME 
tset - terminal dependent initialization 

SYNOPSIS 
tset [ options ] [ -m [ ident ] [ test baudrate ] :type ] ... [ type ] 

reset [ options ] [ -m [ ident ] [ test baudrate ] :type ] ... [ type ] 

DESCRIPTION 
Tset sets up your terminal when you first log in to a UNIX system. It does terminal dependent processing 
such as setting erase and kill characters, setting or resetting delays, sending any sequences needed to prop
erly initialized the terminal, and the like. It first determines the type of terminal involved, and then does 
necessary initializations and mode settings. The type of terminal attached to each UNIX port is specified in 
the /etc/ttys (5) database. Type names for tenninals may be found in the te~ap (5) database. If a port is 
not wired permanently to a specific terminal (not hardwired) it will be given an appropriate generic 
identifier such as dialup. In the case where no arguments are specified, tset simply reads the terminal type 
out of the environment variable 1ERM and re-initializes the terminal. 

The rest of this manual concerns itself with mode and environment initialization, typically done once at 
login, and options used at initialization time to determine the tenninal 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 infor
mation about the type of terminal you will usually use on ports which are not hardwired. These ports are 
identified in /etc/ttys as dialup or plugboard or arpanet, etc. To specify what terminal type you usually use 
on these ports, the -m (map) option flag is followed by the appropriate port type identifier, an optional 
baud rate specification, and the terminal type. (The effect is to ''map'' from some conditions to a terminal 
type, that is, to tell tset "If I'm on this kind of port, guess that I'm on that kind of terminal".) If more than 
one mapping is specified, the first applicable mapping prevails. A missing port type identifier matches all 
identifiers. Any of the alternate generic names given in termcap may be used for the identifier. 

A baudrate is specified as with stty(l), and is compared with the speed of the diagnostic output (which 
should be the control terminal). The baud rate test may be any combination of: >, @,<,and!;@ means 
"at" and ! inverts the sense of the test. To avoid problems with rnetacharacters, it is best to place the 
entire argument to -m within "'" characters; users of csh(l) must also put a"\" before any "!" used 
here. 

Thus 

tset-m 'dialup>300:adm3a' -m dialup:dw2 -m 'plugboard:?adm3a' 

causes the terminal type to be set to an adm3a if the port in use is a dialup at a speed greater than 300 baud; 
to a dw2 if the port is (otherwise) a dialup (i.e. at 300 baud or less). (NOTE: the examples given here 
appear to take up more than one line, for text processing reasons. When you type in real tset commands, 
you must enter them entirely on one line.) If the type finally determined by tset begins with a question 
mark, the user is asked if slbe really wants that type. A null response means to use that type; otherwise, 
another type can be entered which will be used instead Thus, in the above case, the user will be queried 
on a plugboard port as to whether they are actually using an adm3a. 

If no mapping applies and a final type option, not preceded by a -m, is given on the command line then 
that type is used; otherwise the type found in the /et.c/ttys database will be taken to be the terminal type. 
This should always be the case for hardwired ports. 

It is usually desirable to return the terminal type, as finally determined by tset, and information about the 
terminal's capabilities to a shell's environment. This can be done using the - option; using the Bourne 
shell, sh(l): 

export TERM; TERM= 'tset - options ... ' 
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or using the C shell, csh(l): 

setenv TERM 'tset ·options ... ' 

With csh it is preferable to use the following command in your .login file to initialize the TERM and 
TERMCAP environment variables at the same time. 

eval "'tset -s options ...... 

It is also convenient to make an alias in your .cshrc: 

alias tset 'eval • tset -s \! • .. • 

This allows the command: 

tset 2621 

to be invoked at any time to set the terminal and environment Note to Bourne Shell users: It is not possi
ble to get this aliasing effect with a shell script, because shell scripts cannot set the environment of their 
parent (If a process could set its parent's environment, none of this nonsense would be necessary in the 
first place.) 

These commands cause tset to place the name of your terminal in the variable TERM in the environment; 
see environ(7). 

Once the terminal type is known, tset engages in terminal driver mode setting. This normally involves 
sending an initialization sequence to the terminal, setting the single character erase (and optionally the 
line-kill (full line erase)) characters, and setting special character delays. Tab and newline expansion are 
turned off during transmission of the terminal initialization sequence. 

On terminals that can backspace but not overstrike (such as a CRT), and when the erase character is the 
default erase character ('#' on standard systems), the erase character is changed to BACKSPACE (Control
H). 

OPTIONS 
Prints on the standard output the name of the terminal finally decided upon. This is intended to be 
captured by the shell and placed in the environment variable TERM. 

-ec Sets the erase character to be the named character con all terminals, the default being the back
space character on the terminal, usually AH. The character c can either be typed directly, or 
entered using the hat notation used here. 

-ic Sets the interrupt character to be the named character c, which defaults to AC. The hat notation 
can also be used for this option. 

-I Suppresses transmitting terminal initialization strings. 

-kc Sets the line kill character to be the named character c, which defaults to AX (for purely historical 
reasons). The kill characters are left alone if -k is not specified. The hat notation can also be 
used for this option. 

-m [ indent ] [ test baudrate ] : type 
Determines terminal type from port type identifier, baud rate, and terminal type. 

-n On systems with the Berkeley 4BSD tty driver, specifies that the new tty driver modes should be 
initialized for this terminal. For a CRT, the CRTERASE and CRTK.Il..L modes are set only if the 
baud rate is 1200 or greater. See tty(4) for more details. 

-Q Suppresses printing the "Erase set to" and "Kill set to" messages. 

-s Prints the sequence of csh commands to initialize the environment variables TERM and 
TERMCAP based on the name of the terminal finally decided upon. 
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If tset is invoked as reset, it will set cooked and echo modes, turn off cbreak and raw modes, turn on new
line translation, and restore special characters to a sensible state before any terminal dependent processing 
is done. Any special character that is found to be NULL or "--1" is reset to its default value. All arguments 
to tset may be used with reset. 

This is most useful after a program dies leaving a terminal in a funny state. You may have to type 
'' <LF>reset<LF>'' to get it to work since <CR> may not work in this state. Often none of this will echo. 

EXAMPLES 

FILES 

These examples all assume the Bourne shell and use the - option. If you use csh, use one of the variations 
described above. Note that a typical use of tset in a .profile or login will also use the -e and -k options, 
and often the -n or -Q options as well. These options have not been included here to keep the examples 
small. (NOTE: some of the examples given here appear to take up more than one line, for text processing 
reasons. When you type in real tset commands, you must enter them entirely on one line.) 

At the moment, you are on a 2621. This is suitable for typing by hand but not for a .profile, unless you are 
always on a 2621. 

export TERM; TERM='tset-2621' 

You have an h 19 at home which you dial up on, but your office terminal is hardwired and known in 
/etdttys. 

export TERM; TERM='tset- -m dialup:h19' 

You have· a switch which connects everything to everything, making it nearly impossible to key on what 
port you are coming in on. You use a vtl 00 in your office at 9600 baud, and dial up to switch ports at 1200 
baud from home on a 2621. Sometimes you use someone elses terminal at work, so you want it to ask you 
to make sure what terminal type you have at high speeds, but at 1200 baud you are always on a 2621. Note 
the placement of the question mark, and the quotes to protect the greater than and question mark from 
interpretation by the shell. 

export TERM; TERM='tset - -m 'switch>1200:?vt100' -m 'switch<=1200:2621' 

All of the above entries will fall back on the terminal type specified in /etdttys if none of the conditions 
hold. The following entry is appropriate if you always dial up, always at the same baud rate, on many dif
ferent kinds of terminals. Your most common terminal is an adm3a. It always asks you what kind ofter
minal you are on, defaulting to adm3a. 

export TERM; TERM='tset - ?adm3a' 

If the file /etc/ttys is not properly installed and you want to key entirely on the baud rate, you can use the 
following: 

export TERM; TERM='tset - -m '>1200:vt100' 2621' 

Here is a fancy example to illustrate the power of tset and to hopelessly confuse anyone who has made it 
this far. You dial up at 1200 baud or less on a conceptlOO, sometimes over switch ports and sometimes 
over regular dialups. You use various terminals at speeds higher than 1200 over switch ports, most often 
the terminal in your office, which is a vtlOO. However, sometimes you log in from the university you used 
to go to, over the ARP ANET; in this case you are on an AL TO emulating a dm2500. You also often log in 
on various hardwired ports, such as the console, all of which are properly entered in /etc/ttys. You want 
your erase character set to control H, your kill character set to control U, and don't want tset to print the 
''Erase set to Backspace, Kill set to Control U'' message. 

export TERM; TERM: 'tset -e -k"U -Q - -m 'switch<=1200:concept100' -m 
'switch:?vt100' -m dialup:conceptlOO -m arpanet:d~2500' 

/etdttys port name to terminal type mapping database 
/etc/termcap terminal capability database 
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SEE ALSO 

BUGS 

csh(l), sb(l), stty(l), ttys(5), termcap{5), environ(7) 

The tset command is one of the first commands a user must master when getting started on a UNIX system. 
Unfortunately, it is one of the most complex, largely because of the extra effort the user must go through to 
get the environment of the login shell set. Something needs to be done to make all this simpler, either the 
login( 1) program should do this stuff, or a default shell alias should be made, or a way to set the environ
ment of the parent should exist. 

This program can't intuit personal choices for erase, interrupt and line kill characters, so it leaves these set 
to the local system standards. 
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NAME 
tsort - topological sort 

SYNOPSIS 
tsort [file ] 

DESCRIPTION 

UNIX Programmer's Manual TSORT(l) 

Tsort produces a completely ordered list of items consistent with the partial ordering of items listed in the 
input file. Tsort prints this list on the standard output. If you do not specify a file, tsort reads the standard 
input as an input file. 

The input should consist of pairs of items (non-empty strings) separated by blanks. Pairs of different items 
indicate ordering. Pairs of identical items indicate presence, but not ordering. 

SEE ALSO 
lorder(l) 

DIAGNOSTICS 

BUGS 

Odd data: there is an odd number of fields in the input file. 

Tsort uses a quadratic algorithm. This bug is not worth fixing for the typical use of ordering a library 
archive file. 
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NAME 
tty - get terminal name 

SYNOPSIS 
tty [ option ] 

DESCRIPTION 

UNIX Programmer's Manual ITY(l) 

Tty prints the pathname of the user's terminal unless the-s (silent) is given. In either case, the exit value is 
0 if the standard input is a tenninal and 1 if it is not. 

OPTIONS 
-s Suppresses the printing of the pathname ("silent" mode, no output). 

DIAGNOSTICS 
The message 'not a tty' means the standard input file is not a tenninal. 
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NAME 
ul - do underlining 

SYNOPSIS 
ul [ options ] [ name ... ] 

DESCRIPTION 
UI reads the named files (or standard input if none are given) and translates occurrences of underscores to 

the sequence which indicates underlining for the terminal in use, as specified by the environment variable 
TERM. 

Ul reads the file /etc/termcap to determine the appropriate sequences for underlining. 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 degenerates to cat(l). If the terminal cannot underline, 
underlining is ignored. 

OPTIONS 
-i Causes ul to indicate underlining by a separate line containing appropriate dashes '-'. Use this 

option when you want to look at the underlining which is present in an nroff output stream on a 
crt-terminal. 

-tterminal 
Overrides the terminal kind specified in the environment and specifies the terminal type terminal. 

SEE ALSO 

BUGS 

man(l), nroff(l), colcrt(l) 

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 
unif def - remove if def ed lines 

SYNOPSIS 
unifdef [options] [file] 

DESCRIPTION 
Unifdef is useful for removing ifder ed lines from a file while otherwise leaving the file alone. Un if def is 
like a stripped-down C preprocessor: it is smart enough to deal with the nested ifdefs, comments, single 
and double quot.es of C syntax so that it can do its job, but it doesn't do any including or interpretation of 
macros. Neither does it strip out comments, though it recognizes ai:td ignores them. You specify which 
symbols you want de.fined -Dsym or undefined -Usym and the lines inside th~e ifdefs will be copied to 

the output or removed as appropriate. The ifdef, ifndef, else, and end.if lines associated with sym will also 
be removed. Ifdefs involving symbols you don't specify are untouched and copied out along with their 
associated ifdef, else, and end.if lines. If an ifdef X occurs nested inside another ifdef X, then the inside 
ifdef is treated as if it were an unrecognized symbol. If the same symbol appears in more than one argu
ment, only the first occurrence is significant 

If you use ifdefs to delimit non-C lines, such as comments or code which is under construction, then you 
must tell unifdef which symbols are used for that purpose so that it won't try to parse for quotes and com
ments in those ifdefed lines. You specify that you want the lines inside certain ifdefs to be ignored but 
copied out with -idsym and -iusym similar to -Dsym and -Usym above. 

Unif def copies its output to stdout and will take its input from stdin if no file argument is given. 

OPTIONS 

-Dsym 

-idsym 

-iusym 

-I 

-t 

-Usym 

SEE ALSO 
dilT(l) 

DIAGNOSTICS 

Complements the operation of unif def- that is, unif def retains the lines that would have been 
removed or blanked and removes the lines that would have been saved. 

Specifies which symbols you want defined. Lines within those ifdefs you want copied or 
removed. 

Defines the lines within if clefs you want ignored and copied out. 

Tells unifdef what lines you want undefined. See idsym. 

Causes unifdef to replace removed lines with blank lines instead of deleting them. 

Lets you use unif def for plain text rather than C code. With the -t option, unif def does not try 
to recognize comments and single and double quotes. 

Specifies which symbols you want undefined. See -Dsym. 

Premature EOF, inappropriate else or end.if. 

Exit status is 0 if output is exact copy of input, 1 if not, 2 if ttouble. 

BUGS 
Unifdef does not know how to deal with cpp consructs such as 

#if defined(X) 11 defined(Y) 
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NAME 
uniq - report repeated lines in a file 

SYNOPSIS 
uniq [ options ] [ input [ output ] ] 

DESCRIPTION 

UNIQ( 1) 

Uniq reads the input file comparing adjacent lines. In the normal case, the second and succeeding 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 sort(l). 

OPTIONS 
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. 

Other options include: 

-c Supersedes -u and -d. Generates an output report in default style but with each line preceded by 
a count of the number of times it occurred. 

-d Prints one copy of the repeated lines only. 

-u Outputs only the lines that are not repeated in the original file. (By default, uniq outputs one 
occurrence of the repeated lines.) 

The normal mode output is the union of the -u and -d mode outputs. 

SEE ALSO 
sort(l), comm(l) 
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NAME 
units - conversion program 

SYNOPSIS 
units 

DESCRIPTION 

FILES 

BUGS 

Units converts quantities 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 +00 
I 3.9370le-Ol 

A quantity is specified as a multiplicative combination of units optimally preceded by a numeric multiplier. 
Powers are indicated by suffixed positive i!_l~ers, division by the usual sign: 

You have: 15 pounds force/in2 
You want: attn 

• l.02069e+OO 
I 9.79730e-01 

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 recognized, together with a gen
erous leavening of exotica and a few constants of nature including: 

au 
c 
e 
g 
force 
mole 
pi 
water 

astronomical unit 
speed of light 
charge on an electron 
acceleration of gravity 
same as g 
Avogadro's number 
ratio of circumference to diameter 
pressure head per unit height of water 

'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'. Units denotes currency 'belgiumfranc', 'britainpound', 
and so forth. 

For a complete list of units, type the shell command 

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(l) command. 

FILES 
/vrnunix 

SEE ALSO 
w(l) 
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NAME 
users - compact list of users who are on the system 

SYNOPSIS 
users 

DESCRIPTION 
Users lists the login names of the users currently on the system in a compact, one-line format. 

FILES 
/etc./utmp 

SEE ALSO 
who(l) 

April 29, 1985 INTEGRATED SOLUTIONS 4.3 BSD 

USERS(l) 

1 



UUCP( IC) UNIX Programmer's Mariual UUCP( IC) 

NAME 
uucp - unix to unix copy 

SYNOPSIS 
uucp [ options ] source-file.... destination-file 

DESCRIPTION 
Uucp copies files named by the source-file arguments to the destination-file argument. A filename may be 
a pathname on your machine, or may have the form 

system name/pathname 

where system name is taken from a list of system names that uucp knows about. Shell metacharacters 
?• D appearing in the pathname part will be expanded on the appropriate system. 

Pathnames may be one of: 

( 1) a full pathname; 

(2) a pathname preceded by -user; where user is a userid on the specified system and is replaced 
by that user's login directory; 

(3) a pathname prefixed by -, where - is expanded into the system's public directory (usually 
/usr/spooJ/uucppublic ); 

( 4) a partial pathname, which is prefixed by the current directory. 

If the result is an erroneous pathname for the remote system, the copy will fail. If the destination-file is a 
directory, the last part of the source-filename is used. 

Uucp preserves execute permissions across the transmission and gives 0666 read and write permissions 
(see chmod(2)). 

OPTIONS 

FILES 

-a Avoids doing a getwd to find the current directory. (This is sometimes used for efficiency.) 

-c Uses the source file when copying out rather than copying the file to the spool directory. (This 
is the default.) 

-C Copies the source file to the spool directory and transmit the copy. 

-d Makes all necessary directories for the file copy. (This is the default) 

-f Does not make intermediate directories for the file copy. 

-g grade Grade is a single letter/number; lower ASCII· sequence characters will cause a job to be 
transmitted earlier during a particular conversation. Default is 'n'. By way of comparison, 
uux(lC) defaults to 'A'; mail is usually sent at 'C'. 

-m Sends mail to the requester when the copy is complete. 

-n user Notifies user on remote system (i.e., send user mail) that a file was sent 

-r Does not start the transfer, just queue the job. 

-s spool Uses spool as the spool directory instead of the default 

-:x debug Turns on the debugging at level debug. 

/usr/spooJ/uucp - spool directory 
/usr/lib/uucpl• - other data and program files 

SEE ALSO 
uux(lC), mail(l) 
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D. A. Nowitz and M. E. Lesk, A Dial-Up Network of UNIX Systems. 

D. A. Nowitz, Uucp Implementation Description. 

WARNING 

BUGS 

The domain of remotely accessible files can (and for obvious security reasons, usually should) be severely 
restricted. You will very likely not be able to fetch files by pathname; ask a responsible person on the 
remote system to send them to you. For the same reasons you will probably not be able to send files to 
arbitrary pathnames. 

All files received by uucp will be owned by the uucp administrator (usually UID 5). 

The -m option will only work sending files or receiving a single file. (Receiving multiple files specified by 
special shell characters ?• D will not activate the -m option.) 

At present uucp cannot copy to a system several "hops" away, that is, a command of the form 

uucp myfile system] !system2!system3!yourfile 

is not permitted. Use uusend(lC) instead 

When invoking uucp from csh(l), the'!' character must be prefixed by the '\' escape to inhibit csh's his
tory mechanism. (Quotes are not sufficient.) 

Uucp refuses to copy a file that does not give read access to "other"; that is, the file must have at least 
0444 modes. 
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NAME 
uuencode, uudecode - encode/decode a binary file for transmission via mail 

SYNOPSIS 
uuencode [ sourcefile ] remotedest I mail sysl ! sys2! .. !user 
uudecode [file ] 

DESCRIPTION 
Uuencode and uudecode are used to send a binary file via uucp (or other) mail. This combination can be 
used over indirect mail links even when uusend(lC) is not available. 

Uuencode takes the named sourcefile (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 file and 
the remotedest 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. 

Uuencodes intends that all mail to the specified user should be filtered through the uudecode program. 
This way the file is created automatically without human intervention. This is possible on the uucp net
work by either using sendmail or by making rmail be a link to Mail 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 

BUGS 

atob(n), uusend(lC), uucp(lC), uux(lC), mail(l), uuencode(5) 

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 permission on the 
specified file. 
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NAME 
uulog - display UUCP log files 

SYNOPSIS 
uulog [ options ] 

DESCRIPTION 

UNIX Programmer's Manual UULOG(lC) 

Uulog queries a log of uucp(lC) and uux(lC) transactions in the file /usr/spool/uucp/LOOFILE. 

OPTIONS 
The options command uulog to print logging information: 

-s sys Prints information about work involving system sys. 

-u user Prints inf orrnation about work done for the specified user. 

FILES 
/usr/spool/uucp/LOGFILE 

SEE ALSO 

NOTES 

BUGS 

uucp(lC), uux(lC). 

Very early releases of UUCP used separate log files for each of the UUCP utilities: uulog was used to merge 
the individual logs into a master file. This capability has not been necessary for some time and is no longer 
supported. 

UUCP' s recording of which user issued a request is unreliable. 

Uulog is little more than an overspecialized version of grep(l). 
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NAME 
uuname - list names of UUCP hosts 

SYNOPSIS 
uuname [ option ] 

DESCRIPTION 
·uuname lists the UUCP names of known systems. 

OPTIONS 

UUNAME(lC) 

-I Returns the local system name. This may differ from the hostname(l) of the system if the host
name is very long. 

SEE ALSO 
uucp{lC), uux(lC). 
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NAME 
uuq - examine or manipulate the uucp queue 

SYNOPSIS 
uuq [ options ] 

DESCRIPTION 
Uuq is used to examine (and possibly delete) entries in the uucp queue. 

