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INTRODUCTION TO VOLUME 1 

This volume lives descriptions Of tbe publicly available features or the U'NIX/32Vf system, U 
extended to provide a virtual memory environment and other enhancements at U. C. Berkeley. 
It does not attempt to provide perspective or tutorill information upon dle UNIX operatin1 sys
tem. its facilities. or its implementation. Various documents on those topics are contained in 
Volume 2. In particular, for an overview see 'The UNIX Time-Sharina System' by Ritchie and 
Thompson; for a tutorial see 'UNIX for Beginners• by Kemiahan. and for an 1uide to the new 
features or this virtual version, He 'Gettina started witb Berkeley Sof'twue for UNIX on the 
VAX' in volume le. 
Within the 1n1 ·it surveys. this volume attempts to be timely. complete and condse. Where 
the laner two objectives conflict, the obvious ii often left unsaid in favor of brevity. It is 
intended that each Prosram be described u it is, not u it should be. Inevitably, this means 
that various sections wiU soon be out of date~ 
The volume is divided into eipt sections: 

1. Commands 
2. System c:aUs 
l. Subroutines 
4. Special flies 
5. File formats and conventions 
6. Oam• 
7. MICl'o pac:kqes and lanlUIP conventiom 
I. Maintenance co~ antl procedures 

Commands are Prosrams intended to be invoiced direc:tlJ bJ the user, in contndistinction to 
subroutines. which are intended to be called by the user's proaruns. Commands pnerally 
reside in directory /bin (for binary pf'OIFllN). Some ProsramS also reside in lllSrlbin, "' in 
I llll'l ucb, to save sp1ee in /bin. These directories 1re searched automatically by the command 
interpreters. 
System calls 1re entries into the UNIX supen.sor. The system caU interfac:e ii identical to a C 
lansuaae procedure call; the equivalent C procedures are described in Section 2. 
An usortment of subroutines is available; they 1re described in section 3. The primary 
libraries in which they are kept are described in i11wCJ). The runctiom are described in terms 

• of c. but most will work with Fortran 11 well 
The special ftles section 4 discusses the characteristics of each l)'ltem •tue• that 11:tually refers 
to an 1/0 device. The names in this section ref er to the DEC device names for dle hardware. 
instead of the names of the special ftles themselves. 
The ftle formats and conventions section 5 documents tbe stnacture or particular kinds or fUes; 
ror example. the form of the output or the loader and assembler is liven. Exduded are Ales 
used by only one command. for example the usembler's intermediate tues. 
Oames have been relepted to section 6 to keep them from contaminatina the more staid infor· 
mation of section 1. 

tUNIX Is a Tradetnarlc of lell Labora&ori& 
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Section 7 is a miscellaneous collection of information necessary to writing in various specialized 
lanauages: character codes, macro packages for typesetting. etc. 

The maintenance section 8 discusses commands and procedure! not inttndetf tor use ·by the 
ordinary user. The commands and files described here are almost all kept in thtf Hiteetory /ere. 
Each section consists of a number of independent entries of a paae or so ~ch. The ~ame of 
lhe entry is in the upper comers of its paaes. toaether with the section number. and sometimes 
a letter characteristic of a subcatqory. e.1. araphics is JG. and the math Hbrary is 3M. Entries 
within each section are alphabetized. The page numbers of each entr)' start at· 1; h is infeasible 
to number consecutively the pases of a document like this that is republished in many variant 
forms. 

All entries are based on a common format. not all of whose subSectiorts *'1f1hVays appear.. 
':bl'. :, ,' . : '. ,' ' >: ~· . . . . 1, j; ,, 

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

'~· I ''/: <~ 

The synopsis summarizes the use of the proaram beina de~i~ A .r~w ~v;en~ions are 
used. particularly in the Commands subsection: 

Boldface words are considered literals. and arc typed just~u :they appear. 