UUQ( lC) 

When listing jobs, uuq uses a format reminiscent of Is. For the long format, information for each job listed 
includes 

ejob number 

•number of files to transfer 

• user who spooled the job 

•number of bytes to send 

• type of command requested (S for sending files, R for receiving files, X for remote uucp) 

• file or command desired. 

OPTIONS 

FILES 

-bbaud Uses baud to compute the transfer time instead of the default 1200 baud. 

-djobno Deletes job number jobno (as obtained from a previous uuq command) from the uucp queue. 
Only the UUCP Administrator is permitted to delete jobs. 

-h Prints only the summary lines for each system. Summary lines list system name, number of 
jobs for the system, and total number of bytes to send 

-1 Specifies a long format listing. The default is to list only the job numbers sorted across the 
page. 

-r sdir Looks for files in the spooling directory sdi.r instead of the default directory. 

-ssystem Limits output to jobs for systems whose system names begin with system. 

-uuser Limits output to jobs for users whose login names begin with user. 

/usr/spool/uucpl 
/usr/spool/uucp/C./C. • 
/usr/spool/uucp/Dhostname./D. • 
/usr/spool/uucp/XJX. • 

Default spool directory 
Control files 
Outgoing data files 
Outgoing execution files 

SEE ALSO 

BUGS 

uucp(lC), uux(lC), uulog(lC), uusnap(8C) 

No information is available on work requested by the remote machine. 

The user who requests a remote uucp command is unknown. 

Uuq -1 can be horrendously slow. 
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NAME 
uusend - send a file to a remote host 

SYNOPSIS 
uusend [option] sourcefile sysl !sys2! .. !remotefile 

DESCRIPTION 

OPTION 

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( 1) links needs to connect the two systems. 

If you specify the sourcefile as ''-'', uusend treats the standard input as the sourcefile. This flag and the 
-m flag described below are intended primarily for internal use of uusend. 

The remotefile can include the -userid syntax. 

-mmode 
Takes the mode of the file on the remote end from the given octal number. Otherwise, uusend 
uses the mode of the input file. 

DIAGNOSTICS 
If anything goes wrong any further away than the first system down the line, you will never hear about it. 

SEE ALSO 

BUGS 

uux(l), uucp(l), uuencode(l) 

Uucp should make this command unnecessary. 

All systems along the line must have the uusend command available and allow remote execution of it. 

Some uucp systems have a bug that disallows binary files as 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 unix command execution 

SYNOPSIS 
uux [ options ] command-string 

DESCRIPTION 
Uux will gather zero or more files from various systems, execute a command on a specified system and 
then 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 filenames 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 path name; 

(2) a path name preceded by -user where user is a login name on the specified system and is 
replaced by that user's login directory; 

(3) a path name prefixed by ·; where - is expanded to the system's public directory (usually 
/usr/spool/uucppublic ); 

(4) a partial pathname, which is prefixed by the current directory. 

As an example, the command 

uux "!cliff usg!/usr/dan/filel pwba!/a4/clan/file2 > rldan/file.diff" 

gets the filel and file2 files from the ''usg'' and ''pwba'' machines, executes a diff'(l) command and puts 
the results in file.diff in the local /usr/spool/uucppublic/dan/ directory. 

Any special shell characters, such as <>;I, should be quoted either by quoting the entire command-string, 
or quoting the special characters as individual arguments. 

Uux will attempt to get all files to the execution system. For files that are output files, the filename must be 
escaped using parentheses. For example, the command 

uux a!wc b!/usr/filel \(c!/usr/file2 \) 

gets /usr/filel from system "b" and send it to system "a", runs wc command on that file and sends the 
result of the wc command to system ''c' '. 

Uux will notify you by mail if the requested command on the remote system was disallowed. This 
notification can be turned off by the -n option. 

OPTIONS 
Makes the standard input to uux the standard input to the command-string. 

-aname Uses name as the user identification replacing the initiator user-id. 

-c Does not copy local file to the spool directory for transfer to the remote machine (this is the 
default). 

-C Forces the copy of local files to the spool directory for transfer. 

-ggrade Sets the grade for the uux operation. Grade is a single letter/number, from 0 to 9, A to Z, or a 
to z; 0 is the highest, and z is the lowest grade. The default is A; by comparison uucp(lC) 
defaults ton and mail is usually sent at grade C. Lower grades should be specified for high
volume jobs, such as news. 

-I Tries to make a link from the original file to the spool directory. If the link cannot be made, 
uux copies the file. 

-L Starts up uucico with the -L flag. This will force calls to be made to local sites only (see 
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FILES 

uucico(8C)). 

-n Does not notify the user when the command completes. 

-p Same as -: Makes the standard input to uux the standard input to the command-string. 

-r Does not start the file transfer, just queue the job. 

-xdebug Produces debugging output on stdout. The debug is a number between 0 and 9; higher 
numbers give more detailed information. Debugging. is permitted only for privileged users 
{specifically, those with read access to L.sys(S). 

-z Notifies the user only if the command fails. 

/usr/spool/uucp 
/usr/lib/uucpl• 

spool directories 
UUCP configuration data and daemons 

SEE ALSO 
uucp{lC), uucico(8C), uuxqt(8C). 

WARNING 

BUGS 

For security reasons, many installations will limit the list of commands executable on behalf of an incom
ing request from uux. Many sites will permit little more than the receipt of mail (see mail(l)) via uux. 

Only the first command of a shell pipeline may have a system-name!. All other commands are executed on 
the system of the first command. 

The use of the shell metacharacter • will probably not do what you want it to do. 

The shell tokens << and >> are not implemented. 

When invoking uux from csh(l), the'!' character must be prefixed by the'\' escape to inhibit csh's history 
mechanism. (Quotes are not sufficient) 
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NAME 
vacation - return ''I am on vacation'' message 

SYNOPSIS 
vacation [ option ] 
vacation user 

DESCRIPTION 

OPTION 

Vacation returns a message saying that you are on vacation to any user who sends you mail. It is intended 
for use in a .forward file. For example, your .forward file might contain the following: ' 

\eric, "!vacation eric" 

This line would send messages to you (assuming your login name was eric) and send a message back to the 
sender. 

Vacation expects a file called .vacation.~g in your home directory containing a message to be sent back 
to each sender. It should be an entire message (including headers). For example, it might say: 

From: eric@ucbmonet.Belkeley.EDU (Eric Allman) 
Subject I am on vacation 
Delivered-By-The-Graces-Of: the Vacation program 

I am on vacation until July 22. If you have something urgent, 
please contact Joe Kalash dcalash@ucbingres.Berkeley.EDU>. 

--eric 

Vacation will send this message only once a week to each unique sender. A list of the people who have 
sent you messages are kept in the files .vacation.pag and .vacation.dir in your home directory. The -I 
option initializes these files. You should run vacation with this option before before you modify your .for
ward file. 

If the -I flag is not specified, vacation reads the first line from the standard input for a UNIX-style "From'' 
line to determine the sender. If this is not present, a nasty diagnostic is produced. Sendmail(8) includes 
the "From" line automatically. 

No message is sent if the initial "From" line includes the string "-REQUEST@" or if a "Precedence: 
bulk" or "Precedence: junk" line is included in the header. 

-I Initializes the files .vacation.pag and .vacation.dir. Run vacation with this option before you 
modify your .forward file. 

SEE ALSO 
sendmail(8) 
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NAME 
vgrind - grind nice listings of programs 

SYNOPSIS 
vgrind [ options J name ... 

DESCRIPTION 
Vgrind formats the program sources which are arguments in a nice style using troff(!). Vgrind puts in 
italics, keywords in bold face, and lists the name of the current function down the margin of each page as 
the name is encountered. 

V grind runs in two basic modes, filter mode or regular mode. In filter mode vgrind acts as a filter in a 
manner similar to tbl(l). The standard input is passed directly to the standard output except for lines 
bracketed by the troff-like macros: 

.vs -starts processing 

. vE - ends processing 

These lines are formatted as described above. The output from this filter can be passed to troff for output. 
There need be no particular ordering with eqn(l) or tbl(l). 

In regular mode vgrind accepts input files, processes them, and passes them to troff'( 1) for output. 

In both modes vgrind passes any lines beginning with a decimal point without conversion. 

OPTIONS 

FILES 

-dfile 

-f 

Forces input to be taken from standard input (default if 

Specifies an alternate language definitions file (default is /usr/lib/vgrindefs). -f is specified). 

Forces filter mode. 

-h header Specifies a particular header to put on every output page (default is the filename). 

-Uanguage Specifies the language to use. Currently known are PASCAL (-Ip), MODEL (-lm),C (-le or 
the default), CSH (-lcsh), SHELL (-~h), RATFOR (-Ir), MODULA2 (-lmod2), YACC 
(-lyacc), ISP (-lisp), and ICON (-ll). 

-n Forces no keyword holding. 

-sn Specifies a point size n to use on output (exactly the same as the argument of a .ps command). 

-t Similar to the same option in troff' causing formatted text to go to the standard output. 

-W Forces output to the (wide) Versatec printer rather than the (narrow) Varian. 

-x Outputs the index file in a "pretty" format. The index file itself is produced whenever vgrind 
is run with a file called index in the current directory. The index of function definitions can 
then be run off by giving vgrind the -x option and the file index as argument. 

index 
/usr/lib/tmac/tmac. vgrind 
/usr/lib/vfontedpr 
/usr/lib/vgrindefs 

file where source for index is created 
macro package 
preproces~or 

language descriptions 

SEE ALSO 

BUGS 

vlp(l), vtroff'(l), vgrindefs(5) 

Vfontedpr assumes that a certain programming style is followed: 

For C - function names can be preceded on a line only by spaces, tabs, or an asterisk. The parenthesized 
arguments must also be on the same line. 
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For PASCAL- function names need to appear on the same line as the keywordsfunction or procedure. 

For MODEL - function names need to appear on the same line as the keywords is beginproc. 

If these conventions are not followed, the indexing and marginal function name comment mechanisms will 
fail. 

More generally, arbitrary formatting styles for programs mostly look bad. The use of spaces to align 
source code fails miserably; if you plan to vgrind your program you should use tabs. This is somewhat 
inevitable since the font used by vgrind is variable width. 

The mechanism of ctags in recognizing functions should be used here. 

Filter mode does not work in documents using the -me or -ms macros. 
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NAME 
vi - screen oriented (visual) display editor based on ex 

SYNOPSIS 
vi [ options ] [files ] 

DESCRIPTION 
Vi (visual) is a display oriented text editor based on ex(l). Ex and vi run the same code. The user can 
access 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 full details on using 
vL 

OPTIONS 

FILES 

+pos Positions the file at pos (end of the file default). Posis any editor command which does not 
contain a space. 

-I Sets options appropriately for editing USP. 

-r Retrieves last saved version of file after a system or editor crash. (List of all saved files is the 
default) 

-t tag Edits file containing tag and positions editor at its definition. 

-wn Sets default window size to n. 

See ex(l). 

SEE.ALSO 

BUGS 

ex(l), edit(l), 
Vi Quick Referen.cecard, An. Introduction to Display Editing with Vi. 

Software tabs using "T work only immediately after the autoinden.t. 

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 terminals 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 edi
tor with vi or open. 
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NAME 
vlp - Format Lisp programs to be printed with nroff, vtroff, or troff 

SYNOPSIS 
vlp [ options ] files 

DESCRIPTION 
Vlp formats the named files so that they can be run through nroff, vtroff, or troff to produce listings that 
line-up and are attractive. The first non-blank character of each line is lined-up vertically, as in the source 
file. Comments (text beginning with a semicolon) are printed in italics. Each function's name is printed in 
bold face next to the function. This format makes Lisp code look attractive when it is printed with a vari
able width font. 

Normally, vlp works as a filter and sends its output to the standard outpuL However, the -v switch pipes 
the output directly to vtroff. If no files are specified, then vlp reads from the standard input. 

OPTIONS 

FILES 

-d Puts vlp into debugging mode. 

-f Formats Lisp code embedded in a documenL This is Vlp's filtered mode, in which all lines are 
passed unmcxlified, except those lines between the directives .Ls and .Le. The directive .Ls takes 
an optional argument that gives the point size for the embedded code. If not size is specified, the 
size of the surrounding text is used. 

-I Prevents vlp from placing labels next to functions. This switch is useful for embedded Lisp code, 
where the labels would be distracting. 

-p pointsize 
Changes the size of the text from its default value of 8 points to the specified size of 6, 8, 10, or 12 
points. Once set, the point size is used for all subsequent files. This point size does not apply to 
embedded text (see-f above). 

-T title Specifies ·a title to be printed on each page. Each -T switch applies only to the next filename 
given. If you want to specify titles for more than one file, include the -T option and a title before 
each filename on the command line. Titles are not printed for embedded text (see-f, above). This 
switch may not be used if vlp is reading from the standard input. 

-v Causes vlp to send its output to vtroff rather than the standard output. 

/usr/lib/vlpmacs 

SEE ALSO 

troff/nroff macros 

BUGS 

vgrind(l), lisp(l) 

Vlp transfonm \ into \ \ so that it will be printed ouL Hence, troff commands cannot be embedded in Lisp 
code. 
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NAME 
vmstat - report virtual memory statistics 

SYNOPSIS 
vmstat [ options ] [ drives ] [ interval [ count ] ] 

DESCRIPTION 
Vmstat delves into the system and nonnally reports certain statistics kept about process, virtual memory, 
disk, trap and cpu activity. 

If none of these options are given, vmstat will report in the first line a summary of the virtual memory 
activity since the system has been booted. If interval is specified, then successive lines are summaries over 
the last interval seconds. The command 

vmstatS 

prints what the system is doing every five seconm. Five seconm is a good choice of printing interval since 
this is how often some of the statistics are sampled in the system. Others vary every second, running the 
output for a while will make it apparent which are recomputed every second. If a count is given, the statis
tics are repeated count times. 

If more than four disk drives are configured in the system, vmstat displays only the first four drives, with 
priority given to Massbus disk drives (i.e. if both Unibus and Massbus drives are present and the total 
number of drives exceeds four, then some number of Unibus drives will not be displayed in favor of the 
Massbus drives). To force vmstat to display specific drives, their names may be supplied on the command 
line. 

OPTIONS 
-I Instead of reporting its standard statistics, reports on the number of forks and vrorks since system 

startup and the number of pages of virtual memory involved in each kind of fork. 

-i Instead of reporting its standard statistics, reports on the number of intem1pts taken by each dev
ice since system startup. 

-s Instead of reporting its standard statistics, prints the contents of the sum structure, giving the total 
number of several kinds of paging related events which have occurred since boot. 

FORMAT FIELDS 
Procs: information about numbers of processes in various states. 

r 
b 
w 

in run queue 
blocked for resources (i/o, paging, etc.) 
runnable or short sleeper ( < 20 secs) but swapped 

Memory: information about the usage of virtual and real memory. Virtual pages are considered active if 
they belong to processes which are running or have run in the last 20 seconm. A "page" here is 1024 
bytes. 

avrn 
fre 

active virtual pages 
size of the free list 

Page: information about page faults and paging activity. These are averaged each five seconds, and given 
in units per second. 

le 

at 
pi 
po 
fr 
de 
sr 
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page reclaims (simulating ieference bits) 
pages attached (found in free list) 
pages paged in 
pages paged out 
pages freed per second 
anticipated short term memory shortfall 
pages scanned by clock algorithm, per-second 
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uplhp/Jk/ra: Disk operations per second (this field is system dependent). Typically paging will be split 
across several of the available drives. The number under each of these is the unit number. 

FILES 

Faults: trap/interrupt rate averages per second over last 5 seconds. 

in (non clock) device interrupts per second 
sy system calls per second 
cs cpu context switch rate (switches/sec) 

Cpu: breakdown of percentage usage of CPU time 

us 
sy 
id 

user time for normal and low priority processes 
system time 
cpu idle 

/dev/kmem, /vmunix 

SEE ALSO 
systat(l), iostat(l) 

The sections starting with "Interpreting system activity" in Installing and Operating 4.2bsd. 
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NAME 
vwidth - make troff' width table for a font 

SYNOPSIS 
vwidthjontfile pointsize > ftu.c 
cc -c rtu.c 
mv l't.u.o /usr/lib/font/f'txx 

DESCRIPTION 
Vwidth translates width information stored in the vfont style format to the object file format expected by 
troff'. Troff' wants an object file in a.out(S) fomtat. (I'his fact does not seem to be documented anywhere.) 
Troff' should look directly in the font file but it doesn't 

Use vwidth after editing a font with fed(l). You don't need to use vwkltb unless you have made a change 
that would affect the width tables. Such changes include numerically editing the width field, adding a new 
character, and moving or copying a character to a new position. It is not always necessary to use vwidth if 
the physical width of the glyph (e.g. the number of columns in the bit matrix) has changed; however, if the 
physcial width has changed much the logical width should probably be changed as well and vwidth should 
be run. 

Vwidth produces a C program on its standard output. Run this program through the C compiler and save 
the object file (that is, the resulting .o file). Place the object file in /usr/lib/font in the file ftu where is a one 
or two letter code that is the logical (internal to troff) font name. This name can be found by looking in the 
file /usr/lib/fontinfo//name •·where /name is the external name of the font. 

SEE ALSO 
fed(l), trofl'(l), vtrofl'(l) vfont(S), 

BUGS 

Produces the C file using obsolete syntax that the portable C compiler complains about. 
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NAME 
w - who is on and what they are doing 

SYNOPSIS 
w [ -h ] [ -s ] [ user ] 

DESCRIPTION 
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 aver
aged over 1, 5, and 15 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. 

If a user name is included, the output will be restricted to that user. 

OPTIONS 

FILES 

-h Suppresses the heading. 

-1 Prints the long output, which is the default 

-s 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. 

/etc/utrnp 
/devlkmem 
/devldrum 

SEE ALSO 

BUGS 

who(l ), finger(l }, ps( 1) 

The notion of the "current process" is muddy. The current algorithm is "the highest numbered process on 
the terminal that is not ignoring interrupts, or, if there is none, the highest numbered process on the termi
nal''. This fails, for example, in critical sections of programs like the shell and editor, or when faulty pro
grams running in the back.ground 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 running after log
ging out, the person currently on that terminal is "charged" with the time. 

Back.ground 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 arguments. 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 sometimes find a 
background job instead of the right one. 
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NAME 
wait - await completion of process 

SYNOPSIS 
wait 

DESCRIPTION 

WAIT(l) 

This command waits until all background processes (processes started with & ) have completed, then 
reports on abnormal terminations. 

Because the wait(2) system call must be executed in the parent process, the Shell itself executes 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; thus, these processes cannot 
be waited for. (This bug does not apply to csh(l).) 
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NAME 
wall - write to all users 

SYNOPSIS 
wall 

DESCRIPTION 

UNIX Programmer's Manual WALL(l) 

Wall reads its standard input until an end-of-file. It then sends the message entered on its standard input, 
preceded by 'Broadcast Message •.• ', to all logged in users. 

The sender should be super-user to override any protections the users may have invoked. 

FILES 
/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 
wc - word count 

SYNOPSIS 
wc [ options ] [ name ... ] 

DESCRIPTION 
W c counts lines, words and characters in the named files, or in the standard input if no filename is 
specified. A word is a maximal string of characters delimited by spaces, tabs or newlines. 

OPTIONS 
-c Counts only the number of characters. 

-I Counts only the number of lines. 

-w Counts only the number of words. 
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NAME 
what - show what versions of object modules were used to construct a file 

SYNOPSIS 
what filenames 

DESCRIPTION 

WHAT( 1) 

What reads each file and searches for sequences of the form"@(#)" as inserted by the source code con
trol system. It then prints the remainder of the string after this marker, up to a null character, newline, dou
ble quote, or ">" character. 

BUGS 
As SCCS is not licensed with UNIX/32V, this is a rewrite of the what command which is part of SCCS, 
and may not behave exactly the same as that command does. 
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NAME 
whatis - describe what a command is 

SYNOPSIS 
whatis command ... 

DESCRIPTION 

WHATIS(l) 

Whatis looks up a given command and prints the header line from the manual section. You can run the 
man( 1) command to get more information about a particular command If the line starts 'name( section) ... ' 
you can type 'man section name' to display the documentation for it. For example, the line whatis ed 
prints the line "ed (1)- text editor", and the line man 1 eel prints the manual. 

Whatis is actually the -f option to the man(l) command 

FILES 
/usr/man/whatis Data base 

SEE ALSO 
man(l), catman(8) 
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NAME 
where is - locate source, binary, and or manual for program 

SYNOPSIS 
where is [ options ] filenames 

DESCRIPTION 
Whereis locates source/binary and manuals sections for specified files. The supplied names are first 
stripped of leading pathname components and any (single) trailing extension of the form ''.ext'', e.g. '' .c' '. 
Prefixes of ''s.'' resulting from use of source code control are also dealt with. Whereis then attempts to 
locate the desired program in a list of standard places. 

OPTIONS 
-b Searches only for binaries. 

-Bdir Searches for binaries in the specified directory or directories. 

-f Terminates the last such directory list and signal the start of filenames. 

-m Searches only for manual sections respectively. 

-M dir Searches for manual entries in the specified directory or directories. 

-s Searches only for sources. 

-S dir Searches for sources in the specified directory or directories. 

-u Searches for unusual entries. A file is said to be unusual if it does not have one entry of each 
requested type. Thus "whereis -m -u •" asks for those files in the current directory which have 
no documentation. 

EXAMPLE 

FILES 

BUGS 

The following set of commands find all the files in /usr/bin which are not documented in /usr/man/man 1 
with source in /usr/src/cmd: 

cd/usr/ucb 
whereis -u -M /usr/man/man 1 -S /usr/src/cmd -f • 

/usr/src/• 
/usr/{doc,man}/* 
/lib, /etc, /usr/{lib,bin,ucb,old,new,local} 

Since the program uses cbdir(2) to run faster, pathnames given with the -M -Sand -B must be full; i.e. 
they must begin with a ''I''. 
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NAME 
which - locate a program file including aliases and paths (csh only) 

SYNOPSIS 
which filenames 

DESCRIPTION 

WHICH( 1) 

Which takes a list of names and looks for the files which would be executed had these names been given as 
commands. Each argument is expanded if it is aliased, and searched for along the user's path. Both aliases 
and path are taken from the user's .cshrc file. 

FILES 
-1.cshrc 

DIAGNOSTICS 

source of aliases and path values 

A diagnostic is given for names which are aliased to more than a single word, or if an executable file with 
the argument name was not found in the path. 

BUGS 
Which must be executed by a csh, since on1y csh's know about aliases. 
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NAME 
who - who is on the system 

SYNOPSIS 
who [ who-file ] [ am I ] 

DESCRIPTION 

FILES 

Without an argument, who lists the login name, terminal name, and login time for each current UNIX user. 
It examines the /etc/utmp file to obtain its information. 

If a filename is specified on the command line, who searches that file for this login information. 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/' 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 what user you are logged in as, 
what terminal you are using, and when you logged in. 

/etc/utmp 

SEE ALSO 
getuid(2), utmp(5) 
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NAME 
whoami - print effective current user id 

SYNOPSIS 
whoami 

DESCRIPTION 

WHOAMI(l) 

Whoami prints your true user name. It works even if you are su'd onto another account. The who com
mand who am i does not work in this condition because it gets its information from /etc/utrnp. 

FILES 
/etc/passwd 

SEE ALSO 
who(l) 

April 29, 1985 
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NAME 
whois - DARPA Internet user name directory service 

SYNOPSIS 
whoisname 

DESCRIPTION 
To use whois, enter a name or a handle ("ident"), such as "Smith" or "SRI-NIC'. Starting with a period 
forces a name-only search; starting with exclamation point forces handle-only. Examples: 

Smith looks for name or handle SMI1H 
!SRI-NIC looks for handle SRI-NIC only 
.Smith, John looks for name JOHN SMITH only 

Adding '' ... " to the argument will match anything from that point, e.g. ''ZU ... " will match ZUL, ZUM, etc. 
Who~ then looks for the name or handle you specified. 

To see the ENTIRE membership list of a group or organization, if you are asking about a group or org, 
shown with the record, use an asterisk character'•' directly preceding the given argument [CAUTION: If 
there are a lot of members this will take a long time!] You may of course use an exclamation point and an 
asterisk, or a period and an asterisk together. 

For a help message similar to the description above, type: 

whois help 

SEE ALSO 
RFC 812: Nicname/Whois 
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NAME 
window - window environment 

SYNOPSIS 
window [ options ] 

DESCRIPTION 
Window implements a window environment on ASCil terminals. 

A window is a rectangular portion of the physical terminal screen associated with a set of processes. Its 
sii.e and position can be changed by the user at any time. Processes communicate with their window in the 
same way they nonnally interact with a tenninal-through their standard input, output, and diagnostic file 
descriptors. The window program handles the details of redirecting input an output to and from the win
dows. At any one time, only one window can receive input from the keyboard, but all windows can simul
taneously send output to the display. 

Windows can overlap and are framed as necessary. Each window is named by one of the digits '' 1'' to 
''9' '. This one character identifier, as well as a user definable label string, are displayed with the window 
on the top edge of its frame. A window can be designated to be in the foreground, in which case it will 
always be on top of all normal, non-foreground windows, and can be covered only by other foreground 
windows. A window need not be completely within the edges of the tenninal screen. Thus a large window 
(possibly larger than the screen) may be positioned to show only a portion of its full size. 

Each window has a cursor and a set of control functions. Most intelligent terminal operations such as line 
and character deletion and insertion are supported. Display modes such as underlining and reverse video 
are available if they are supported by the terminal. In addition, similar to terminals with multiple pages of 
·memory, each window has a text buffer which can have more lines than the window itself. 

OPTIONS 
When window starts up, the commands (see long commands below) contained in the file .windowrc in the 
user's home directory are executed Hit does not exist, two equal sized windows spanning the terminal 
screen are created by default 

The command line options are: 

-ccommand 
Executes the string command as a long command (see below) before doing anything else. 

-d Ignores the . windowrc file and creates the two default windows instead. 

~ escape-char 
Sets the escape character to escape-char. Escape-char can be a single character, or in the form AX 
where X is any character, meaning control-X. 

-I Stands for fast Does not perform any startup action. 

-t Turns on terse mode (see terse command below). 

PROCESS ENVIRONMENT 
With each newly created window, a shell program is spawned with its process environment tailored to that 
window. Its standard input, output, and diagnostic file descriptors are bound to one end of either a 
pseudo-terminal (pty (4)) or a UNIX domain socket (socketpair (4)). Ha pseudo-terminal is used, then its 
special characters and modes (see stty (1)) are copied from the physical terminal. A termcap (5) entry 
tailored to this window is created and passed as environment (environ (S)) variable TERMCAP. The 
termcap entry contains the window's size and characteristics as well as infonnation from the physical ter
minal, such as the existence of underline, reverse video, and other display modes, and the codes produced 
by the terminal's function keys, if any. In addition, the window sii.e attributes of the pseudo-terminal are 
set to reflect the size of this window, and updated whenever it is changed by the user. In particular, the edi
t<r vi( 1) uses this ,information to redraw its display. 
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OPERATION 
During normal execution, window can be in one of two states: conversation mode or command mode. In 
conversation mode, the terminal's real cursor is placed at the cursor position of a particular window--called 
the current window--and input from the keyboard is sent to the process in that window. The current win
dow is always on top of all other windows, except those in foreground In addition, it is set apart by 
highlighting its identifier and label in reverse video. 

Typing window's escape character (normally "P) in conversation mode switches it into command mode. In 
command mode, the top line of the terminal screen becomes the command prompt window, and window 
interprets input from the keyboard as commands to manipulate windows. 

There are two types of commands: short commands are usually one or two key strokes; long commands are 
strings either typed by the user in the command window (see the'':'' command below), or read from a file 
(see source below). 

SHORT COMMANDS 
Below,# represents one of the digits" l" to "9" corresponding to the windows 1 to 9. 'X means conttol
X, where Xis any character. In particular,"" is control-". Escape is the escape key, or"[. 

All entries are in alphabetical order, whether they use a control character or not. 

# Select window # as the current window and return to conversation mode. 

%# Selects window# but stay in command mode. 

Selects the previous window and return to conversation mode. This is useful for toggling between 
two windows. 

escape Returns to conversation mode. 

? Lists a short summary of commands. 

Enters a line to be executed as long commands. Normal line editing characters (erase character, 
erase word, erase line) are supponed. 

"B Scrolls the current window up by the full window size. 

c# Closes window #. The process in the window is sent the hangup signal (see kill (1)). Csh (1) 
should handle this signal correctly and cause no problems. 

"D Scrolls the current window down by half the window size. 

"E Scrolls the current window down by one line. 

"'F Scrolls the current window down by the full window size. 

h Moves the cursor of the current window left by one column. 

j Moves the cursor of the current window down by one line. 

k Moves the cursor of the current window up by one line. 

I Moves the cursor of the current. window right by one column. 

"L Redraws the screen. 

m# Moves window # to another location. A box in the shape of the window is drawn on the screen to 
indicate the new position of the window, and the same keys as those for the w command are used 
to position the box. The window can be moved partially off-screen. 

M# Moves window # to its previous position. 

"P Return to conversation mode and write "P to the current window. Thus, typing two "P's in conver
sation mode sends one to the current window. If the window escape is changed to some other 
character, that character takes the place of "P here. 

q Exits window. Requests confirmation before exiting. 
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"Q Starts output in the current window. 

s# Changes the size of window #. The user is prompted to enter the new lower right comer of the 
window. A box is drawn to indicate the new window size. The same keys used in wand m are 
used to enter the position. 

S# Changes window # to its previous size. 

"S Stops output in the current window. 

"U Scrolls the current window up by half the window size. 

w Creates a new window. The user is prompted for the positions of the upper left and lower right 
corners of the window. The cursor is placed on the screen and the keys ''h' ', ''j' ', ''k' ', and ''I' ' 
move the cursor left, down, up, and right, respectively. The keys ''H", "J", "K", and "L" 
move the cursor to the respective limits of the screen. Typing a number before the movement 
keys repeats the movement that number of times. Return enters· the cursor position as the upper 
left comer of the window. The lower right comer is entered in the same manner. During this pro
cess, the placement of the new window is indicated by a rectangular box drawn on the screen, 
corresponding to where the new window will be framed Typing escape at any point cancels this 
command 

This window becomes the current window, and is given the first available ID. The default buffer 
size is used (see nline command below). 

Only fully visible windows can be created this way. 

"Y Scrolls the current window up by one line. 

"Z Suspends window. 

LONG COMMANDS 
Long commands are a sequence of statements parsed much like a programming language, with a syntax 
similar to that of C. Numeric and string expressions and variables are supported, as well as conditional 
statements. 

There are two data types: string and number. A string is a sequence of letters or digits beginning with a 
letter. "_" and "." are considered letters. Alternately, non-alphanumeric characters can be included in 
strings by quoting them in """ or escaping them with "\". In addition, the "\" sequences of C are sup
ported, both inside and outside quotes (e.g., "\n" is a new line, "\r" a carriage return). For example, these 
are legal strings: abcde01234, "&#$"•&#", ab"$#"cd, ab\$\#cd, "/usr/ucb/window". 

A number is an integer value in one of three forms: a decimal number, an octal number preceded by ''O' ', 
or a hexadecimal number preceded by "Ox" or "OX". The natural machine integer size is used (i.e., the 
signed integer type of the C compiler). As in C, a non-zero number represents a boolean true. 

The character '' #'' begins a comment which terminates at the end of the line. 

A statement is either a conditional or an expression. Expression statements are terminated with a new line 
or'';''. To continue an expression on the next line, terminate the first line with''\''. 

CONDITIONAL STATEMENT 
Window has a single control structure: the fully bracketed if statement in the form 

if <expn- then 
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<Statement> 

elsif <expn- then 
<statement> 

else 
<Statement> 
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end.if 
The else and elsif parts are optional, and the latter can be repeated any number of times. <Expr> must be 
numeric. 

EXPRESSIONS 
Expressions in window are similar to those in the C language, with most C operators supported on numeric 
operands. In addition, some are overloaded to operate on strings. 

When an expression is used as a statement, its value is discarded after evaluation. Therefore, only expres
sions with side effects (assignments and function calls) are useful as statements. 

Single valued (no arrays) variables are supported, of both numeric aiid string values. Some variables are 
predefined. They are listed below. 

The operators in order of increasing precedence: 

<exprb = <expr2> 
Assignment. The variable of name <uprl>, which must be string valued, is assigned the result 
of <expr2>. Returns the value of <expr2>. 

<exprb? <expr2>: <expr3> 
Returns the value of <expr2> if <exprl > evaluates true (non-zero numeric value); returns the 
value of <expr3> otherwise. Only one of <expr2> and <expr3> is evaluated. <Exprl > must be 
numeric. 

<exprl>ll<expr2> 
Logical or. Numeric values only. Short circuit evaluation is supported (i.e., if <exprl > evaluates 
true, then <expr2> is not evaluated). 

<exprl> && <expr2> 
Logical and with short circuit evaluation. Numeric values only. 

<exprl> I <expr2> 
Bitwise or. Numeric values only. 

<exprl>"' <expr2> 
Bitwise exclusive or. Numeric values only. 

<exprl>&<expr2> 
Bitwise and. Numeric values only. 

<exprl> == <expr2>, <exprl> != <expr2> 
Comparison (equal and not equal, respectively). The boolean result (either 1 or 0) of the com
parison is returned. The operands can be numeric or string valued. One string operand forces the 
other to be converted to a string in necessary. 

<exprl> < <expr2>, <exprl> > <expr2>, 
Less than, greater than, less than or equal to, greater than or equal to. Both numeric and string 
values, with automatic conversion as above. 

<exprl> << <expr2>, <exprl> >> <expr2> 
If both operands are numbers, <exprl > is bit shifted left (or right) by <expr2> bits. If <exprl> 
is a string, then its first (or last) <expr2> characters are returns (if <expr2> is also a string, then 
its length is used in place of its value). 

<exprl> + <expr2>, <exprl> • <expr2> 
Addition and subtraction on numbers. For '' +' ', if one argument is a string, then the other is con
verted to a string, and the result is the concatenation of the two strings. 

<exprl> • <expr2>, <exprb I <expr2>, 
Multiplication, division, modulo. Numbers only. 

-<expr>, -<expr>,!<expr>,S<expr>,S?<expr> 
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The first three are unary minus, bitwise complement and logical complement on numbers only. 
The operator, "$",takes <expr> and returns the value of the variable of that name. If <expr> is 
numeric with value n and it appears within an alias macro (see below), then it refers to the nth 
argument of the alias invocation. "$?" tests for the existence of the variable <expr>, and returns 
1 if it exists or 0 otherwise. 

<expr>(<arglist>) 
Function call. <Expr> must be a string that is the unique prefix of the name of a builtin window 
function or the full name of a user defined alias macro. In the case of a builtin function, <arglist> 
can be in one of two forms: 

<exprl>, <expr2>, ... 
argnamel - <exprl>, argname2 - <expr2>, ... 

The two forms can in fact be intermixed, but the result is unpredictable. Most arguments can be 
omitted; default values will be supplied for them. The argnames can be unique prefixes of the the 
argument names. The commas separating arguments are used only to disambiguate, and can usu
ally be omitted. 

Only the first argument form is valid for user defined aliases. Aliases are defined using the alias 
builtin function (see below). Arguments are accessed via a variant of the variable mechanism (see 
"$"operator above). 

Most functions return value, but some are used for side effect only and so must be used as state
ments. When a function or an alias is used as a statement, the parenthesis surrounding the argu
ment list may be omitted Aliases return no value. 

BUILTIN FUNCTIONS 
The arguments are listed by name in their natural order. Optional arguments are in square brackets ('' [ ] ''). 
Arguments that have no names are in angle brackets("<>"). 

alias([ <String>],· [<String-list>]) 
If no argument is given, all currently defined alias macros are listed. Otherwise, <string> is 
defined as an alias, with expansion <string-list>. The previous definition of <string>, if any, is 
returned. Default for <string-list> is no change. 

close( avindow-list>) 
Close the windows specified in <window-list>. If <window-list> is the word all, than all win
dows are closed. No value is returned. 

cursormodes([modes]) 
Set the window cursor to modes. Modes is the bitwise or of the mode bits defined as the variables 
m ul (underline), m rev (reverse video), m bile (blinking), and m grp (graphics, terminal depen
dellt). Return val-;e is the previous - modes. . Default is - no change. For example, 
cursor($m _ revl$m _ blk) sets the window cunors to blinking reverse video. 

echo([ window], [<String-list>]) 
Write the list of strings, <string-list>, to window, separated by spaces and terminated with a new 
line. The strings are only displayed in the window, the processes in the window are not involved 
(see write below). No value is returned. Default is the current window. 

escape([ escapee]) 
Set the escape character to escape-char. Returns the old escape character as a one character 
string. Default is no change. Escapee can be a string of a single character, or in the form '"X, 
meaning control-X. 

foreground([ window], [flag]) 
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Move window in or out of foreground. Flag can be one of on, off, yes, no, true, or false, with 
obvious meanings, or it can be a numeric expression, in which case a non-zero value is true. 
Returns the old foreground flag as a number. Default for window is the current window, default 
for flag is no change. 
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label([ window], [label]) 
Set the label of window to label. Returns the old label as a string. Default for window is the 
current window, default for label is no change. To turn off a label, set it to an empty string(""). 

listO No arguments. List the identifiers and labels of all windows. No value is returned. 

nline([nline]) 
Set the default buffer size to nline. Initially, it is 48 lines. Returns the old default buffer size. 
Default is no change. Using a very large buffer can slow the program down considerably. 

select([ window]) 
Make window the current window. The previous current window is returned. Default is no 
change. 

shell([ <String-list>]) 
Set the default window shell program to <string-list>. Returns the first string in the old shell set
ting. Default is no change. Init13lly, the default shell is taken from the ·environment variable 
SHELL. 

source( filename) 
Read and execute the long commands in.filename. Returns -1 if the file cannot be read, 0 other
wise. 

terse([ flag]) 
Set terse mode to flag. In terse mode, the command window stays hidden even in command 
mode, and errors are reported by sounding the terminal's bell. Flag can take on the same values 
as inforeground above. Returns the old terse flag. Default is no change. 

unalias(alias) 
Undefine alias. Returns -1 if alias does not exist, 0 otherwise. 

unset( variable) 
Undefine variable. Returns -1 if variable does not exist, 0 otherwise. 

variablesO 
No arguments. List all variables. No value is returned. 

window([row], [column], [nrow], [ncol], [nllne], [frame], 
[pty ], [mapnl], [shell]) 
Open a window with upper left comer at row, column and size nrow, ncol. If nlme is specified, 
then that many lines are allocated for the text buffer. Otherwise, the default buffer size is used. 
Default values for row, column, nrow, and ncol are, respectively, the upper, left-most, lower, or 
right-most extremes of the screen. Frame, pty, and mapnl are flag values interpreted in the same 
way as the argument to foreground (see above); they mean, respectively, put a frame around this 
window (default bUe), allocate pseudo-tenninal for this window rather than socketpair (default 
true), and map new line characters in this window to carriage return and line feed (default true if 
socketpair is used, false otherwise). SMll is a list of strings that will be used as the shell program 
to place in the window (default is the program specified by shell, see below). The created 
window's identifier is returned as a number. 

write([ window], [<String-list>]) 
Send the list of strings, <string-list>, to window, separated by spaces but not terminated with a 
new line. The strings are actually given to the window as input No value is returned. Default is 
the current window. 

PREDEFINED VARIABLES 
These variables are for information only. Redefining them does not affect the internal operation of win
dow. 

baud The baud rate as a number between 50 and 38400. 
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FILES 

modes The display modes (reverse video, underline, blinking, graphics) supported by the physical termi
nal. The value of modes is the bitwise or of some of the one bit values, m _ bllc, m _grp, m_rev, and 
m_ul (see below). These values are useful in setting.the window cursors' modes (see cursormodes 
above). 

m_blk The blinking mode bit. 

m _grp The graphics mode bit (not very useful). 

m_rev The reverse video mode bit. 

m _ ul The underline mode bit. 

ncol The number of columns on the physical screen. 

nrow The number of rows on the physical screen. 

term The terminal type. The standard name, found in the second name field of the terminal's 
TERMCAP entry, is used. 

-1.windowrc 
/dev/[pt]ty[pq]? 

startup command file. 
pseudo-terminal devices. 

DIAGNOSTICS 
Should be self explanatory. 
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NAME 
write - write to another user 

SYNOPSIS 
write user [ ttyname ] 

DESCRIPTION 

FILES 

Write copies lines from your terminal to that of another user. When first called, it sen& the message 

Message from yourname@yoursystem on -yourttyname at time ••• 

To begin two-way communication, the recipient of the message should write back at this point. If he does 
not, the write session ends when you type an 'EOT' character. If the recepient does write back, communi
cation continues until an end of file is read from the terminal or an interrupt is sent. At that point write 
writes 'EOT' on the other terminal and exits. 

To write to a user who is logged in more than once, you can use the ttyname argument to indicate the 
appropriate terminal name. 

Users can use the mesg command to grant or deny pennission to write to their terminals. By defaul~ mesg 
allows writing. Certain commands, in particular nroff and pr(l) disallow messages in order to prevent 
messy output 

If the character '!' appears at the beginning of a line, write calls the shell to execute the rest of the line as a 
command 

The following protocol is suggested for using write. When you first write to another user, wait for him to 
write back before starting to send. Each party should end each message with a distinctive signal--{o) for 
'over' is conventional-so that the other may reply. Type (oo) for 'over and out' when you are ready to 
end the conversation. 

/etc/utmp to find user 
/bin/sh to execute '!' 

SEE ALSO 
mesg(l), who(l), mail(l) 
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NAME 
:xsend, xget, enroll - secret mail 

SYNOPSIS 
:xsend person 
xget 
enroll 

DESCRIPTION 

FILES 

These commands implement a secure communication channel similar to the mail( 1) program. Unlike the 
mail program, however, this channel ensures that no one can read the messages except the intended reci
pient To do this, these commands employ a public-key cryptosystem using knapsacks. 