Square brackets [ ) around an araument indicate that the argument is optional. 
When an araument is aiven u 'name'. it always refers to •··file name. 
Ellipses • .. .. are Used to show that the previous ' araument-prOtotype may be 
repeated. 
A final convention is used by the commands therriselv~. c1An'"lrlurnenl&qinnin1 
with a minus sian ' - • is often taken to mean some sort of option-specifying argu
ment even if it appears in a position where a ftle·namei-'COuld appear. Therefore, it is 
unwise to have files whose names begin with ' - •. 

The description subsection discusses in detail the subject at hand. 

The files subsection aives the names of files which are built irUQQ~rQlfafl. 
A stt also subsection aives pointers to related information,<'P1 

A diagnostics subsection discusses the diaanostic indications which may be produced. · 
Messaaes which are intended to be self-explanatory are not4~. ·· 
The bugs subsection aives known bup and sometimes deftciencies. Occasionally also the 
suuested ftx is described. " 
In section 2 an as.mbler subsection carries the POP-11 assembly-lanauase system inter-
~e. . . 

At the be1innina of the volume is a table of contents •. ()#i.~if,W ~ttql'l·:~1f~e1li~tl~ally 
withi~ each section. 1'1!ere is also a ~rmuted in~ex .deriv. . ~'' . .'f .. d lb., . t,~t tppt6' of ... ~tt~;.'.'.W~thin 
-:ach index e~try. the title of th! wnte~p. to which '' .. ~r~a. · .. 1*,10~ ... d. · .. ~~ .. ~;S>ftC?.'.~'".·.·'t.e ~ .. c
'!'>n number an pare~theses: .This ~ac~ 111mp0t1ant ~c~~ .~~~" .•. :< .. rJf>~.~,~~e~bc:a-

. taon amona the sections. ans1n1 pnnapally from c:otnm~!'(f$.~ l~t"bflly to ~le~ l par-
ticular system call. · " · · '· ··· '" · 

HOW JO GET STARTED 
Thia section sketches the basic information you need to aet surQ!ld4n.;~,how t~lkfr1 in·:tnd 
l<>s out. how to communicate throuah your terminal.: IACl bow CO~ftln ~·~arnPsw:~tJMX for 
Be1inners' in Volume 2 for a more complete introchtcdorr io:c~ 

Loigi11g in. You must ~l! UNIX from a.n appr~~tr~etr:nin~.:';Mas~~i:h~~if·t~fnlfJ~l'a· 
ble of full duplex operation and generallnJ tb'e·entar- char~r\\f!t eatf: f>J1\litd:i. fd~· ~~~~so 
have a valid user name. which may be obtained. t«>aethe? iritfi·n8c~ tile~tlOWliilaM&'ers. 
from the system administration. After a data'connection is established. the loain procedure 
depends on what kind of terminal you ue usin1. 
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JOO-baud terminals: Such terminals include the GE Terminet 300. and most display terminals 
run with popular modems. These terminals generally have a speed switch which should be set 
at '300' for •30• for 30 characters per second) and a half/full duplex switch which should be set 
at full-duplex. (This switch will often have to be changed since many other systems require 
half-duplex). When a connection is established. the system types •1ogin:·~ you type your user 
name, followed by the 'return' key. If you have a password, the system asks for it and turns 
off the printer on the terminal so the password will not appear. After you have logged in, the 
'return'. 'new line'. or •unefeed' keys will give exactly the same results. 

1100· and 150-baud terminals: If there is a half/full duplex switch. set it at full-duplex. When 
you have established a data connection, the system types out a few garbage characters (the 
•togin:' message at the wrong speed). Depress the ·break' (or 'interrupt') key~ this is a speed· 
independent signal to UNIX that a different speed terminal is in use. The system then will type 
'login:.' this time at another speed. Continue depressing the break key until •1ogin:' appears in 
clear. then respond with your user name. From the TIY 37 terminal. and any other which has 
the •newline' function (combined carriage return and linefeed), terminate each line you type 
with the •new line' key, otherwise use the 'return' key. 

Hard-wired terminals. Hard-wired terminals usually begin at the right speed, up to 9600 baud~ 
otherwise the preceding instructions apply. 

For all these terminals. it is important that you type your name in lower-case if possible~ if you 
type upper-case letters, UNIX will assume that your terminal cannot generate lower-case letters 
and will translate all subsequent upper-case letters to lower case. 

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

For more information. consult tset{l). and stty{l). which tell how to adjust terminal behavior, 
lt'tl)'(8). which discusses the login sequence in more detail, and tty(4), which discusses termi
nal 1/0. 
Logging out. There are three ways to log out: 

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

You can Jog in directly as another user by aiving 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. 

HOM.' to commu11i<:ate through your terminal. When you type characters. a snome deep in the sys· 
tern aathers your characters and saves them in a secret place. The characters will not be given 
to a proaram 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 proaram is typing at you. Of course, if you type durina output. the printed 
output will have the input characters interspersed. However, whatever you type will be saved 
up and interpreted in correct sequence. There is a limit to the amount of read-ahead. but it is 
generous and not likely to be exceeded unless the system is in trouble. When the read-ahead 
limit is exceeded. the system throws away all the saved characters (or beeps, if your prompt was 
a~). 

The character •@• in typed input kills all the preceding characters in the line. so typina mistakes 
can be repaired on a sinale line. Also, the character • #' erases the last character typed. (Most 
users prefer to use a backspace rather than '#'. and many prefer control·U instead of '@'; 
1se1(1) or 11ty(l) can be used to arrange this.> Successive uses of•#' erase characters back to. 
but not beyond. the beginning of the line. •@• and •#• can be transmitted to a proaram by 
preceding them with '\ •. (So. to erase •\ '. you need two • #'s). 
The 'break' or 'interrupt' key causes an interrupt signal, as does the ASCII 'delete' (or 'rubout') 
character. which is not passed to programs. This sianal generally causes whatever program you 
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are 111nning to terminate. It is typically used to stop a Iona printout that you don't want. How
ever. programs can arranae either to ianore this signal altogether, or to be notified when it hap
pens (instead of beina terminated). The editor, for example, catches inter111pts and stops what 
it ·is doing, instead of terminatina. so that an interrupt can be used to halt an editor printout 
without losina the Ille being edited. Many users change this interrupt character to be ·c 
(control·C) usina st/)1(1). 

It is also possible to suspend output temporarily usina ·s (control-s) and later resume output 
with "Q. In a newer terminal driver, it is possible to cause output to be thrown away without 
interrupting the proaram by typina ·o~ see nN'tty(4). 

The quit sianal is aenerated by typina the ASCn FS character. (FS appears many places on 
dift'erent terminals. most commonly as control·\ or control-I.> It not only causes a 111nning pro
aram to terminate but also generates a file with the core imaae of the terminated process. Quit 
is useful for debugina. 

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

Tab characters are used freely in UNIX source proarams. If your terminal does not have the tab 
function, . you can arranae to have them turned into spaces durina output, and echoed as spaces 
durina input. The system assumes that tabs are set every eiaht columns. Again, the tsetO) or 
sttyO) command will set or reset this mode. Tur(l) can be used to set the tab stops automati-
cally when necessary. · 

ffo.,.. to run a program,· tht shtlls. When you have successfully loued in, a proaram called a 
shell is listening to your terminal. The shell reads typed-in lines, splits them up into a com
mand name and arauments, and executes the command. A command is simply an executable 
proaram. The Shell looks in several system directories to find the command. You can also 
place commands in your oW?l 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 proaram terminates, the shell will ordinarily repin control and type a prompt at you to 
indicate that it is ready for another command. 