Use the enroll command to set up the password check that lets you receive mail. Enroll asks you for a 
password that you must enter at the xget prompt in order to receive secret mail. 

To receive secret mail, type xget. It asks for your password, then gives yoo 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/secretrnail/• .key: 
/usr/spool/secretrnail/• .[0-9 ]: 

keys 
messages 

SEE ALSO 
mail(l) 

BUGS 
It should be integrated with. ordinary mail. The announcement of secret mail makes traffic analysis possi
ble. 
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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-cname 

extracts the strings from the C source in name and replaces string references with expressions of the form 
(&xstr[number]) for some number. The command also prepends an appropriate declaration of xstr to the 
file and places the resulting C text in the file x.c to 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 xs.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 xs.c as before, without using or affecting any strings file in the same directory. 

It may be useful to run xstr after the C preprocessor if any macro definitions yield strings or if there is con
ditional code which contains strings which may not, in fac~ be needed Xstr reads from its standard input 
when the argument'-' is given. An appropriate command sequence for running xstr after the C preproces
sor is: 

cc -E name.c I xstr -c -
cc-c x.c 
mv x.o name.o 

Xstr does not touch the file strings unless new items are added, thus make can avoid remaking x.s.o unless 
truly necessary. 

strings 
x.c 
xs.c 
/tm}Yxs• 

Data base of strings 
Massaged C source 
C source for definition of array 'xstr' 
Temp file when 'xstr name' doesn't touch strings 

SEE ALSO 
mkstr(l) 

BUGS 
If a string is a suffix of another string in the data base, but the shorter string is seen first by xstr 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-compiler 

SYNOPSIS 
yacc [ options ] grammar 

DESCRIPTION 
Yacc converts a context-free grammar into a set of tables for a simple automaton which executes an LR(l) 
parsing algorithm. The grammar may be ambiguous. Yacc uses specified precedence rules.to break ambi
guities. 

The output file, y .tab.c , must be compiled by the C compiler to produce a program yyparse. This program 
must be loaded with the lexical analyzer program, yylex~ as well as main and yyerror, an error handling 
routine. These routines must be supplied by the user. Lex{l) is useful for creating lexical analyzers usable 
by yacc. 

OPTIONS 

FILES 

-cl Generates the file y.tab.h with the define statements that associate the yacc-assigned 'token codes' 
with the user-declared 'token names'. This allows source files other than y.tab.c to access the 
token codes. 

-v Prepares the file y .output, which contains a description of the parsing tables and a report on 
conflicts generated by ambiguities in the grammar. 

y.output 
y.tab.c 
y .tab.h defines for token names 
yacc.trnp, yacc.acts temporary files 
/usr/lib/yaccpar parser prototype for C programs 

SEE ALSO 
lex{l) 
LR Parsing by A. V. Aho and S. C. Johnson, Computing Surveys, June, 1974. 
YACC- Yet Another Compiler Compiler by S. C. Johnson. 

DIAGNOSTICS 

BUGS 

Yacc reports {on the standard output) the number of reduce-reduce and shift-reduce conflicts. They.output 
file contains a more detailed repon. Yacc also reports rules not reachable from the start symbol. 

Because filenames are fixed, no more than one yacc process can be active in a given directory at a time. 
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YES(l) 

NAME 
yes - print text repeatedly 

SYNOPSIS 
yes [text] 

DESCRIPTION 

UNIX Programmer's Manual YES(l) 

Yes repeatedly outputs ''y''. If you type yes and some text on the command line, yes repeats the text ad 
infinitum. Termination is by rubout. 

EXAMPLE 
yes "This is a test." 

outputs: 

This is a test 
This is a test 
This is a test 
This is a test 

and so on until you type rubout. 
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ADVENTURE ( 6) 

NAME 
adventure- an exploration game 

SYNOPSIS 
/usr/games/adventure . 

DESCRIPTION 

UNIX Programmer's Manual ADVENTURE ( 6) 

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-descriptive 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'. 

BUGS 
Saving a game creates a large executable file instead of just the information needed to resume the game. 
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NAME 
arithmetic - provide drill in number facts 

SYNOPSIS 
/usr/games/arithmetic [ +-xi ] [ range ] 

DESCRIPTION 
Arithmetic types out simple arithmetic problems, and waits for an answer to be typed in. If the answer is 
carect, it types back ''Right!'', and a new problem. If the answer is wrong, it replies ''What?'', and waits 
for another answer. After every twenty problems, it publishes statistics on correctness and the time 
required to answer. 

To quit the program, type an interrupt (delete). 

The first optional argument determines the kind of problem to be generated; +-xi respectively cause addi
tion, subtraction, multiplication, and division problems to be generated. One or more characters can be 
given; if more than one is given, the different types of problems will be mixed in random order; default is 
+-. 

Range is a decimal number; all addends, subtrahends, differences, multiplicands, divisors, and quotients 
will be less than or equal to the value of range. Default range is 10. 

At the start, all numbers less than or equal to range are equally likely to appear. If the respondent makes a 
mistake, the numbers in the problem which was missed become more likely to reappear. 

As a matter of educational philosophy, the program will not give correct answers, since the learner should, 
in principle, be able to calculate them. Thus the program is intended to provide drill for someone just past 
the first learning stage, not to teach number facts de novo. For almost all users, the relevant statistic should 
be time per problem, not percen! correct 
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BACKGAMMON ( 6) 

NAME 
backgammon - the game 

SYNOPSIS 
/usr/games/backgammon 

DESCRIPTION 

UNIX Prog~er's Manual 

This program does what you expect. It will ask whether you need instructions. 
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NAME 
banner - print large banner on printer 

SYNOPSIS 
/usr/games/banner [ -wn ] message ... 

DESCRIPTION 

BUGS 

Banner prints a large, high quality banner on the standard output. If the message is omitted, it prompts for 
and reads one line of its standard input If -w is given, the output is scrunched down from a width of 132 
to n , suitable for a narrow terminal. If n is omitted, it defaults to 80. 

The output should be printed on a hard-copy device, up to 132 columns wide, with no breaks between the 
pages. The volume is great enough that you may want a printer « a fast hardcopy terminal, but if you are 
patient, a decwriter or other 300 baud terminal will do. 

Several ASCII characters are not defined, notably<, >, [, ], \, ", _, {, }, I, and-. Also, the characters ", ', 
and & are funny looking (but in a useful way.) 

The -w option is implemented by skipping some rows and columns. The smaller it gets, the grainier the 
output. Sometimes it runs letters together. 
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NAME 
battlestar - a tropical adventure game 

SYNOPSIS 
battlestar [ -r (recover a saved game) ] 

DESCRIPTION 
Battlestar is an adventure game in the classic style. However, it's slightly less of a puzzle and more a 
game of exploration. There are a few magical worm in the game, but on the whole, simple English should 
suffice to make one's desires understandable to the parser. 

THESETIING 
In the days before the darkness came, when battlestars ruled the heavens ... 

Three He made and gave them to His daughters, 
Beautiful nymphs, the goddesses of the waters. 
One to bring good luck and simple feats of wonder, 
Two to wash the lands and churn the waves asunder, 
Three to rule the world and purge the skies with thunder. 

In those times great wizards were known and their powers were beyond belief. They could take any object 
from thin air, and, uttering the word 'su' could disappear. 

In those times men were known for their lust of gold and desire to wear fine weapons. Swords and coats of 
mail were fashioned that could withstand a laser blast 

But when the darkness fell, the rightful reigns were toppled. Swords and helms and heads of state went 
rolling across the grass. The entire fleet of battlestars was reduced to a single ship. 

SAMPLE COMMANDS 
take 
drop 

wear 
draw 

puton 
take off --

take an object 
drop an object 

wear an object you are holding 
carry an object you are wearing 

take an object and wear it 
draw an object and drop it 

throw <object> <direction> 

<Shell esc> 

IMPLIED OBJECTS 

May 6, 1986 

>-: take watermelon 
watermelon: 
Taken. 
>-:eat 
watermelon: 
Eaten. 
>-:take knife and sword and apple, drop all 
knife: 
Taken. 
broadsword; 
Taken. 
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apple: 
Taken. 
knife: 
Dropped. 
broadsword: 
Dropped. 
apple: 
Dropped. 
>-:get 
knife: 
Taken. 

Notice that the "shadow" of the next word stays around if you want to take advantage of it That is, saying 
"take knife" and then "drop" will drop the knife you just took. 

SCORE & INVEN 
The two commands "score" and "inven" will print out your current status in the game. 

SAVING A GAME 

The command "save" will save your game in a file called "Bstar." You can recover a saved game by using 
the "-r" option when you start up the game. 

DIRECTIONS 
The compass directions N, S, E, and W can be used if you have a compass. If you don't have a compass, 
you'll have to say R, L, A, or B, which stand for Right, Left, Ahead, and Back. Directions printed in room 
descriptions are always printed in R, L, A, & B relative directions. 

IDSTORY 
I wrote Battlestar in 1979 in order to experiment with the niceties of the C Language. Most interesting 
things that happen in the game are hardwired into the code, so don't send me any hate mail about it! 
Instead, enjoy art for art's sake! 

AUTHOR 
David Riggle 

INSPIRATION & ASSISTANCE 
Chris Guthrie 
Peter Da Silva 
Kevin Brown 
Edward Wang 
Ken Arnold & Company 

BUGS 

Countless. 

FANMAIL 
Send to edward%ucbarpa@Berkeley.arpa, chris%ucbcory@berkeley.arpa,riggle.pa@xerox.arpa. 
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BCD(6) 

NAME 
bed - convert to antique media 

SYNOPSIS 
/usr/games/bcd text 

DESCRIPTION 

UNIX Programmer's Manual 

Bed converts the literal text into a form familiar to old-timers. 

SEE ALSO 
dd(l) 
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NAME 
boggle - play the game of boggle 

SYNOPSIS 
/usr/games/boggle [ +] [ ++] 

DESCRIPTION 
This program is intended for people wishing to sharpen their skills at Boggle (TM Paiter Bros.). If you 
invoke the program with 4 arguments of 4 letters each, (e.g. "bo&gle appl epie moth erbd") the program 
forms the obvious Boggle grid and lists all the words from /usr/dict/words found therein. If you invoke the 
. program without arguments, it will generate a board for you, let you enter words for 3 minutes, and then 
tell you how well you did relative to /usr/dict/words. 

The object of Boggle is to find, within 3 minutes, as many words as possible in a 4 by 4 grid of letters. 
Words may be formed from any sequence of 3 or more adjacent letters in the grid. The letters may join hor
izontally, vertically, or diagonally. However, no position in the grid may be used more than once within 
any one word. In competitive play amongst humans, each player is given credit for those of his words 
which no other player has found 

In interactive play, ent.er your words separat.ed by spaces, tabs, or newlines. A bell will ring when there is 
2:00, 1:00, 0:10, 0:02, 0:01, and 0:00 time left. You may complet.e any word started before the expiration 
of time. You can surrender before time is up by hitting 'break'. While entering words, your erase character 
is only effective within the current word and your line kill charact.er is ignored. 

Advanced players may wish to invoke the program with 1 or 2 +'s as the first argument. The first + 
removes the restriction that positions can only be used once in each word. The second+ causes a position 
to be considered adjacent to itself as well as its (up to) 8 neighbors. 
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NAME 
canfield, cfscores - the solitaire card game canfield 

SYNOPSIS 
/usr/games/canfield 
/usr/games/ctscores 

DESCRIPTION 

FILES 

BUGS 

If you have never played solitaire before, it is recommended that you consult a solitaire instruction book. 
In Canfield, tableau cards may be built on each other downward in alternate colors. An entire pile must be 
moved as a unit in building. Top cards of the piles are available to be played on foundations, but never into 
empty spaces. 

Spaces must be filled from the stock. The top card of the stock also is available to be played on founda
tions or built on tableau piles. After the stock is exhausted, tableau spaces may be filled from the talon and 
the player may keep them open until he wishes to use them. 

Cards are dealt from the hand to the talon by threes and this repeats until there are no more cards in the 
hand or the player quits. To have cards dealt onto the talon the player types 'ht' for his move. Foundation 
base cards are also automatically moved to the foundation when they become available. 

The command 'c' causes canfield to maintain card counting statistics on the bottom of the screen. When 
properly used this can greatly increase one's chances of winning. 

The rules for betting are somewhat less strict than those used in the official version of the game. The initial 
deal costs $13. You may quit at this point or inspect the game. Inspection costs $13 and allows you to 
make as many moves as possible without moving any cards from your hand to the talon. (The initial deal 
places three cards on the talon; if all these cards are used, three mcn are made available.) Finally, if the 
game seems interesting, you must pay the final installment of $26. At this point you are credited at the rate 
of $5 for each card on the foundation; as the game progresses you are credited with $5 for each card that is 
moved to the foundation. Each run through the hand after the first costs $5. The card counting feature 
costs $1 for each unknown card that is identified. If the information is toggled on, you are only charged for 
cards that became visible since it was last turned on. Thus the maximum cost of information is $34. Play
ing time is charged at a rate of $1 per minute. 

With no arguments, the program cf scores prints out the current status of your canfield account If a user 
name is specified, it prints out the status of their canfield account If the -a flag is specified, it prints" out 
the canfield accounts for all users that have played the game since the database was set up. 

/usr/games/canfield 
/usr/games/cfscores 
/usr/games/lib/cfscores 

It is impossible to cheat. 

the game itself 
the database printer 
the database of scores 

AUTHORS 
Originally written: Steve Levine 
Funlier random hacking by: Steve Feldman, Kirk McKusick, Mikey Olson, and Eric Allman. 

May 6, 1986 INTEGRATED SOLUTIONS 4.3 BSD 1 



CHESS(6) 

NAME 
chess - the game of chess 

SYNOPSIS 
/usr/games/chess 

DESCRIPTION 

UNIX Programmer's Manual CHESS(6) 

Che~ 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 cas
tling. 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/chess 

DIAGNOSTICS 

binary image to run in compatibility mode 

The most cryptic diagnostic is 'eh?' which means that the input was syntactically incorrect. 

.BUGS 
Pawns may be promoted only to queens. The book of opening moves has disappeared. 
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NAME 
ching - the book of changes and other cookies 

SYNOPSIS 
/usr/1ames/ching [ Mmgram ] 

DESCRIPTION 
The I Ching or Boole 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 huagrams, each symbolized 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 general attributes of the 
hexagram and how they apply to one's own life ("Thus the superior man makes himself strong and untir
ing."). 

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 judgement) 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 stan
dard input (up to an EOF) and hashes the individual characters in combination with the time of day, pro
cess id and any other magic numbers which happen to be lying around the system. 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 per
sonal divination using, for example, coins. To do this, cast the change and then type the resulting line 
values as an argument. 

The impatient modem may prefer to settle for Chinese cookies; try fortune(6). 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. 
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NAME 
cribbage - the card game cribbage 

SYNOPSIS 
/usr/games/cribbage [ options ] name ... 

DESCRIPTION 
Cribbage plays the card game cribbage, with the program playing one hand and the user the other. The 
program will initially ask the user if the rules of the game are needed-if so, it will print out the appropri
ate section from According to Hoyle with more (1). 

Cribbage first asks the player whether he wishes to play a sh<Xt 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 
along 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 car& 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 dis
card 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 latter 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 program 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 (61or121). 

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 carcl. 

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", "diamonds", 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''. 

OPTIONS 
Cribbage options include: 

-e 

-q 

-r 

May 6, 1986 

When the player makes a mistake scoring his hand or crib, provide an explanation of the correct 
score. (This is especially useful for beginning players.) 

Print a shorter form of all messages - this is only recommended for users who have played the 
game without specifying this option. 

Instead of asking the player to cut the deck, the program will randomly cut the deck. 
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FILES 
/usr/games/cribbage 

AUTHORS 

UNIX Programmer's Manual 

Earl T. Cohen wrote the logic. Ken Arnold added the screen oriented interface. 
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NAME 
doctor - interact with a psychoanalyst 

SYNOPSIS 
/usr/games/doctor 

DESCRIPTION 
Doctor is a lisp-language version of the legendary ELIZA program of Joseph Weizenbaum. This script 
"simulates" a Rogerian psychoanalysl Type in lower cue, and when you get tired or bored, type your 
interrupt character (either control-C or Rubout). Remember to type two carriage returns when you want it 
to answer. 

In order to run this you must have a Franz Lisp system in /usr/ucbllisp. 

AUTHORS 
Adapted for Usp by Jon L White, moved to Franz by John Foderaro, from an original script by Joseph 
Weizenbaum. 
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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 f<r a card which is not in the second player's hand: he 
replies 'GO FISH!' The first player then draws a card from the 'poor of undealt cards. If this is the card 
he had last requested, he draws again. When a book is made, either through drawing <r 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, S, 6, 7, 8, 9, 10, j, q, or k when asked. Hit
ting return gives you infonnation 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 
/usr/games/fortune [ - ] [ options ] file ] 

DESCRIPTION 
Fortune with no arguments prints out a random adage. 

FORTUNE(6) 

You may specify a file of adages. This file must be created by strfile(6), and be specified in the command 
line as file. You can name only one such file. Fortune ignores any files named after the first one. 

OPTIONS 
-w Waits before termination for an amount of time calculated from the number of characters in the mes

sage. This is useful if it is executed as part of the logout procedure to guarantee that the message can 
be read before the screen is cleared. 

-s Short messages only. 

-I Long messages only. 

FILES 
/usr/games/lib/fortunes.dat 

AUTHOR 
Ken Arnold 

SEE ALSO 
strfile(6) 
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NAME 
hangman - Computer version of the game hangman 

SYNOPSIS 
/usr/games/hangman 

DESCRIPTION 

HANGMAN(6) 

In hangman, the computer picks a word from the on-line word list and you must try to guess it. The com
puter keeps track of which letters have been guessed and how many wrong guesses you have made on the 
screen in a graphic fashion. 

FILES 
/usr/dict/words On-line word list 

AUTHOR 
Ken Arnold 

May 20, 1985 INTEGRATED SOLUTIONS 4.3 BSD 1 



HUNT(6) UNIX Programmer's Manual HUNT(6) 

NAME 
hunt - a multi-player multi-terminal game 

SYNOPSIS 
/usr/games/hunt [ options] [ hostname ] [-I name] 

DESCRIPl'ION 
The object of the game hunt is to kill off the other players. There are no rooms, no treuures, and no mon
sters. Instead, you wander around a maze, find grenades, trip mines, and shoot down walls and players. 
The more players you kill before you die, the better your score is. 

Hunt normally looks for an active game on the local network; if none is found, it starts one up on the local 
host One may specify the location of the game by giving the hostname argument The player name may 
be specified on the command line by using the -1 option. This command syntax was chosen for rloginlrsh 
compatibility. 

Hunt only works on crt (vdt) terminals with at least 24 lines, 80 colunms, and cursor addressing. The 
screen is divided in to 3 areas. On the right hand side is the status area. It shows you how much damage 
you've sustained, how many charges you have left, who's in the game, who's scanning (the asterisk in 
front of the name), who's cloaked (the plus sign in front of the name), and other players' scores. Most of 
the rest of the screen is taken up by your map of the maze, except for the 24th line, which is used for longer 
messages that don't fit in the status area. 

Hunt uses the same kt:ys to move as vi does, i.e., hj,k, and I for left, down, up, right respectively. To 
change which direction you 're facing in the maze, use the upper case version of the movement key (i.e., 
HJKL). 

Other commands are: 

f -Fire (in the direction you're facing) (Takes 1 charge) 
g -Throw grenade (in the direction you're facing) (Takes 9 charges) 
F - Throw satchel charge (Takes 25 charges) 
G - Throw bomb (Takes 49 charges) 
o -Throw small slime bomb (Takes 15 charges) 
0 - Throw big slime bomb (Takes 30 charges) 
s - Scan (show where other players are) (Takes 1 charge) 
c - Cloak (hide from scanners) (Takes 1 charge) 

"L - Redraw screen 
q -Quit 

Knowing what the symbols on the screen often helps: 

January 9, 1986 

-I+ -walls 
I\ - diagonal (deflecting) walls 
# - doors (dispersion walls) 

-small mine 
g - large mine 

-shot 
o - grenade 
0 - satchel charge 
@ -bomb 
s - small slime bomb 
$ - big slime bomb 
> <" v - you facing right, left, up, or down 
} { i ! - other players facing right, left, up, or down 
• - explosion 
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\ I / 
- • - - grenade and large mine explosion 
I I \ 

Satchel and bomb explosions are larger than grenades (5x5, 7x7, 
and 3x3 respectively). 

Other helpful hints: 

• You can only fire in the direction you are facing. 
• You can only fire three shots in a row, then the gun must cool. 
• A shot only affects the square it hits. 
• Shots and grenades move 5 times faster than you do. 
• To stab someone, you must face that player and move at them. 
• Stabbing does 2 points worth of damage and shooting does 5 points. 
• Slime does S points of damage each time it hits. 
• You start with 15 charges and get 5 more for every new player. 
• A grenade affects the nine squares centered about the square it hits. 
•A satchel affects the twenty-five squares centered about the square it hits. 
• A bomb affects the forty-nine squares centered about the square it hits. 
•Slime affects all squares it oozes over (15 or 30 respectively). 