The shells have many other capabilities, which are described in detail in sections .sh(l) and 
alr(l). If the shell prompts you with ·s·. then it is an instance of .sh(l) the standard Bell-labs 
provided shell. If it prompts with •fMi' then it is an instance of ah(}) a shell wrinen at Berke
ley. The shells are ditrerent for all but the most simple terminal usage. Most users at Berkeley 
choose csh(l) because of the hi.slory mechanism and the olia.s feature. which areatly enhance its 
power when used interactively. C.sh also supports the job-control facilities new to this release of 
the system. See MK·ah(l) or the Csh introduction in volume 2C for details. 

You can chanae from one shell to the other by usina the chsh(l) command, which takes eft'ect 
at your next lo&in. 

Tltt cur"nt dirtctory. UNIX has a file system arranaed in a hierarchy of directories. When the 
system administrator gave you a user name, he also created a directory ror you (ordinarily with 
the same name as your user name). When you loa 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 wi,th 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 pe111sal by other users. 
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To chanae the current directory (but not the set of permissions you were endowed with at 
loain) use cd( 1). · 

Path names. To refer to files not in the current directory. you must use a path name. full 
path names be&in with •/\ the name of the root directory of the whole file system. After the 
slash comes the name or each directory containin& the next sub-directory (followed by a •r) 
until finally the file name is reached. For example. lusrllem/filex refers to the ftle filex in the 
directory /em: /em is itself a subdirectory or usr,· uu springs directly from the root directory. 
If your current directory has subdirectories, the path names of files therein begin with the name 
of the subdirectory with no prefixed • r. 
A path name may be used anywhere a ftle name is required. 
Important commands which 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 direc
tories. use /s{l). See mkdirO) for making directories and rmdir (in rmO)) for destroying 
them. 
For a fuller discussion of the file system. see 'The UNIX Time-Sharing System.' by Ken Thomp
son and Dennis Ritchie. It may also be useful to alance through section 2 of this manual, 
which discusses system calls, even if you don't intend to deal with the system at that level. 
Writing a program. To enter the text of a source program into a UNIX file, use the editor exO) 
or its display editin& alias vi(l). (The old standard editor ed(l) is also available.) The principal 
lanauaaes in UNIX are provided by the C compiler ccO). the Fortran compiler /770), the Pas
cal compiler pc(l), and interpreter pi(l) and px(l). the Lisp system lisp(]). and the APL sys
tem apl(l). After the program text has been entered through the editor and written on a file. 
you can give the file to the appropriate language processor as an argument. The output of the 
language processor will be left on a file in the current directory named 'a.out'. (If the output is 
precious, use nrv to move it to a less exposed name soon.) 
When you have finally gone through this entire process without provoking any diagnostics. the 
resultina program can be run by giving its name to the shell in response to the shell ('$' or'%') 
prompt. 
Your proarams can receive arguments from the command line just as system proarams do, see 
exed2). 
Text pro<:essing. Almost all text is entered through the editor ex(l) (often entered via vi(l)). 
The commands most often used to write text on a terminal are: cat, pr, more and nrqjf. all in 
section 1. 
The cat command simply dumps ASCII text on the terminal. with no processing at all. The pr 
command paginates the text. supplies headings, and has a facility for multi-column output. 
Nroff is an elaborate text formatting proaram. Used naked, it requires careful forethouaht, but 
for ordinary documents it has been tamed~ see me(7) and ms(7). 

Troff prepares documents for a Graphics Systems phototypesetter or a Versatec Plotter~ it is 
very simiJar to nroff. and often works from exactly the same source text. It was used to pro-

. duce this manual. 
Script( 1) 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. 
More(l) is useful for preventin1 the output of a command from zipping off the top of your 
screen. It is also well suited to perusing files. 
Status inquiries. Various commands exist to provide you with useful information. w(l) prints 
a list of users presently logged in, and what they are doing. date{l) prints the current time and 
date. ts Cl) will list the files in your directory or &ive 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 
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lbem at you. 
To communicate with another user currently l<>ued in. "'rite(l) is used; mail(l) will leave a 
messaae whose presence will be announced to another user when he next logs in. The write
ups in the manual also suaest how to respond to the two commands if you are a target. 
II you use csh(l) the key ·z (control-Z) will cause jobs to "stop". If this happens before you 
lam about it. you can simply continue by sayina .. fa'' (for foreground) to brina the job back. 