HUNT(6) 

• One small mine and one large mine is placed in the maze for every new player. A mine has a 5% proba
bility of tripping when you walk directly at it; 50% when going sideways on to it; 95% when backing up 
on to it. Tripping a mine costs you 5 points or 10 points respectively. Defusing a mine is worth 1 charge 
or 9 charges respectively. 

• You cannot see behind you. 
•Scanning lasts for (20 times the number of players) turns. Scanning takes 1 ammo charge, so don't waste 

all your charges scanning. 
• Cloaking lasts for 20 turns. 
• Whenever you kill someone, you get 2 more damage capacity points and 2 damage points taken away. 
• Maximum typeahead is 5 characters. 
• A shot destroys normal (i.e., non-diagonal, non-door) walls. 
• Diagonal walls deflect shots and change orientation. 
•Doors disperse shots in random directions (up, down, left, right). 
• Diagonal walls and doors cannot be destroyed by direct shots but may be destroyed by an adjacent 

grenade explosion. 
• Slime goes around walls, not through them. 
• Walls regenerate, reappearing in the order they were destroyed. One percent of the regenerated walls 

will be diagonal walls or doors. When a wall is generated direc~y beneath a player, he is thrown in a 
random direction for a random period of time. When he lands, he sustains damage (up to 20 percent of 
the amount of damage he had before impact); that is, the less damage he had, the more nimble he is and 
therefore less likely to hurt himself on landing. 

• There is a volcano close to the center of the maze which goes off close to every 100 deaths. 
• The environment variable HUNT is checked to get the player name. If you don't have this variable set, 

hunt will ask you what name you want to play under. If it is set, you may also set up a single character 
keyboard map, but then you have to enumerate the options: 

e.g. setenv HUNT '·'name=Sneaky,mapkey=zoFfGglf2g3F4G'' 
sets the player name to Sneaky, and the maps z too, F to f, G tog, 1 tor, 2 tog, 3 to F, and 4 to G. The 
mapkey option must be last. 

• It's a boring game if you 're the only one playing. 

Your score is the ratio of number of kills to number of times you entered the game and is only kept for the 
duration of a single session of hunt. 
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Hunt normally drives up the load average to be about (number_ of _players + 0.5) greater than it would be 
without a hunt game executing. A limit of three players per host and nine players total is enforced by 
hunt. 

OPTIONS 
-m You enter the game as a monitor (you can see the action but you cannot play). 

-q Hunt queries the network and reports if an active games is found. This is useful for .login scripts. 

FILES 
/usr/games/lib/hunt.driver game coordinator 

AUTHORS 
Conrad Huang, Ken Arnold, and Greg Couch; University of California, San Francisco, Computer Graphics 
Lab 

ACKNOWLEDGEMENTS 

BUGS 

We thank Don Kneller, John Thomason, Eric Pettersen, and Scott Weiner for providing endless hours of 
play-testing to improve the character of the game. We hope their significant others will forgive them; we 
certainly don't. 

To keep up the pace, not everything is as realistic as possible. 

There were some bugs in early releases of 4.2 BSD that hunt helped discover. Hunt will crash your sys
tem if those bugs haven't been fixed. 
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NAME 
mille - play Mille Bournes 

SYNOPSIS 
/usr/games/mille [file] 

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 filename 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 band. 

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 <SPACE>. The <RETURN or 
<SPACE> is required to allow recovery from typos which can be very expemive, like discarding 
safeties. 

U Use a card The 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 appropri
ately. This is not recommended for the impatient on slow tenninals. 

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 opportunity 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 filename. 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 "L (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 said 
you wanted to play another hand/game. This allows you to use the "S'' command to reattempt the save. 

AUTHOR 
Ken Arnold 
(The game itself is a product of Parlter Brothers, Inc.) 

SEE ALSO 
curses(3X), Screen Updating and Cursor Movement Optimization: A Ubrary Package, Ken Arnold 

CARDS 
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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RULES 

Hazard 

Out of Gas (2) 
Flat Tire (2) 
Accident (2) 
Stop (4) 
Speed Limit (3) 

Repair 

Gasoline (6) 
Spare Tire (6) 
Repairs (6) 
Go (14) 
End of limit (6) 

Safety 

Extra Tank (1) 
Puncture Proof (1) 
Driving Ace (1) 
Right of Way (1) 

25- (10), 50- (10), 75- (10), 100- (12), 200- (4) 

Object: The point of this game is to get a total of SOOO points in several hands. Each hand is a race to put 
down exactly 700 miles before your opponent does. Beyond the points gained by putting down milestones, 
there are several other ways of making points. 

Overview: The game is played with a deck of 101 cards. Distance cards represent a number of miles trav
eled. They come in denominations of 25, SO, 75, 100, and 200. When one is played, it adds that many 
miles to the player's trip so far this hand. Hazard cards are used to prevent your opponent from putting 
down Distance cards. They can only be played if your opponent has a Go card on top of the Battle pile. 
The cards are Out of Gas, Accident, Flat Tire, Speed limit, and Stop. Remedy cards fix problems caused 
by Hazard cards played on you by your opponent The cards are Gasoline, Repairs, Spare Tire, End of 
Limit, and Go. Safety cards prevent your opponent from putting specific Hazard cards on you in the first 
place. They are Extra Tank, Driving Ace, Puncture Proof, and Right of Way, and there are only one of 
each in the deck. 

Board Layout: The board is split into several areas. From top to bottom, they are: SAFETY AREA 
(unlabeled): This is where the safeties will be placed as they are played. HAND: These are the cards in 
your hand. BA TILE: This is the Battle pile. All the Hazard and Remedy Cards are played here, except 
the Speed Limit and End of Limit cards. Only the top card is displayed, as it is the only effective one. 
SPEED: The Speed pile. The Speed Limit and End of limit cards are played here to control the speed at 
which the player is allowed to put down miles. MILEAGE: Miles are placed here. The total of the 
numbers shown here is the distance traveled so far. 

Play: The first pick alternates between the two players. Each tum usually starts with a pick from the deck. 
The player then plays a card, or if this is not possible or desirable, discards one. Normally, a play or dis
card of a single card constitutes a turn. If the card played is a safety, however, the same player takes 
another turn immediately. 

This repeats until one of the players reaches 700 points or the deck runs out. H someone reaches 700, they 
have the option of going for an Extension, which means that the play continues until someone reaches 1000 
miles. 

Hazard and Remedy Cards: Hazard Cards are played on your opponent's Battle and Speed piles. 
Remedy Cards are used for undoing the effects of your opponent's nastiness. 

Go (Green light) must be the top card on your Battle pile for you to play any mileage, unless you have 
played the Right of Way card (see below). 

Stop is played on your opponent's Go card to prevent them from playing mileage until they play a Go 
card. 

Speed Limit is· played on your opponent's Speed pile. Until they play an End of Limit they can only 
play 25 or 50 mile cards, presuming their Go card allows them to do even that 

End or Limit is played on your Speed pile to nullify a Speed limit played by your opponent. 
Out of Gas is played on your opponent's Go card. They must then play a Gasoline card, and then.a Go 

card before they can play any more mileage. 
Flat Tire is played on your opponent's Go card. They must then play a Spare Tire card, and then a Go 

card before they can play any more mileage. 
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Accident is played on your opponent's Go card. They must then play 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 the player IO 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, your opponent can play Hazard cards directly on a 
Remedy card other than a Go card. 

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. 
Driving 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 exactly 700 miles or the deck runs out In that case, play continues 
until neither someone reaches 700, or neither player can use any cards in their hand. If the trip is com
pleted after the deck runs out, this is called Delayed Action. 

Coup Fourre: This is a French fencing term for a counter-thrust move as part of a parry to an opponents 
attack. In Mille Bournes, it is used as. follows: If an opponent 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). 

Scoring: 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 Foore: 300 points for each Coup Foore 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. 
Sare 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 kept 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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NAME 
monop - Monopoly game 

SYNOPSIS 
/usr/gameslmonop [file ] 

DESCRIPTION 
Monop is reminiscent of the Parker Brother's game Monopoly, and monitors a game between 1 to 9 users. 
It assumes that players know the rules of Monopoly. The game follows the Monopoly's standard rules, 
with the exception that, if a property goes up for auction and there are only two solvent players, no auction 
is held and the p-operty remains unowned. 

The game, in effect, lends the player money, so it is possible to buy something which you cannot afford. 
However, as soon as a person goes into debt, he must "fix the problem", i.e., make himself solvent, before 
play can continue. If this is not possible, the.player's property reverts to his debtee, either a player or the 
bank. A player can resign at any time to any person or the bank, which puts the property back on the 
board, unowned. 

Any time that the response to a question is a string, e.g., a name, place or person, you can type'?' to get a 
list of valid answers. It is not possible to input a negative number, nor is it ever necessary. 

A Summary of Commands: 

quit: quit game: .This allows you to quit the game. It asks you if you 're sure. 

print: print board: This prints out the current board. The columns have the following meanings 
(column headings are the same for the where, own holdings, and holdings commands): 

Name The first ten characters of the name of the square 

Own The number of the owner of the property. 

Price The cost of the property (if any) 

Mg This field has a '•' in it if the property is mortgaged 

# If the property is a Utility or Railroad, this is the number of such owned by the owner. 
If the property is land, this is the number of houses on it 

Rent Current rent on the property. If it is not owned, there is no rent 

where: where players are: Tells you where all the players are. A'•' indicates the current player. 

own holdings: 
List your own holdings, i.e., money, get-out-of-jail-free cards, and property. 

holdings: holdings list: Look at anyone's holdings. It will ask you whose holdings you wish to look at. 
When you are finished, type ''done''. 

shell: shell escape: Escape to a shell. When the shell dies, the program continues where you left off. 

mortgage: mortgage property: Sets up a list of mortgageable property, and asks which you wish to mort
gage. 

unmortgage: 
unmortgage property: Unmortgage mortgaged property. 

buy: buy houses: Sets up a list of monopolies on which you can buy houses. If there is more than 
one, it asks you which you want to buy for. It then asks you how many for each piece of pro
perty, giving the current amount in parentheses after the property 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. 
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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 $50 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. 
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NAME 
quiz - test your knowledge 

SYNOPSIS 
/usr/games/quiz [ -ifile ] [ -t ] [ category] category2 ] 

DESCRIPTION 

FILES 

BUGS 

Quiz gives associative knowledge tests on various subjects. It asks items chosen from category} and 
expects answers from category2. If no categories are specified, -.uiz gives instructions and lists the avail
able categories. 

Quiz tells a correct answer whenever you type a bare newline. At the end of input, upon interrupt, or when 
questions run out, quiz reports a score and terminates. 

The -t flag specifies 'tutorial' mode, where missed questions are iepeated later, and material is gradually 
inttoduced 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 'I' 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 remaining categories specify 
the order and contents of the data in each line of the information file. Information files have the same syn
tax. 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/games/quiz.k/• 

The construct 'a I ab' doesn't work in an information file. Use 'a{b}'. 
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NAME 
rain - animated raindrops display 

SYNOPSIS 
/usr/games/rain 

DESCRIPTION 

UNIX Programmer's Manual 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 1ERM 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 
robots - fight off villainous robots 

SYNOPSIS 
/usr/games/robots [ options ] [ scoreftle ] 

DESCRIPTION 
Robots pits you against evil robots, who are trying to kill you (which is why they are evil). Fortunately for 
you, even though they are evil, they are not very bright and have a habit of bumping into each other, thus 
destroying themselves. In order to survive, you must get them to kill each other off, since you have no 
offensive weaponry. 

Since you are stuck without offensive weaponry, you are endowed with one piece of defensive weaponry: 
a teleportation device. When two robots run into each other or a junk pile, they die. If a robot runs into 
you, you die. When a robot dies, you get 10 points, and when all the robots die, you start on the next field. 
This keeps up until they finally get you. 

Robots are represented on the screen by a'+', the junk heaps from their collisions by a'•', and you (the 
good guy) by a '@'. 

The commands are: 

h move one square left 
I move one square right 
k move one square up 
j move one square down 
y move one square up and left 
u move one square up and right 
b move one square down and left 
n move one square down and right 

(also space) do nothing for one turn 
IUKLBNYU run as far as possible in the given direction 
> do nothing for as long as possible 
t teleport to a random location 
w wait until you die or they all do 
q quit 
"L redraw the screen 

All commands can be preceded by a count 

If you use the 'w' command and survive to the next level, you will get a bonus of 10% for each robot 
which died after you decided to wait. If you die, however, you get nothing. For all other commands, the 
program will save you from typos by stopping short of being eaten. However, with 'w' you take the risk of 
dying by miscalculation. 

Only five scores are allowed per user on the score file. If you make it into the.score file, you will be shown 
the list at the end of the game. If an alternate score file is specified, that will be used instead of the standard 
file for scores. 

OPTIONS 
-s Don't play, just show the score file 

-j Jump, i.e., when you run, don't show any intermediate positions; only show things at the end. 
This is useful on slow terminals. 

-t Teleport automatically when you have no other option. This is a little disconcerting until you get 
used to it, and then it is very nice. 

-a Advance into the higher levels directly, skipping the lower, easier levels. 
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AUTHOR 
Ken Arnold 

FILES 
/usr/games/lib/robots _roll the score file 

BUGS 
Bugs? You crazy, man?!? 
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NAME 
rogue - Exploring The Dungeons of Doom 

SYNOPSIS 
/usr/games/rogue [ options ] [ save Jale ] 

DESCRIPTION 
Rogue is a computer fantasy game with a new twist It is crt oriented and the object of the game is to sur
vive the attacks of various monsters and get a lot of gold, rather than the puzzle solving 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 playing to beat other people's 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 history as a hero among heroes. 

When the game ends, either by your death, when you quit, or if you (by some miracle) manage to win, 
rogue will give you a list of the top-ten scorers. The scoring is based entirely upon how much gold you 
get. There is a 10% penalty for getting yourself killed. 

If save Jale is specified, rogue will be restored from the specified saved game file. 

OPTIONS 
-r Restores a saved game. The save game file is presumed to be the default. 

-s Prints out the list of scores. 

-cl Kills you and tries to add you to the score file. 

For more detailed directions, read the document A Guide to the Dungeons of Doom. 

AUTHORS 
Michael C. Toy, Kenneth C.R. C. Arnold, Glenn Wichman 

FILES 
/usr/games/lib/rogue _roll Score file 
·/rogue.save Default save file 

SEE ALSO 
Michael C. Toy and Kenneth C. R. C. Arnold, A guide to the Dungeons of Doom 

BUGS 
Probably infinite (although countably infinite). However, that Ice Monsters sometimes transfix you per
manently is not a bug. It's a feature. 
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NAME 
sail - multi-user wooden ships and iron men 

SYNOPSIS 
sail [ -s [ -1 ] ] [ -x ] [ -b ] [ num ] 

DESCRIPTION 
Sail is a computer version of Avalon Hill's game of fighting sail originally develq>ed by S. Craig Taylor. 

Players of Sail take command of an old fashioned Man of War and fight other players or the computer. 
They may re.enact one of the many historical sea battles recorded in the game, or they can choose a 
fictional battle. 

As a sea captain in the Sail Navy, the player has complete control over the workings of his ship. He must 
order every maneuver, change the set of his sails, and judge the right moment to let loose the terrible des
truction of his broadsides. In addition to fighting the enemy, he must harness the powers of the wind and 
sea to make them work for him. The outcome of many battles during the age of sail was decided by the 
ability of one captain to hold the 'weather gage.' 

The ftags are: 

-s Print the names and ships of the top ten sailors. 

-I Show the login name. Only effective with -s. 

-x Play the first available ship instead of prompting for a choice. 

-b No bells. 

IMPLEMENTATION 
Sail is really two programs in one. Each player starts up a process which runs his own ship. In addition, a 
driver process is forked (by the tirst player) to run the computer ships and take care of global bookkeeping. 

Because the driver must calculate moves for each ship it controls, the more ships the computer is playing, 
the slower the game will appear. 

If a player joins a game in progress, he will synchronize with the other players (a rather slow process for 
everyone), and then he may play along with the rest 

To implement a multi-user game in Version 7 UNIX, which was the operating system Sail was first written 
under, the communicating processes must use a common temporary file as a place to read and write mes
sages. In addition, a locking mechanism must be provided to ensure exclusive access to the shared file. 
For example, Sail uses a temporary file named /tmp/#sailsink.21 for scenario 21, and corresponding 
filenames for the other scenarios. To provide exclusive access to the temporary file, Sail uses a technique 
stolen from an old game called "pubcaves" by Jeff Cohen. Processes do a busy wait in the loop 

for (n = O; link( sync_ file, sync _lock) < 0 && n < 30; n++) 
sleep(2); 

until they are able to create a link to a file named "/tmp/#saillock.??". The"??" correspond to the scenario 
number of the game. Since UNIX guarantees that a link will. point to only one file, the process that 
succeeds.in linking will have exclusive access to the temporary file. 

Whether or not this really works is open to speculation. When ucbmiro was rebooted after a crash, the file 
system check program found 3 links between the Sail temporary file and its link file. 

CONSEQUENCES OF SEPARATE PLAYER AND DRIVER 
When players do something of global interest, such as moving or firing, the driver must coordinate the 
action with the other ships in the game. For example, if a player wants to move in a certain direction, he 
writes a message into the temporary file requesting· the driver to move his ship. Each ''turn,'' the driver 
reads all the messages sent from the players and decides what happened. It then writes back into the tem
porary file new values of variables, etc. 

May 6, 1986 INTEGRATED SOLUTIONS 4.3 BSD 



SAIL(6) UNIX Programmer's Manual SAa(6) 

The most noticeable effect this communication has on the game is the delay in moving. Suppose a player 
types a move for his ship and hits return. What happens then? The player process saves up messages to be 
written to the temporary file in a buffer. Every 7 seconds or so, the player process gets exclusive access to 
the temporary file and writes out its buffer to the file. The driver, running asynchronously, must read in the 
movement command, process it, and write out the results. This takes two exclusive accesses to the tem
porary file. Finally, when the player process gets around to doing another 7 second update, the results of 
the move are displayed on the screen. Hence, every movement requires four exclusive accesses to the tem
porary file (anywhere from 7 to 21 seconds depending upon asynchrony) bef<re the player sees the results 
of his moves. 

In practice, the delays are not as annoying as they would appear. There is room for "pipelining" in the 
movement. After the player writes out a first movement message, a second movement command can then 
be issued. The first message will be in the temporary file waiting for the driver, and the second will be in 
the file buffer waiting to be written to the file. Thus, by always typing moves a tum ahead of the time, the 
player can sail around quite quickly. 

If the player types several movement commands between two 7 second updates, only the last movement 
command typed will be seen by the driver. Movement commands within the same update "overwrite" each 
other, in a sense. 

THE lllSTORY OF SAIL 
I wrote the first version of Sail on a PDP l lnO in the fall of 1980. Needless to say, the code was horren
dous, not portable in any sense of the word, and didn't work. The program was not very modular and had 
fseeks() and fwrites() every few lines. After a tremendous rewrite from the top down, I got the first work
ing version up by 1981. There were several annoying bugs concerning firing broadsides and finding 
angles. Sail uses no floating point, by the way, so the direction routines are rather tricky. Ed Wang 
rewrote my angle() routine in 1981 to be more correct (although it still doesn't work perfectly), and he 
added code to let a player select which ship he wanted at the stan of the game (instead of the first one 
available). 

Captain Happy (Craig Leres) is responsible for making Sail portable for the first time. This was no easy 
task, by the way. Constants like 2 and 10 were very frequent in the code. I also became famous for using 
"Riggle Memorial Structures" in Sail. Many of my structure references are so long that they run off the line 
printer page. Here is an example, if you promise not to laugh. 

specs[scene[flog.fgamenum].ship[flog.fshipnum].shipnurn].pts 

Sail received its fourth and most thorough rewrite in the summer and fall of 1983. Ed Wang rewrote and 
modularized the code (a monumental feat) almost from scratch. Although he introduced many new bugs, 
the final result was very much cleaner and (?) faster. He added window movement commands and find 
ship commands. 

lllSTORICAL INFO 
Old Square Riggers were very maneuverable ships capable of intricate sailing. Their only disadvantage 
was an inability to sail very close to the wind The design of a wooden ship allowed only for the guns to 
bear to the left and right sides. A few guns of small aspect (usuaily 6 or 9 pounders) could point forward, 
but their effect was small compared to a 68 gun broadside of 24 <X 32 pounders. The guns bear approxi
mately like so: 

\ 
b----------------

--0 
\ 
\ 
\ up to a range of ten (for round shot) 
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An interesting phenomenon occurred when a broadside was fired down the length of an enemy ship. The 
shot tended to bounce along the deck and did several times more damage. This phenomenon was called a 
rake. Because the bows of a ship are very strong and present a smaller target than the stem, a stem rake 
(firing from the stern to the bow) causes more damage than a bow rake. 

b 
00 --- Stem rake! 
a 

Most ships were equipped with carronades, which were very large, close range cannons. American ships 
from the revolution until the War of 1812 were almost entirely armed with carronades. 