When you loa in. a messaae-of-the-day may areet you before the first prompt. 

CONVERTING FROM THE 6TH EDITION 
There follows a catalogue or sianificant, mostly incompatible, chanaes that will affect old users 
convertina from the sixth edition on a PDP-11. No attempt is made to list all new facilities, or 
even all minor. but easily spotted chanaes. just the bare essentials without which it will be 
almost impossible to do anythina. 
Addrrssing /iln. Byte addresses in files are now Iona (32-bit) inteaers. Accordin&IY seek has 
been replaced by /snk(2). Every proaram that contains a snk must be modified. Stat and 
fstat(2) have been affected similarly, since file lenaths are now 32- rather than 24-bit quantities. 
ASMmbly langua,,. This lan1uaae is dead. Necromancy will be severely punnisbed. 
Stry and guy. These system calls have been extensively altered, see ioct/(2) and try(4). 
C langua,,, lint. The syntax for initialization requires an equal sian - before an initializer, 
and brackets ( } around compound initial values; arrays and structures are now initialized 
honestly. Assianment operators such as - + and - - are now written in the reverse order: 
+ - . - - . This removes the possibility of ambiauity in constructs such as x- -2. y • •p. and 
a-/•b. You will also certainly want to learn about 

Iona inteaers 
type definitions 
casts (for type conversion) 
unions (for more honest storaae sharina> 
#include <filename> (which searches in standard places) 

The proaram lint( I) checks for obsolete syntax and does strona type checkina of C proarams, 
sinaJy or in 1roups that are expected to be loaded toaether. It is indispensable for conversion 
work. 

Foman. The old ft is replaced by f71. a true compiler for Fortran 77. compatible with C. 
There are substantial chanaes in the lan1ua1e; see 'A Portable Fortran. 77 Compiler' in Volume 
2. 
Slr«1m «litor. The proaram Ml( 1) is adapted to massive, repetitive editina jobS of the sort 
encountered in convenina to the new system. It is well worth learnina. 
Slondard 110. The old /ofJ'n. "''· pule complex and the old -Ip packaae are both dead, and 
even ,,1ehar has chanaed. All have been replaced by the clean, hiahly efficient, .stdio(J) pack
qe. The ftrst thinp to know are that "''""'(3) returns the inteaer EOF (-1) (which is not a 
possible byte value) on end of ftle. that Sii-byte buffers are out, and that there is a defined 
FILE data type. 
Makt. The proaram mokt{l) handles the recompilation and loadina or soflware in an orderly 
way from a 'makefile' recipe aiven for each piece or software. It remakes only as much as the 
modification dates of the input files show is necessary. The malcelHes will pide you in buildina 
your new system. 
Sh#ll, chdir. F. L. Bauer once said Alaol 68 is the Everest that must be climbed by every com· 
puter scientist because it is there. So it is with the shell for UNIX users. Everything beyond 
simple command invocation from a terminal is different. Even chdir is now spelled ed. If you 
wish to use sh (as opposed to ah) then you will want to study Jh(l) Iona and hard. 
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C shell. Csh(l), developed at Berkeley, has features comparible to sh. It includes a history 
mechanism that saves you from retyping all or part of previous commands, as well as an 
efficient aliasing (macro) mechanism. The job control facilities of the system. which make the 
system much more pleasant to use, are currently available only with csh. See ne"·cshO) for a 
description. These features make csh pleasant to use interactively. Csh programs have a syntax 
reminiscent of C. while sh command programs have a syntax reminiscent of ALCiOL-68. 