The period of history covered in Sail is approximately from the 1770' s until the end of N apoleanic France 
in 1815. There are many excellent books about the age of sail. My favorite author is Captain Frederick 
Marryat More contemporary authors include C.S. Forester and Alexander Kent. 

Fighting ships came in several sizes classed by armament The mainstays of any fleet were its "Ships of the 
Line", or "Line of Battle Ships". They were so named because these ships fought together in great lines. 
They were close enough for mutual support, yet every ship could fire both its broadsides. We get the 
modem words "ocean liner," or "liner," and "battleship" from "ship of the line." The most common size 
was the the 74 gun two decked ship of the line. The two gun decks usually mounted 18 and 24 pounder 
guns. 

The pride of the fleet were the first rates. These were huge three decked ships of the line mounting 80 to 
136 guns. The guns in the three tiers were usually 18, 24, and 32 pounders in that order from top to bot
tom. 

Various other ships came next. They were almost all "razees," or ships of the line with one deck sawed off. 
They mounted 40-64 guns and were a poor cross· between a frigate and a line of battle ship. They neither 
had the speed of the former nor the firepower of the latter. 

Next came the "eyes of the fleet." Frigates came in many sizes mounting anywhere from 32 to 44 guns. 
They were very handy vessels. They could outsail anything bigger and outshoot anything smaller. Frigates 
didn't fight in lines of battle as the much bigger 74's did. Instead, they harassed the enemy's rear or cap
tured crippled ships. They were much more useful in missions away from the fleet, such as cutting out 
expeditions or boat actions. They could hit hard and get away fast. 

Lastly, there were the corvettes, sloops, and brigs. These were smaller ships mounting typically fewer than 
20 guns. A corvette was only slightly smaller than a frigate, so one might have up to 30 guns. Sloops were 
used for carrying dispatches or passengers. Brigs were something you built for land-locked lakes. 

SAIL PARTICULARS 
Ships in Sail are represented by two characters. One character represents the bow of the ship, and the other 
represents the stern. Ships have nationalities and numbers. The first ship of a nationality is number 0, the 
second number 1, etc. Therefore, the first British ship in a game would be printed as "bO". The second Brit 
would be "b 1 ", and the. fifth Don would be "s4". 

Ships can set normal sails, called Battle Sails, or bend on extra canvas called Full Sails. A ship under full 
sail is a beautiful sight indeed, and it can move much faster than a ship under Battle Sails. The only trouble 
is, with full sails set, there is so much tension on sail and rigging that a well aimed round shot can burst a 
sail into ribbons where it would only cause a little hole in a loose sail. For this reason, rigging damage is 
doubled on a ship with full sails set. Don't let that discourage you from using full sails. I like to keep them 
up right into the heat of battle. A ship with full sails set has a capital letter for its nationality. E.g., a Frog, 
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"to", with full sails set would be printed as "FO". 

When a ship is battered into a listing hulk, the last man aboard "strikes the colors." This ceremony is the 
ship's formal surrender. The nationality character of a surrendered ship is printed as"!". E.g., the Frog of 
our last example would soon be "!O". 

A ship has a random chance of catching fire or sinking when it reaches the stage of listing hulk. A sinking 
ship has a""°" printed for its nationality, and a ship on fire and about to explode has a"#" printed. 

Captured ships become the nationality of the prize crew. Therefc.-e, if an American ship captures a British 
ship, the British ship will have an "a" printed for its nationality. In addition, the ship number is changed to 
"&","'", "(", ,")","•",or"+" depending upon the original number, be it 0,1,2,3,4, cw 5. E.g., the "bO" cap
tured by an American becomes the "a&". The "s4" captured by a Frog becomes the "f•". 

The ultimate example is, of course, an exploding Brit captured by an American: "#&". 

MOVEMENT 
Movement is the most confusing part of Sail to many. Ships can head in 8 directions: 

b 
0 

0 0 0 
b bO b b b 
0 

Ob b 
0 

The stern of a ship moves when it turns. The bow remains stationary. Ships can always tum, regardless of 
the wind (unless they are becalmed). All ships drift when they lose headway. If a ship doesn't move for
ward at all for two turns, it will begin to drift. If a ship has begun to drift, then it must move forward 
before it turns, if it plans to do more than make a right or left tum, which is always possible. 

Movement commands to Sail are a string of forward moves and turns. An example is "13". It will tum a 
ship left and then move it ahead 3 spaces. In the drawing above, the "bO" made 7 successive left turns. 
When Sail prompts you for a move, it prints three characters of import. E.g., 

move (7, 4): 
The first number is the maximum number of moves you can make, including turns. The second number is 
the maximum number of turns you can make. Between the numbers is sometimes printed a quote"'". If 
the quote is present, it means that your ship has been drifting, and you must move ahead to regain headway 
before you turn (see note above). Some of the possible moves for the example above are as follows: 

move (7, 4): 7 
move (7, 4): 1 
move (7, 4): d 
move (7, 4): 6r 
move (7, 4): 5rl 
move (7, 4 ): 4rlr 
move (7, 4): llrlr2 
move (7, 4): lrlrlrl 

I• drift, or do nothing • / 

Because square riggers performed so poorly sailing into the wind, if at any point in a movement command 
you turn into the wind, the movement stops there. E.g., 

move (7, 4): 1114 
Movement Error; 
Helm: 111 

Moreover, whenever you make a tum, your movement allowance drops to min(what's left, what you would 
have at the new attitude). In short, if you turn closer to the wind, you most likely won't be able to sail the 
full allowance printed in the "move" prompt 
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Old sailing captains had to keep an eye constantly on the wind. Captains in Sall are no different. A ship's 
ability to move depends on its attitide to the wind. The best angle possible is to have the wind off your 
quarter, that is, just off the stem. The direction rose on the side of the screen gives the possible movements 
for your ship at all positions to the wind. Battle sail speeds are given first, and full sail speeds are given in 
parenthesis. 

01(2) 
w 
-"-3(6) 
I~ 
14(7) 
3(6) 

Pretend the bow of your ship (the""") is pointing upward and the wind is blowing from the bottom to the 
top of the page. The numbers at the bottom "3(6)" will be your speed under battle or full sails in such a 
situation. If the wind is off your quarter, then you can move "4(7)". If the wind is off your beam, "3(6)". 
If the wind is off your bow, then you can only move "1(2)". Facing into the wind, you can't move at all. 
Ships facing into the wind were said to be "in irons". 

WINDSPEED AND DIRECTION 
The windspeed and direction is displayed as a little weather vane on the side of the screen. The number in 
the middle of the vane. indicates the wind speed, and the + to - indicates the wind direction. The wind 
blows from the+ sign (high pressure) to the - sign (low pressure). E.g., 

I 
3 
+ 

The wind speeds are 0 = becalmed, 1 = light breeze, 2 = moderate breeze, 3 = fresh breeze, 4 = strong 
breeze, 5 =gale, 6 =full gale, 7 =hurricane. If a hurricane shows up, all ships are destroyed. 

GRAPPLING AND FOULING 
If two ships collide, they run the risk of becoming tangled together. This is called "fouling." Fouled ships 
are stuck together, and neither can move. They can unfoul each other if they want to. Boarding parties can 
only be sent across to ships when the antagonists are either fouled or grappled. 

Ships can grapple each other by throwing grapnels into the rigging of the other. 

The number of fouls and grapples you have are displayed on the upper right of the screen. 

BOARDING 
Boarding was a very costly venture in terms of human life. Boarding parties may be formed in Sail to 

either board an enemy ship or to defend your own ship against attack. Men organized as Defensive Board
ing Parties fight twice as hard to save their ship as men left unorganized. 

The boarding strength of a crew depends upon its quality and upon the number of men sent 

CREW QUALITY 
The British seaman was world renowned for his sailing abilities. American sailors, however, were actually 
the best seamen in the world. Because the American Navy offered twice the wages of the Royal Navy, 
British seamen who liked the sea defected to America by the thousands. 

In Sail, crew quality is quantized into S energy levels. "Elite" crews can outshoot and outfight all other 
sailors. "Crack" crews are next. "Mundane" crews are average, and "Green" and "Mutinous" crews are 
below average. A good rule of thumb is that "Crack" or "Elite" crews get one extra hit per broadside com
pared to "Mundane" crews. Don't expect too much from "Green" crews. 
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BROADSIDES 

ROUND 

Your two i>roa(kides may be loaded with four kinds of shot: grape, chain, round, and double. You have 
guns and carronades in both the port and starboard batteries. Carronades only have a range of two, so you 
have to get in close to be able to fire them. You have the choice of firing at the hull or rigging of another 
ship. If the range of the ship is greater than 6, then you may only shoot at the rigging. 

The types of shot and their advantages are: 

Range of 10. Good for hull or rigging hits. 

DOUBLE 

CHAIN 

GRAPE 

Range of 1. Extra good for hull or rigging hits. Double takes two turns to load. 

Range of 3. Excellent for tearing down rigging. Cannot damage hull or guns, though. 

Range of 1. Sometimes devastating against enemy crews. 

On the side of the screen is displayed some vital information about your ship: 

Load D! R! 
Hull 9 
Crew 4 4 2 
Guns 4 4 
Carr 2 2 
Rigg 5555 

"Load" shows what your port (left) and starboard (right) broadsides are loaded with. A "!" after the type of 
shot indicates that it is an initial broadside. Initial broadside were loaded with care before battle and before 
the decks ran red with blood. As a consequence, initial broadsides are a little more effective than broad
sides loaded later. A"•" after the type of shot indicates that the gun crews are still loading it, and you can
not fire yet. "Hull" shows how much hull you have left "Crew" shows your three sections of crew. As 
your crew dies off, your ability to fire decreases. "Guns" and "Carr" show your port and starboard guns. 
As you lose guns, your ability to fire decreases. "Rigg" shows how much rigging you have on your 3 or 4 
masts. As rigging is shot away, you lose mobility. 

EFFECTIVENESS OF FIRE 
It is very dramatic when a ship fires its thunderous broadsides, but the mere opportunity to fire them does 
not guarantee any hits. Many factors influence the destructive force of a broadside. First of all, and the 
chief factor, is distance. It is harder to hit a ship at range ten than it is to hit one sloshing alongside. Next 
is raking. Raking fire, as mentioned before, can sometimes disma8t a ship at range ten. Next, crew size 
and quality affects the damage done by a broadside. The number of guns firing also bears on the point, so 
to speak. Lastly, weather affects the accuracy of a broadside. ff the seas are high (5 or 6), then the lower 
gunports of ships of the line can't even be opened to run out the guns. This gives frigates and other flush 
decked vessels an advantage in a storm. The scenario Pellew vs. The Droits de L' Homme takes advantage 
of this peculiar circumstance. 

REPAIRS 
Repairs may be made to your Hull, Guns, and Rigging at the slow rate of two points per three turns. The 
message "Repairs Completed" will be printed if no more repairs can be made. 

PECULIARITIES OF COMPUTER SHIPS 
Computer ships in Sail follow all the rules above with a few exceptions~ Computer ships never repair dam
age. If they did, the players could never beat them. They play well enough as it is. As a consolation, the 
computer ships can fire double shot every turn. That fluke is a good reason to keep your distance. The 
Drive.r figures out the moves of the computer ships. It computes them with a typical A.I. distance function 
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and a depth first search to find the maximum "score." It seems to work fairly well, although I'll be the first 
to admit it isn't perfecl 

HOW TO PLAY 
Commands are given to Sail by typing a single character. You Will then be prompted for further inpul A 
brief summary of the commands follows. 
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COMMAND SUMMARY 
'f Fire broadsides if they bear 
'l' Reload 
'L' Unload broadsides (to change ammo) 
'm' Move 
'i' Print the closest ship 
'I' Print all ships 
'F' Find a panicular ship or ships (e.g. "a?" for all Americans) 
's' Send a message around the fteet 
'b' Attempt to board an enemy ship 
'B' Recall boarding parties 
'c' Change set of sail 
'r' Repair 
'u' Attempt to unfoul 
'g' Grapple/ungrapple 
'v' Print version number of game 
'"L' Redraw screen 
'Q' Quit 

'C' Center your ship in the window 
'U' Move window up 
'D' ,'N' Move window down 
'H' Move window left 
'J' Move window right 
'S' Toggle window to follow your ship or stay where it is 

SCENARIOS 
Here is a summary of the scenarios in Sail: 

Ranger vs. Drake: 
Wind from the N, blowing a fresh breeze. 

(a) Ranger 
(b) Drake 

19 gun Sloop (crack crew) (7 pts) 
17 gun Sloop (crack crew) (6 pts) 

The Battle of Flamborough Head: 
Wind from the S, blowing a fresh breeze. 

SAIL(6) 

This is John Paul Jones' first famous battle. Aboard the Bonhomme Richard, he was able to overcome the 
Serapis's greater firepower by quickly boarding her. 

(a) Bonhomme Rich 42 gun Corvette (crack crew) (11 pts) 
(b) Serapis 44 gun Frigate (crack crew) (12 pts) 

Arbuthnot and Des Touches: 
Wind from the N, blowing a gale. 

(b) America 
(b) Befford 
(b) Adamant 
(b) London 
(b) Royal Oak 
(f) Neptune 
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64 gun Ship of the Line (crack crew) (20 pts) 
74 gun Ship of the Line (crack crew) (26 pts) 

50 gun Ship of the Line (crack crew) (17 pts) 
98 gun 3 Decker SOL (crack crew) (28 pts) 
74 gun Ship of the Line (crack crew) (26 pts) 

74 gun Ship of the Line (average crew) (24 pts) 
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(f) Due Bougogne 80 gun 3 Decker SOL (average crew) (27 pts) 
(f) Conquerant 74 gun Ship of the Line (average crew) (24 pts) 
(f) Provence 64 gun Ship of the Line (average crew) (18 pts) 
(f) Romulus 44 gun Ship of the Line (average crew) (10 pts) 

Sufl'ren and Hughes: 
Wind from the S, blowing a fresh breeze. 

(b) Monmouth 
(b)Hero 
(b) Isis 
(b) Superb 
(b) Burford 
(f) Flamband 
(f) Annibal 
(f) Severe 
(f) Brilliant 
(f) Sphinx 

Nymphe vs. Cleopatre: 

74 gun Ship of the Line (average crew) (24 pts) 
74 gun Ship of the Line (crack crew) (26 pts) 

SO gun Ship of the Line (crack crew) (17 pts) 
74 gun Ship of the Line (crack crew) (27 pts) 
74 gun Ship of the Line (average crew) (24 pts) 

SO gun Ship of the Line (avenge crew) (14 pts) 
74 gun Ship of the Line (average crew) (24 pts) 
64 gun Ship of the Line (average crew) (18 pts) 
80 gun Ship of the Line (crack crew) (31 pts) 
80 gun Ship of the Line (average crew) (27 pts) 

Wind from the S, blowing a fresh breeze. 

(b)Nymphe 
(f) Oeopatre 

Mars vs. Hercule: 

36 gun Frigate (crack crew) (11 pts) 
36 gun Frigate (average crew) (10 pts) 

Wind from the S, blowing a fresh breeze. 
(b) Mars 74 gun Ship of the Line (crack crew) (26 pts) 
(f) Hercule 74 gun Ship of the Line (average crew) (23 pts) 

Ambuscade vs. Baionnalse: 
Wind from the N, blowing a fresh breeze. 

(b) Ambuscade 
(f) Baionnaise 

32 gun Frigate (average crew) (9 pts) 
24 gun Corvette (average crew) (9 pts) 

Constellation vs. Insurgent: 
Wind from the S, blowing a gale. 

(a) Constellation 38 gun Corvette (elite crew) (17 pts) 
(f) Insurgent 36 gun Corvette (average crew) (11 pts) 

Constellation vs. Vengeance: 
Wind from the S, blowing a fresh breeie. 

(a) Constellation 38 gun Corvette (elite crew) (17 pts) 
(f) Vengeance 40 gun Frigate (average crew) (15 pts) 

The Battle or Lma: 
Wind from the S, blowing a fresh breeze. 

(b) Amphion 
(b) Active 
(b) Volage 
(b) Cerberus 
(f) Favorite 
(f) Flore 
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32 gun Frigate (elite crew) (13 pts) 
38 gun Frigate (elite crew) (18 pts) 
22 gun Frigate (elite crew) (11 pts) 
32 gun Frigate (elite crew) (13 pts) 

40 gun Frigate (average crew) (15 pts) 
40 gun Frigate (average crew) (15 pts) 
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(f) Bellona 
(f) Corona 
(f) Carolina 
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40 gun Frigate (crack crew) ( 17 pts) 
32 gun Frigate (green crew) (9 pts) 
40 gun Frigate (green crew) (12 pts) 
32 gun Frigate (green crew) (7 pts) 

Constitution vs. Gueniere: 
Wind from the SW, blowing a gale. 

(a) Constitution 
(b) Gueniere 

44 gun Corvette (elite crew) (24 pts) 
38 gun Frigate (crack crew) (IS pts) 

United States vs. Macedonian: 
Wind from the S, blowing a fresh breeze. 

(a) United States 44 gun Frigate (elite crew) (24 pts) 
(b) Macedonian 38 gun Frigate (crack crew) (16 pts) 

Constitution vs. Java: 
Wind from the S, blowing a fresh breeze. 

(a) Constitution 44 gun Corvette (elite crew) (24 pts) 
(b) Java 38 gun Corvette (crack crew) (19 pts) 

Chesapeake vs. Shannon: 
Wind from the S, blowing a fresh breeze. 

(a) Chesapeake 
(b) Shannon 

The Battle of Lake Erle: 

38 gun Frigate (average crew) (14 pts) 
38 gun Frigate (elite crew) (17 pts) 

Wind from the S, blowing a light breeze. 

(a) Lawrence 20 gun Sloop (crack crew) (9 pts) 
(a) Niagara 20 gun Sloop (elite crew) (12 pts) 
(b) Lady Prevost 13 gun Brig (crack crew) (5 pts) 
(b) Detroit 19 gun Sloop (crack crew) (7 pts) 
(b) Q. Charlotte 17 gun Sloop (crack crew) (6 pts) 

Wasp vs. Reindeer: 
Wind from the S, blowing a light breeze. 

(a) Wasp 
(b) Reindeer 

20 gun Sloop (elite crew) ( 12 pts) 
18 gun Sloop (elite crew) (9 pts) 

Co:nstltutlon vs. Cyane and Levant: 
Wind from the S, blowing a moderate breeze. 

(a) Constitution 
pts) (b) Levant 

44 gun Corvette (elite crew) (24 pts) (b) Cyane 
20 gun Sloop (crack crew) (10 pts) 

Pellew vs. Drolts de L'Homme: 
Wind from the N, blowing a gale. 

(b) Indefatigable 44 gun Frigate (elite crew) (14 pts) 
(b) Amazon 36 gun Frigate (crack crew) (14 pts) 
(f) Droits L'Hom 74 gun Ship of the Line (average crew) (24 pts) 
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Algeclras: 
Wind from the SW, blowing a moderate breeze. 

(b) Caesar 80 gun Ship of the Line (crack crew) (31 pts) 
(b) Pompee 74 gun Ship of the Line (crack crew) (27 pts) 
(b) Spencer 74 gun Ship of the Line (crack crew) (26 pts) 
(b) Hannibal 98 gun 3 Decker SOL (crack crew) (28 pts) 
(s) Real-Carlos 112 gun 3 Decker SOL (green crew) (27 pts) 
(s) San Fernando 96 gun 3 Decker SOL (green crew) (24 pts) 
(s) Argonauta 80 gun Ship of the Line (green crew) (23 pts) 
(s) San Augustine 74 gun Ship of the Line (green crew) (20 pts) 
(f) Indomptable 80 gun Ship of the Line (average crew) (27 pts) 
(f) Desaix 74 gun Ship of the Line (average crew) (24 pts) 

Lake Champlain: 
Wind from the N, blowing a fresh breeze. 

(a) Saratoga 26 gun Sloop (crack crew) (12 pts) 
(a) Eagle 20 gun Sloop (crack crew) (11 pts) 
(a) Ticonderoga 17 gun Sloop (crack crew) (9 pts) 
(a) Preble 7 gun Brig (crack crew) (4 pts) 
(b) Confiance 37 gun Frigate (crack crew) (14 pts) 
(b) Linnet 16 gun Sloop (elite crew) (10 pts) 
(b) Chubb 11 gun Brig (crack crew) (5 pts) 

Last Voyage of the USS President: 
Wind from the N, blowing a fresh breeze. 

(a) President 
(b) Endymion 
(b)Pomone 
(b) Tenedos 

44 gun Frigate (elite crew) (24 pts) 
40 gun Frigate (crack crew) (17 pts) 

44 gun Frigate (crack crew) (20 pts) 
38 gun Frigate (crack crew) (15 pts) 

Hornblower and the Natividad: 
Wind from the E, blowing a gale. 

SAIL(6) 

A scenario for you Horny fans. Remember, he sank the Natividad against heavy odds and winds. Hint: 
don't try to board the Natividad, her crew is much bigger, albeit green. 

(b) Lydia 36 gun Frigate (elite crew) (13 pts) 
(s) Natividad 50 gun Ship of the Line (green crew) (14 pts) 

Curse or the Flying Dutchman: 
Wind from the S, blowing a fresh breeze. 

Just for fun, take the Piece of cake. 

(s) Piece of Cake 
(f) Flying Dutchy 

The South Pacific: 

24 gun Corvette (average crew) (9 pts) 
120 gun 3 Decker SOL (elite crew) (43 pts) 

Wind from the S, blowing a strong breeze. 

(a) USS Scurvy 
(b) HMS Tahiti 
(s) Australian 
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136 gun 3 Decker SOL (mutinous crew) (27 pts) 
120 gun 3 Decker SOL (elite crew) (43 pts) 

32 gun Frigate (average crew) (9 pts) 
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(f) Bikini Atoll 7 gun Brig (crack crew) (4 pts) 

Hornblower and the battle of Rosas 
Wind from the E, blowing a fresh breeze. 

The only battle Hornblower ever lost. He was able to dismast one 
ship and stem rake the. others though. See if you can do as well. 

(b) Sutherland 
(f) Turenne 
(f) Nightmare 
(f) Paris 
(f) Napolean 

Cape Horn: 

74 gun Ship of the Line (crack crew) (26 pts) 
80 gun 3 Decker SOL (average crew) (27 pts) 
74 gun Ship of the Line (average crew) (24 pts) 

112 gun 3 Decker SOL (green crew) (27 pts) 
74 gun Ship of the Line (green crew) (20 pts) 

Wind from the NE, blowing a strong breeze. 

(a) Concord 
(a) Berkeley 
(b) Thames 
(s) Madrid 
(f) Musket 

New Orleans: 

80 gun Ship of the Line (average crew) (27 pts) 
98 gun 3 Decker SOL (crack crew) (28 pts) 
120 gun 3 Decker SOL (elite crew) (43 pts) 

112 gun 3 Decker SOL (green crew) (27 pts) 
80 gun 3 Decker SOL (average crew) (27 pts) 

Wind from the SE, blowing a fresh breeze. 

Watch that little Cypress go! 

(a) Alligator 
(b) Firefly 
(b) Cypress 

Botany Bay: 

120 gun 3 Decker SOL (elite crew) (43 pts) 
74 gun Ship of the Line (crack crew) (27 pts) 

44 gun Frigate (elite crew) (14 pts) 

Wind from the N, blowing a fresh breeze. 

(b) Shark 
(f) Coral Snake 
(f) Sea Lion 

64 gun Ship of the Line (average crew) (18 pts) 
44 gun Corvette (elite crew) (24 pts) 

44 gun Frigate (elite crew) (24 pts) 

Voyage to the Bottom of the 
Wind from the NW, blowing a fresh breeze. 

This one is dedicated to Richard Basehart and David Hedison. 

(a) Seaview 
(a) Flying Sub 
(b)Mermaid 
(s) Giant Squid 

Frigate Action: 

120 gun 3 Decker SOL (elite crew) (43 pts) 
40 gun Frigate (crack crew) (17 pts) 
136 gun 3 Decker SOL (mutinous crew) (27 pts) 
112 gun 3 Decker SOL (green crew) (27 pts) 

Wind from the E, blowing a fresh breeze. 

(a) Killdeer 
(b) Sandpiper 
(s) Curlew 
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40 gun Frigate (average crew) (15 pts) 
40 gun Frigate (average crew) (15 pts) 

38 gun Frigate (crack crew) (16 pts) 
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The Battle of Midway: 
Wind from the E, blowing a moderate breeze. 

(a) Enterprise 
(a) Yorktown 
(a) Hornet 
(j) Akagi 
(j) Kaga 
(j) Soryu 

Star Trek: 

80 gun Ship of the Line (crack crew) (31 pts) 
80 gun Ship of the Line (average crew) (27 pts) 

74 gun Ship of the Line (average crew) (24 pts) 
112 gun 3 Decker SOL (green crew) (27 pts) 
96 gun 3 Decker SOL (green crew) (24 pts) 

· 80 gun Ship of the Line (green crew) (23 pts) 

Wind from the S, blowing a fresh breeze. 

(a) Enterprise 450 gun Ship of the Line (elite crew) (75 pts) 
(a) Yorktown 450 gun Ship of the Line (elite crew) (75 pts) 
(a) Reliant 450 gun Ship of the Line (elite crew) (75 pts) 
(a) Galileo 450 gun Ship of the Line (elite crew) (75 pts) 
(k) Kobayashi Maru 450 gun Ship of the Line (elite crew) (75 pts) 
(k) Klingon Il 450 gun Ship of the Line (elite crew) (75 pts) 
(o) Red Orion 450 gun Ship of the Line (elite crew) (75 pts) 
(o) Blue Orion 450 gun Ship of the Line (elite crew) (75 pts) 

CONCLUSION 
Sail has been a group effort. 

Ken Arnold Code 
curses library (pu!) 

AUTHOR 
Dave Riggle 

CO-AUTHOR 
Ed Wang 

REFITTING 
CraigLeres 

CONSULTANTS 
Chris Guthrie 
Captain Happy 
Horatio Nelson 
Nancy Reagan 

and many valiant others ... 

REFERENCES 
Wooden Ships & Iron Men, by Avalon Hill 
Captain Horatio Hornblower Novels, (13 of them) by C.S. Forester 
Captain Richard Bolitho Novels, (12 of them) by Alexander Kent 
The Complete Works of Captain Frederick Marryat, (about 20) especially 

Mr. Midshipman Easy 
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Peter Simple 
Jacob Faithful 
Japhet in Search of a Father 
Snarleyyow, or The Dog Fiend 
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Frank Mild.may, or The Naval Officer 

SEE ALSO 
midway(PUBLIC) 

BUGS 
Probably a few, and please report them to "riggle@emie" and "edward@arpa." 
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NAME 
snake, snscore - display chase game 

SYNOPSIS 
/usr/games/snake [-wn ] [ -In ] 
/usr/games/SJJKore 

DESCRIPTION 

FILES 

BUGS 

Snake is a display-based game which must be played on a CRT tenninal from among those supported by 
vl(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 comer. 

You can move around using the same conventions as vi(l), the h, j, k, and l keys work, as do the arrow 
keys. Other possibilities include: 

sefc These keys are like hjkl but fonn 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 sam~ 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 lusrlgameslsnscore. 

/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/games/trek [ [ -a ] file ] 

DESCRIPTION 
Trek is a game of space glory and war. Below is a summary of commands. For complete documentation, 
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 uuncated. 

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 
/usr/doc/trek 

COMMAND SUMMARY 
abandon 
cloak up/down 
computer request; ... 
destruct 
help 
lrscan 
phasers automatic amount 
phasers manual amtl coursel spreadl ... 
torpedo course [yes] angle/no 
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/no 
visual course 
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NAME 
worm -Play the growing worm game 

SYNOPSIS 
/usr/games/worm [ size ] 

DESCRIPl10N 

BUGS 

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 JK) of 
the corresponding 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 wonn has grown) is kept in the upper left comer of the screen. 

The optional argument, if present, is the initial length of the worm. 

If the initial length of the wonn is set to l~s than one or more than 75, various strange things happen. 
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NAME 
worms - animate worms on a display terminal 

SYNOPSIS 
/usr/games/worms [ -field ] [ -length # ] [ -number # ] [-trail ] 

DESCRIPI'ION 

WORMS(6) 

Brian Hom (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. 

FILES 

-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 

BUGS 

Snails, by Karl Heuer 

The lower-right-hand character position will not be updated properly on a tenninal that wraps at the right 
margin. 

Terminal initialization is not performed. 
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NAME 
wump - the game of hunt-the-wumpus 

SYNOPSIS 
/usr/games/wump 

DESCRIPTION 
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 Wurnpus with an arrow, 
meanwhile avoiding being eaten by the Wumpus and falling into Bottomless Pits. There are also Super 
Bats which are likely to pick you up and drop you in some 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). 
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NAME 
zork- the game of dungeon 

SYNOPSIS 
/usr/games/zork 

DESCRIPTION 

FILES 

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 leaftet' ', 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• 
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NAME 
mBcellaneous - miscellaneous useful information pages 

DESCRIPTION 

INTR0(7) 

This section contains miscellaneous documentation, mostly in the area of text processing macro packages 
for troff'(l). 

ascil 
environ 
eqnchar 
bier 
mailaddr 
man 
me 
ms 
term 

May20, 1985 

map of ASCII character set 
user environment 
special character definitions for eqn 
file system hierarchy 
mail addressing description 
macros to typeset manual pages 
macros for foonatting papers 
macros for formatting manuscripts 
conventional names for terminals 
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NAME 
ascii - map of ASCil character set 

SYNOPSIS 
cat /usr/pub/ascii 

DESCRIPTION 
Ascii is a map of the ASCil character set, to be printed as needed. It contains: 

000 nul 001 sohl002 stx1003 etx 004 eot 005 enqf006 ackl007 bel 
010 bs 011 ht 012 nl I 013 vt 014 np 015 er 1016 so 1017 si 
020 die 021 dcl 022 dc21023 dc3 024 dc4 025 nakl026 synl027 etb 
030 can 031 em 032 subl033 esc 034 fs 035 gs 1036 rs 1037 us 
040 sp 041 042 " 1043 # 044 $ 045 % 1046 & 1047 

, 

050 ( 051 ) 052 • 1053 + 054 ' 
055 - 1056 1051 I 

060 0 061 1 062 2 1063 3 064 4 065 s 1066 6 1067 7 
070 8 071 9 072 1073 ; 074 < 075 = 1076 > 1077 ? 
100 @ 101 A 102 B 1103 c 104 D 105 E 1106 F 1107 G 
110 H 111 I 112 J 1113 K 114 L 115M1116N1117 0 
120 p 121 Q 122 R 1123 s 124 T 125 u 1126 v 1127 w 
130 x 131 y 132 z 1133 [ 134 \ 13S ] 1136 " 1137 
140 ... 141 a 142 b 1143 c 144 d 14S e 1146 f 1147 g 
ISO h 151 152 j 1153 k 1S4 I 1SS rn 1156 n 1157 0 

160 p 161 q 162 r 1163 s 164 t 16S u 1166 v 1167 w 
170 x 171 y 172 z 1173 { 174 I 175 } 1176 - 1177 del 

00 nul I 01 soh I 02 stx 03 etxl 04 eot I OS enql 06 ackl 07 bel I 
08 bs I 09 ht I Oa nl Ob Vt I Oc np I Od er Oe so I Of s i I 
10 dlel 11 de 11 12 dc2 13 dc31 14 dc41 15 nak 16 synl 17 etbl 
18 canl 19 em I la sub lb escl le f s I ld gs le rs I lf us 
20 sp I 21 I 22 " 23 # I 24 $ I 25 % 26 & I 27 , 

28 ( I 29 ) I 2a • 2b + I 2c , I 2d - 2e I 2f I 
30 o I 31 1 I 32 2 33 3 I 34 4 I 35 5 36 6 I 37 7 
38 8 I 39 9 I 3a 3b ; I 3c < I 3d 3e > I 3f ? 
40 @I 41 Al 42 B 43 Cl 44 DI 4S E 46 Fl 47 G 
48 HI 49 I I 4a J 4b Kl 4c LI 4d M 4e NI 4f 0 
so Pl 51 QI 52 R 53 S I 54 Tl SS u 56 VI 57 w 
58 XI 59 YI Sa z Sb C I Sc \ I Sd ] Se " I Sf 
60 .. I 61 a I 62 b 63 c I 64 d I 65 e 66 f I 67 g 
68 h I 69 I 6a j I 6b k I 6c I I 6d rn 6e n I 6f 0 

70 p I 71 q I 72 r I 73 s I 74 t I 75 u 76 v I 77 w 
78 x I 79 y I 7a z I 7b { I 7c I I 7d } 7e - I 7f del 

FILES 
/usr/pub/ascii 
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NAME 
environ - user environment 

SYNOPSIS 
extern char ••environ; 

DESCRIPTION 
An array of strings called the 'environment' is made available by execve(2) when a process begins. By 
convention these strings have the fonn 'name=value'. The following names are used by various com
mands: 

PATH 

HOME 
TERM 

The sequence of directory prefixes that sh, time, nice(l), 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. 

A user's login directory, set by login(l) from the password file passwd(S). 

The kind of terminal for which output is to be prepared. This information is used by com
mands, such as nroff or plot(lG), which may exploit special terminal capabilities. See 
/etc/termcap (termcap(5)) for a list of terminal types. 

SHELL The filename of the user's login shell. 

TERMCAP 
The string describing the terminal in TERM, or the name of the termcap file, see 
termcap(5),termcap(3X). 

EXINIT A starrup list of commands read by ex(l), edit(l), and vi(l). 

USER The login name of the user. 

PRINTER The name of the default printer to be used by lpr(l), lpq(l), and lprm(l). 

Further names may be placed in the environment by the export command and 'name=value' arguments in 
sh( 1 ), or by the setenv command if you use csh( 1 ). Arguments may also be placed in the environment at 
the point of an execve(2). It is unwise to conflict with certain sh(l) variables that are frequently exported 
by '.profile' files: MAil.., PS 1, PS2, IFS. 

SEE ALSO 
csh(l), ex(l), login{l), sh(l), execve(2), system(3), termcap(3X), termcap(5) 
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NAME 
eqnchar - special character definitions for eqn 

SYNOPSIS 
eqn /usr/pub/eqnchar [files ] I troll' [ options ] 

neqn /usr/pub/eqnchar [files ] I nroff [ options ] 

DESCRIPTION 

EQNCHAR(7) 

Eqnchar contains troff and nroff character definitions for consttucting characters that are not available on 
the Graphic Systems typesetter. These definitions are primarily intended for use with eqn and neqn. It 
contains definitions for the following characters 

ciplus G 
citimes i) 

wig 
-wig .. 
>Wig ~ 
<wig s 
•wig -
star 

* bigs tar * =dot -
orsign y 

andsign A 

-del fl 
= 

oppA .y 

oppE :3 
angstrom A 

FILES 
/usr/pub/eqnchar 

SEE ALSO 
troff(l}, eqn(l) 
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II II 
langle I 

rang le ~ 
I 

hbar 1i 
ppd .J_ 

<-> +-+ 
<•> •• 
I< .; 
I> j 
ang L 
rang I;-
3dot 
thf 
quarter lj4 

3quarter 3A 
degree 0 
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square 0 
circle 0 
blot 0 
bullet • 
prop oc 

~mpty 0 
ml!mber e 
noml!m fi. 
cup u 
cap n 
incl ~ 
subset c 
supset ;:) 

!subset c: 
!supset :2 
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NAME 
bier - filesystem hierarchy 

DESCRIPTION 
The following outline gives a quick tour through a representative directory hierarchy. 

I root 
/vmunix 

the kernel binary (UNIX itself) 
/lost+found · 

directory for connecting detached files for fsck(8) 
/dev/ devices(4) 

MAKEDEV 
shell script to create special files 

MAKEDEV.local 
site-specific part of MAKEDEV 

console main console, tty( 4) 
tty* terminals, tty(4) 
hp• disks, hp( 4) 
rhp• raw disks, bp(4) 

/bin/ utility programs, cf /usr/bin/ ( 1) 
as assembler 
cc C compiler executive, cf /lib/ccom, /lib/cpp, /lib/c2 
csh C shell 

/lib/ object libraries, etc., cf /usr/lib/ 
libc.a system calls, standard 110, etc. (2,3,3S) 

ccom C compiler proper 
cpp C preprocessor 
c2 C code improver 

/etc/ essential data and maintenance utilities; sect (8) 
dump dump program, dump(8) 

1August1985 

passwd password file, p&Mwd(5) 
group group file, group(5) 
motd message of the day, login( 1) 
termcap description of terminal capabilities, termcap(5) 
ttytype table of what kind of terminal is on each port, Uytype(5) 
mtab mounted file table, mtab(5) 
dumpdates 

dump history, dump(8) 
fstab filesystem configuration table fstab(5) 
disktab disk characteristics and partition tables, disktab(5) 
hosts host name to network address mapping file, bosts(5) 
networks 

network name to network number mapping file, networks(5) 
protocols 

protocol name to protocol number mapping file, protocols(5) 
services network services definition file, services( 5) 
remote names and description of remote hosts for tip(lC), remote(5) 
phones private phone numbers for remote hosts, as described in phones(5) 
ttys properties of terminals, ttys(5) 
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getty part of login, getty(8) 
init the parent of all processes, init(8) 
re shell program to bring the system up 
re.local site-dependent portion of re 
cron the clock daemon, cron(8) 
mount mount(8) 

/sys/ system source 
DISTRIBUTION/ 

files for making a new kernel 
hi header (include) files 
conf/ executable device drivers 
netinet/ network header files 
machine/ 

include files 
ltmpl temporary files, usually on a fast device, cf /usr/tmp/ 

e• used by ed(l) 
ctm• used by cc(l) 

/usr/ general pupose directory, usually a mounted filesystem 
achn/ admiQistrative information 

wtmp login history, utmp(5) 
messages 

hardware error messages 
tracct phototypesetter accounting, troff( 1) 
lpacct line printer accounting lpr(l) 
vaacct, vpacct 

Varian and Versatec accounting vpr(l), pac(8) 
/usr /bin 
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utility programs, to keep /bin/ small 
tmp/ temporaries, to keep /tmp/ small 
diet/ word lists, etc. 

games/ 

words principal word list, used by look(l) 
spellhist 

history file for spell(l) 

hangman 
lib/ library for the games 

quiz.kl what quiz(6) knows 
index category index 
africa countries and capitals 

include/ standard #include files 
a.outh object file layout, a.out(5) 
stdio.h standard 110, intro(3S) 
math.h (3M) 

sys/ system-defined layouts, cf /sys/h 
net/ symbolic link to sys/net 
machine/ 
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symbolic link to sys/machine 

isi/ graphics programs (WcRStations only) 
lib/ object libraries, etc., to keep /lib/ small 

atrun scheduler for at( 1) 
lint/ utility files for lint 

lint[12] subprocesses for lint(l) 
llib-lc dummy declarations for /lib/libc.a, used by lint(l) 
llib-lm dummy declarations for /lib/libc.m 

struct/ passes of struct(l) 

tmac/ macros for trofl'( 1) 
tmac.an macros for man(7) 
trnac.s macros for ms(7) 

font/ fonts for trofl'( 1) 
ftR Times Roman 
ftB Times Bold 

fonts/ fonts for graphics WorkStations (WorkStations only) 

uucp/ programs and data for uucp( 1 C) 
L.sys remote system names and numbers 
uucico the real copy program 

units conversion tables for units(l) 
eign list of English words to be ignored by ptx(l) 

/usr/ man/ 
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volume 1 of this manual, man(l) 
manO/ general 

intro introduction to volume 1, ms(7) format 
xx template for manual page 

man 11 chapter 1 
as.l 
mountlm 

catl/ preformatted pages for section 1 

msgs/ messages, cf msgs(l) 
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(l) 
lpd/ used by lpr( 1) 

lock present when line printer is active 
cf• copy of file to be printed, if necessary 
df• daemon control file, lpd(8) 
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tf• transient control file, while lpr is working 
uucp/ work files and staging area for uucp(l C) 

LOO FILE 
summary log 

LOO.• log file for one transaction 
mail/ mailboxes for mail(l) 

name mail file for user name 
name.lock 

lock file while name is receiving mail 
secretmail/ 

like mail/ 
uucp/ work files and staging area for uucp(lC) 

LOO FILE 
summary log 

LOG.• log file for one transaction 
mqueue/ 

mail queue for sendmail(8) 
wd initial working directory of a user, typically wd is the user's login name 

.profile set environment for sh(l), environ(7) 

.project nature of the user's work (used by finger(l)) 

.cshrc startup file for csh(l) 

.exrc startup file for e:x(l) 

.plan the user's short-term plans (used by finger(l)) 

.netrc startup file for various network programs 

.msgsrc Stal't\IP file for msgs( 1) 

.rnailrc startup file for mail(l) 
calendar 

user's datebook for calendar(l) 
doc/ papers, mostly in volume 2 of this manual, typically in ms(7) format 

as/ assembler manual 
c Cmanual 

/usr/ src/ 
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source programs for utilities, etc. (Note: Applicable only to source licensees.) 
bin/ source of commands in /bin 

as/ assembler 
ar.c source for ar(l) 

usr.bin/ source for commands in /usr/bin 
troff/ source for nroff' and troff'( 1) 

font/ source for font tables, /usr/lib/font/ 
ftR.c Roman 

term/ terminal characteristics tables, /usr/lib/tenn/ 
tab300.c 

DASI300 

ucb source for programs in /usr/ucb 
games/ source for /usr/games 
lib/ source for programs and archives in /lib 

libel C runtime library 
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SEE ALSO 

UNIX Programmer's Manual 

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 
brk.s 

stdio/ standard 110 functions (3S) 
fgets.c 
fopen.c 

gen/ other functions in (3) 
abs.c 

net/ network functions in (3N) 
gethostbyname.c 

local/ source which is not normally distributed 
new/ source for new versions of commands and library routines 
old/ source for old versions of commands and library routines 
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 

ls(l), apropos(!), whatis(l), whereis(l), finger(l), which(l), ncheck(8), find(l), grep{l) 
BUGS 

The position of files is subject to change without notice. 
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NAME 
mailaddr - mail addressing description 

DESCRIPl10N 
Mail addresses are based on the ARP ANET protocol listed at the end of this manual page. These addresses 
are in the generalformat 

user@domain 

where a domain is a hierarchical dot separated list of subdomains. For example, the address 

eric@monelBerkeley .ARP A 

is noonally interpreted from right to left the message should go to the ARP A name tables (which do not 
correspond exactly to the physical ARPANEn, then to the Berkeley gateway, after which it should go to 
the local host monet. When the message reaches monet it is deliveted to the user ''eric' '. 

Unlike some other forms of addressing, this does not imply any routing. Thus, although this address is 
specified as an ARP A address, it might travel by an alternate route if that were more convenient or 
efficient. For example, at Berkeley the associated message would probably go directly to monet over the 
Ethernet rather than going via the Berkeley ARP ANET gateway. 

Abbreviation. 

Under certain circumstances it may not be necessary to type the entire domain name. In general anything 
following the first dot may be omitted if it is the same as the domain from which you are sending the mes
sage. For example, a user on "calder.Berkeley.ARPA" could send to "eric@monet" without adding the 
''.Berkeley .ARP A'' since it is the same on both sending and receiving hosts. 

Certain other abbreviations may be pennitted as special cases. For example, at Berkeley ARPANET hosts 
can be referenced without adding the ".ARPA" as long as their names do not conflict with a local host 
name. 

Compatfbtuty. 

Certain old address formats are converted to the new format to provide compatibility with the previous 
mail system. In particular, 

host: user 

is converted to 

user@host 

to be consistent with the rep( 1 C) command 

Also, the syntax: 

host!user 

is converted to: 

user@hostUUCP 

This is normally converted back to the "host!user'' form before being sent on for compatibility with older 
UUCP hosts. 

The current implementation is not able to route messages automatically through the UUCP network. Until 
that time you must explicitly tell the mail system which hosts to send your message through to get to your 
final destination. 

Case Distinctions. 

Domain names (i.e., anything after the"@" sign) may be given in any mixture of upper and lower case 
with the exception of UUCP hostnames. Most hosts accept any combination of case in user names, with 
the notable exception of MULTICS sites. 
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Differences with ARPA Protocols. 

Although the UNIX addressing scheme is based on the ARP A mail addressing protocols, there are some 
significant differences. 

At the time of this writing DARPA is converting to real domains. The following rules may be useful: 

• The syntax "user@host.ARP A" is being split up into "user@host.COM", "user@host.GOV", and 
''user@host.EDU'' for commercial, government, and educational institutions respectively. 

•The syntax "user@host" (with no dots) has ttaditionally referred to the ARPANET. In the future this 
semantic will not be continued - instead, the host will be assumed to be in your organization. You should 
start using one of the syntaxes above. 

• Host names of the fonn "ORG-NAME" (e.g., MIT-MC <X' CMU-CS-A) will be changing to 
"NAME.ORGJCXX" (where 'XXX' is COM, GOV, or EDU). For example, MIT-MC will change to 
MC.MIT .EDU. In some cases names will be split apart even if they do not have dashes. For example, 
USC-ISIP will probably change to F.ISI.USC.EDU. 

Route-addrs. 

Under some circumstances it may be necessary to route a message through several hosts to get it to the 
final destination. Normally this routing is done automatically, but sometimes it is desirable to route the 
message manually. Addresses which show these relays are termed ''route-addrs.'' These use the syntax: 

<@hosta,@hostb:user@hostc> 

This specifies that the message should be sent to hosta, from there to hostb, and finally to hostc. This path 
is forced even if there is a more efficient path to hostc. 

Route-addrs occur frequently on return addresses, since these are generally augmented by the software at 
each host It is generally possible to ignore all but the ''user@host'' part of the address to determine the 
actual sender. 

Postmaster. 

Every site is required to have a user or user alias designated ''postmaster'' to which problems with the mail 
system may be addressed. 

Other Networks. 

Some other networks can be reached by giving the name of the network as the last component of the 
domain. This is not a standard feature and may not be supported at all sites. For example, messages to 

CSNET or BTINET sites can often be sent to "user@host.CSNET" or "user@hostBITNET" respec
tively. 

BERKELEY 
The following comments apply only to the Berkeley environment 

What's My AddreM? 

If you are on a local machine, say monet, your address is 

youmame@monetBerkeley .ARP A 

However, since most of the world does not have the new software in place yet, you will have to give 
correspondents slightly different addresses. From the ARPANET, your address would be: 

youmame%monet@Berkeley.ARPA 

From UUCP, your address would be: 

ucbvax!youmarne%monet 
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BUGS 

Computer Center. 

The Berkeley Computer Center is in a subdomain of Berkeley. Messages to the computer center should be 
addressed to: 

user%host.CC@Berkeley.ARP A 

The alternate syntax: 

user@hosLCC 

may J>e used if the message is sent from inside Berkeley. 

For the time being Computer Center hosts are known within the Berkeley domain, i.e., the ''.CC'' is 
optional. However, it is likely that this situation will change with time as both the Computer Science 
department and the Computer Cent.er grow. 

The RFC822 group syntax ("group:userl,user2,user3;") is not supported except in the special case of 
"group:;" because of a conffict with old berknet•style addresses. 

Route-Address syntax is grotty. 

UUCP- and ARPANET-style addresses do not coexist politely. 

SEE ALSO 
mail(l), sendmail(8); Crocker, D. H., Standard/or the Format of Arpa Internet Text Messages, RFC822. 
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NAME 
man - macros to typeset manual 

SYNOPSIS 

nrofl' -man file .. . 
troff -man file .. . 

DESCRIPTION 

FILES 

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, special treatment is applied to the next input line with text to be printed. In this way J may be used 
to italicize a whole line, or .SM may be 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 set
ting macros. 

These strings are predefined by -man: 

\•R '®', '(Reg)' in nroff. 

\•S Change to default type size. 

/usr/lib/tmac/tmac.an 
/usr/man/manO/xx 

SEE ALSO 
troff(l }, man( 1) 

BUGS 
Relative indents don't nest. 

REQUESTS 
Request 

.B t 

. BI t 

. BRt 
DT 
.HPi 
.It 
. mt 

Cause If no Explanation 
Break Argument 
no t=n.ll.* Text tis bold. 
no t=n.ll. Join words oft alternating bold and italic . 
no t=n.tl. Join words oft alternating bold and Roman . 
no .5i li... Restore default tabs. 
yes i=p.i. • Set prevailing indent to i. Begin paragraph with hanging indent 
no t=n.tl. Text t is italic . 
no t=n.ll. Join words of t alternating italic and bold . 
yes x= "" Same as . TP with tag x . 
no t=n.tl. Join words oft alternating italic and Roman . 
yes Same as .PP. 
no d= .4v Interparagraph distance is d . 
yes Begin paragraph. Set prevailing indent to .Si . 
yes End of relative indent. Set prevailing indent to amount of starting .RS . 
no t=n.tl. Join words oft alternating Roman and bold . 
no t=n.tl. Join words oft alternating Roman and italic . 

. IP xi 

. IR t 
LP 
.PDd 
.PP 
.RE 
.RB t 
.RI t 
.RS i yes i=p.i. Start relative indent, move left margin in distance i. Set prevailing indent to .Si for 

nested indents. 
yes t=n.tl. Subhead . . SH t 

.SMt no t=n.tl. Text t is small. 

May 15, 1986 INTEGRATED SOLUTIONS 4.3 BSD 1 



MAN(7) 

.TH n c xv myes 

.TP i yes i=p.i. 

UNIX Programmer's Manual MAN(7) 

Begin page named n of chapter c,· xis extra commentary, e.g. 'local', for page foot 
center; v alters page foot left, e.g. '4th Berkeley Distribution'; m alters page head 
center, e.g. 'Brand X Programmer's Manual'. Set prevailing indent and tabs to .5i. 
Set prevailing indent to i. Begin indented paragraph with hanging tag given by next 
text line. If tag doesn't fit, place it on separate line. 

• n.tl. - next text line; p.i. = prevailing indent 
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NAME 
me - macros for formatting papers 

SYNOPSIS 
nrofl' -me [ options ] file .. . 
troff -me [ options ] file .. . 

DESCRIPTION 

FILES 

This package of nroff and troff macro definitions provides a canned formatting facility for technical 
papers in various fonnats. When producing 2-cobimn output on a terminal, filter the output through col(l). 

The macro requests are defined below. Many nroff and troff requests 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 (line 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/trnac/trnac.e 
/usr/lib/me/• 

SEE ALSO 
eqn(l}, troff(l}, refer(l), tbl(l) 
-me Reference Manual, Eric P. Allman 
Writing Papers with Nroff Using -me 

REQUESTS 

Request 

.(c 

.(d 

.(f 

.(1 

.(q 

.(xx 

.(z 

.)c 

.)d 

.)f 

.)1 

.)q 

.)x 

.)z 

.++mH 

. +cT 

In the following list, "initialization" refers to the first .pp, .Ip, .ip, .np, .sh, or .uh macro. This list is incom
plete; see The -me Reference Manual for interesting details. 

Initial Cause Explanation 
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 
yes End major quote 
yes End index item 
yes End floating keep 
no Define paper section. m defines the part of the paper, and can be C (chapter), A (appen-

dix), P (preliminary, e.g., abstract, table of contents, etc.), B (bibliography), RC (chapters 
renumbered from page one each chapter), or RA (appendix renumbered from page one). 

yes Begin chapter (or appendix, etc., as set by.++). Tis the chapter title . 
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.le 1 yes One column format on a new page. 

.2c 1 yes Two column format. 

.EN yes Space after equation produced by eqn or neqn . 

.EQxy 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 equation, or C to center the 
equation . 

. GE yes End gremlin picture. 

.GS yes Begin gremlin picture. 

.PE yes End pie picture. 

.PS yes Begin pie picture. 

.TE yes End table. 

.TH yes End heading section of table. 

.TSx yes Begin table; if x is H table has repeated heading. 
• acAN no 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 . 
. bx no no Print x in boldface; if no argument switch to boldface. 
.ba +n 0 yes Augments the base indent by n. This indent is used to set the indent on regular text (like 

paragraphs) . 
. be no yes Begin new column 
.bix no no Print x in bold italics (nofill only) 
.bu yes Begin bulleted paragraph 
.bxx no no Print x in a box (nofill only). 
.ef 'x'y'z' no Set even footer to x y z 
.eh 'x'y'z' no Set even header to x y z 
.fo 'x'J'z' no Set footer to x y z 
.hx no Suppress headers and footers on next page. 
.he 'x'y'z' no Set header to x y z 
.hi yes Draw a horizontal line 
.ix no no Italicize x; if x missing, italic text follows. 
.ipxy no yes Start indented paragraph, with hanging tag x. Indentation is yens (default 5). 
.Ip yes yes Start left-blocked paragraph. 
.lo no Read in a file of local macros of the form .• x. Must be given before initialization. 
.np 1 yes Start numbered paragraph. 
.of 'x'y'z' no Set odd footer to x y z 
.oh x'y'z' no Set odd header to x y z 
.pd yes Print delayed text. 
. pp no yes Begin paragraph. First line indented . 
x yes no Roman text follows. 
.re no Reset tabs to default values. 
.SC no no Read in a file of special characters and diacritical marks. Must be given before initializa-

ti on. 
. shnx yes Section head follows, font automatically bold. n is level of section, x is title of section . 
. sk no no Leave the next page blank. Only one page is remembered ahead . 
. smx no Set x in a smaller pointsize . 
.sz +n lOp no Augment the point size by n points. 
. th no no Produce the paper in thesis format. Must be given before initialization . 
• tp no yes Begin title page . 
.ux no Underline argument (even in troff). (Nofill only). 
• uh yes Like .sh but unnumbered . 
. xpx no Print index x . 
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NAME 
ms - text focmatting macros 

SYNOPSIS 
nroff' -ms [ options ] file .. . 
troff -ms [ options ]file .. . 

DESCRIPTION 

FILES 

This package of nrotr and troff macro definitions provides a formatting facility f<X" various styles of arti
cles, theses, and books. When producing 2-column output on a terminal or lineprinter, or when reverse line 
motions are needed, filter the output through col(l). All external -ms macros are defined below. Many 
nroll' and troff requests are unsafe in conjunction with this package. However, the first four requests 
below may be used with impunity after initialization, and the last two may be used even before initializa
tion: 

.bp begin new page 

.br break output line 

.sp n insert n spacing lines 

.ce n center next n lines 

.ls n line spacing: n= 1 single, n=2 double space 

.na no alignment of right margin 
Font and point size changes with \f and \s are also allowed; for example, ''\flword\fR'' will italicize word. 
Output of the tbl, eqn, and refer (1) preprocessors for equations, tables, and references is acceptable as 
input. 

/usr/lib/tmac/tmac.x 
/usr/lib/rns/x.??? 

SEE ALSO 
eqn(l), refer(l), tbl(l), troff(l) 

REQUESTS 
Macro Initial Break? Explanation 
Name Value Reset? 

.ABx y begin abstract; if x=no don't label abstract 

.AE y end abstract 

.AI y author's institution 

.AM n better accent mark definitions 

.AU y author's name 

.Bx n embolden x; if no x, switch to boldface 

.Bl y begin text to be enclosed in a box 

.B2 y end boxed text and print it 

.BT date n bottom title, printed at foot of page 

.BXx n print word x in a box 

.CM if t n cut mark between pages 

.CT y,y chapter title: page number moved to CF (TM only) 
DAx ifn n force date x at bottom of page; today if no x 
DE y end display (unfilled text) of any kind 
DSxy I y begin display with keep; x=l,L,C,B; y=indent 
.IDy 8n,.5i y indented display with no keep; y •indent 
LD y left display with no keep 
.CD y centered display with no keep 
.BD y block display; center entire block 
.EFx n even page footer x (3 part as for .tl) 
.EH.x n even page header x (3 part as for .ti) 
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.EN y end displayed equation produced by eqn 

.EQxy y break out equation; x-L,I,C; y-equation number 

.FE n end footnote to be. placed at bottom of page 

.FP n numbered footnote paragraph; may be redefined 

.FSx n start footnote; x is optional footnote label 

.HD undef n optional page header below ·header margin 
Jx n italicize x ; if no x, switch to italics 
.IPxy y,y indented paragraph, with hanging tag x ; y-indent 
.IXxy y index words x y and so on (up to S levels) 
.KE. n end keep of any kind 
.KF n begin floating keep; text fills remainder of page 
.KS y begin keep; unit kept together on a single page 
.LG n larger; increase point size by 2 
LP y,y left (block) paragraph. 
.MCx y,y multiple columns; x-column width 
.NDx if t n no date in page footer; x is date on cover 
.NHxy y,y numbered header; x =level, x =0 resets, x =S sets to y 
.NL lOp n set point size back to normal 
.OFx n odd page footer x (3 part as for .d) 
.OHx n odd page header x (3 part as for .d) 
.Pl if TM n print header on 1st page 
.PP y,y paragraph with first line indented 
.PT -%- n page title, printed at head of page 
.PXx y print index (table of contents); x=no suppresses title 
.QP y,y quote paragraph (indented and shorter) 
.R on n return to Roman font 
.RE Sn y,y retreat: end level of relative indentation 
.RPx n released paper format; x =no stops tide on 1st page 
.RS Sn y,y right.shift: start level of relative indentation 
.SH y,y section header, in boldface 
.SM n smaller; decrease point size by 2 
.TA 8n,5n n set tabs to Sn 16n ... (nroff) Sn lOn ... (troff) 
.Tex y print table of contents at end; x =no suppresses title 
.TE y end of table processed by tbl 
.TH y end multi-page header of table 
.TL y tide in boldface and two points larger 
.TM off n UC Berkeley thesis mode 
.TSx y,y begin table; if x =H table has multi-page header 
.ULx n underline x, even in troff 
.UXx n UNIX; trademark message first time; x appended 
JCAxy y another index entry; x =page or no for none; y =indent 
.XE y end index entry (or series of .IX entries) 
.XP y,y paragraph with first line exdented, others indented 
XSxy y begin index entry; x =page or no fa- none; y =indent 
.lC on y,y one column format, on a new page 
.2C y,y begin two column format 
.]- n beginning of refer reference 
.[0 n end of unclassifiable type of reference 
.[N n N= l:journal-article, 2:book, 3:book-article, 4:report 
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REGISTERS 

BUGS 

Formatting distances can be controlled in -ms by means of built-in number registers. For example, this 
sets the line length to 6.5 inches: 

.nr LL 6.Si 

Here is a table of number registers and their default values: 

Name Register Controls Takes Effect Default 

PS point si7.e paragraph 10 
VS vertical spacing paragraph 12 
LL line length paragraph 6i 
LT tide length next page same as LL 
FL footnote length next .FS S.Si 
PD paragraph distance paragraph 1 v (if n), .3v (if t) 
DD display distance displays 1 v (if n), .Sv (if t) 
Pl paragraph indent paragraph Sn 
QI quote indent next .QP Sn 
Fl foocnote indent next .FS 2n 
PO page offset next page 0 (if n), - ti (if t) 
HM header margin next page li 
FM footer margin next page li 
FF footnote format next .FS 0 (1, 2, 3 available) 

When resetting these values, make sure to specify the appropriate units. Setting the line length to 7, for 
example, will result in output with one character per line. Setting FF to 1 suppresses footnote superscript
ing; setting it to 2 also suppresses indentation of the first line; and setting it to 3 produces an .IP-like foot
note paragraph. 

Here is a list of string registers available in -ms; they may be used anywhere in the text: 

Name String's Function 

\ •Q quote (" in nrorr, '' in trorr ) 
\•U unquote(" in nroff, ''in trorr) 
\•- dash (--in nrofT, -in troff) 
\•(MO month (month of the year) 
\•(DY day (current date) 
\** automatically numbered footnote 
\•' acute accent (before letter) 
\*' grave accent (before letter) 
\ *" circumflex (before letter) 
\•, cedilla (before letter) 
\•: umlaut (before letter) 
\•- tilde (before letter) 

When using the extended accent mark definitions available with .AM, these strings should come after, 
rather than before, the letter to be accented. 

Floating keeps and regular keeps are diverted to the same space, so they cannot be mixed together with 
predictable results. 
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NAME 
term - conventional names for terminals 

DESCRIPTION 
Certain commands use these terminal names. They are maintained as part of the shell environment (see 
sb(l),environ(7)). 

adm3a 
2621 
hp 
clOO 
h19 
mime 
1620 
300 
33 
37 
43 
735 
745 
dumb 
dial up 
network 
4014 
vt52 

Lear Seigler Adm-3a 
Hewlett-Packard HP262? series terminals 
Hewlett-Packard HP264? series terminals 
Human Designed Systems Concept 100 
Heathkit Hl 9 
Microterm mime in enhanced ACT IV mode 
DIABLO 1620 (and others using HyType Il) 
DASl/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 
a terminal on a phone line with no known characteristics 
a terminal on a network connection with no known characteristics 
Tektronix 4014 
Digital Equipment Corp. VT52 

The list goes on and on. Consult /etc/termcap (see termcap(5)) for an up-to-date and locally correct list 

Commands whose behavior may depend on the tenninal either consult TERM in the environment, or 
accept arguments of the fonn -Tterm, where term is one of the names given above. 

SEE ALSO 

BUGS 

stty(l), tabs(!), plot(lG), sh(l), environ(7) ex(l), clear(!), more(!), ul(l), tset(l), termcap(5), 
termcap{3X), ttytype{5) 

See troff'( 1) for infonnation on nroff 

The programs that ought to adhere to this nomenclature do so only fitfully. 
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H DOCUMENTATION COMMENTS_ 

Please take a minute to comment on the accuracy and completeness of this manual. Your asistance will help us 
to better identify and respond to specific documentation issues. If necessary, you may attach an additional page 
with commen~. Thank you in advance for your cooperation. 

I Manual Title: UNIX User Ref. Manual (URM) Part Number: 490143 Rev. A 

Name: Tide: 

Company:~--------~-~-~~ Phone: ( ) _______ _ 
Address: ~------------------------------~ 
City: 

1. Please rate this manual for the following: 

Poor Fair 

Clarity 
Completeness 
Organization 
Technical Content/ Accuracy 
Readability 

Please comment: 

a 
D 
D 
D 
D 

Cl 
D 
D 
Cl 
D 

2. Does this manual contain enough examples and figures? 
YesD NoO 

Please comment: 

3. Is any information missing from this manual? 
Yes CJ No CJ 

Please comment: 

4. Is this manual adequate for your purposes? 
YesD Noa 

Please comment on how this manual can be improved: 

State: Zip Code:-----

Good Excellent 

Cl Cl 
D D 
D D 
D Cl 
Cl D 
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