~buging. Sdb(l) is a far more capable replacement for the debuger cdb, and debugs C and 
Fortran at the source level. For machine language debugging. adb replaces db. The 6nt-time 
user should be especially careful about distinguishing I and ? in adb commands, and watching 
to make sure that the x whose value he asked for is the real x. and not just some absolute loca
tion equal to the stack offset of some automatic x. You can always use the 'true' name. x. to 
pin down a C external variable. -
Dsw. This little-known, but indispensable facility has been taken over by rm -ri. 

Boot procedures. Needless to say, these are all different. See section 8 of this volume. and the 
other documentation you should have received with your tape. 

CONVERTl~G FROM THE DECEMBER, 1979 BERKELEY DISTRIBUTION 
There have been a number of sianificant changes and improvements in the system. This 

list just gives the bare essentials: 
C language cha11ges. The C compiler now accepts and checks essentially arbitrary length 
identifiers and preprocessor names. There is a new type available in type casts: Told which 
signifies that a value is to be ignored. It is useful in keeping lint happy about values which are 
not used (especially values returned from procedures). Finally, the language has been changed 
so that field names need not be unique to structures; on the other hand. the compiler insists 
that you be more honest about types involved in pointer constructs or it will warn you. 
Object file format. The object file format has been changed to include a string table. so that 
languaae compilers may have names longer than 8 characters in their resulting a.out files. Old 
.o files must be recreated. A.out files will still run on both this and the December 1979 version 
of the system; only the symbol tables are incompatible . 
. ~rchivr format a11d table of contents. The archive format has been changed to one which is port
able between the VAX and other machines (e.g. the PDP-11). Old v AX archives should be 
converted with arcv(8); loader archives should just be recreated since the object files are also 
obsolc1e Loader archives should have table-of-contents added by ranlib(l); if they dont the 
loader will aripe when they are used. See also old(8). 
Ne"' tty dri11tr, job control facilities and csh. Hand in hand are new job control facilities. a new 
tty driver and a new version of the C shell which supports and uses all of this. See ne .. ·tty(4) 
and ne"·csh(l) for a quick introduction. You should use oldcsh until you learn about the new 
facilities. 
Pascal compiler. There is a true Pascal compiler, pr(l) which allows separate compilation as 
well as mixing in or FORTRAN and C code. 
Error analyzer. There is an error analyzer program errorCl), which takes a set of error message 
and merges them back into the source files at the point of error. It can be used interactively to 
avoid insertina erron which are uninteresting. This program eliminates once and for all making 
lists or errors on small scraps of paper. 
Mail for-.'tlrding. The system now provides mail f orwardina and distribution facilities. Group 
and aliases are defined in the ftle /usrlliblalia~s see aliases(S). If you change this file you will 
have to rerun "'"·alia~s(l). For any particular system a table in the source of the delivermail 
postman program may have to be chanaed so that it knows about the aateways on the local 
machine. 
System bootstrap procedures. These are totally chanaed; the system performs automatic reboots 
and preens the disks automatically at reboot. You should reread the appropriate pases in 
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section 8 if you deal with system reboots. 
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The following commands, application programs, and file formats are 
associated with Rand and are not on the system. 

(1) checknews 
filetype 
inews 
load 
netnews 
postnews 
read news 
rec news 
send news 
uurec 

(5) c env 
news 
newsrc 
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TAIJ .. E OF CONTEN1'S 

J. C•11iun111Dd11 a!l'ld AppHatha Prqnm1 

intro 
ldb 
apl 
apropos 
If 

u 
It 
a!Wk 

hue name 
~ 

call 
cat 
cb 
a: 
cd 
checknr 

romm 
rompact 
cp 
crypt 

du 

.. 

o;'" m 

xiii 

if mail 1rriv;:;s and who it is 
send or r~ceive m;ail among users 

calem::lar 
remim;ler service 

filter nroff for 
remove coh1mns a 

select or reject lines common to two !iort.ed 
rompress and 1.mcompress c<it them 

remove 

copy 

and set the date 
calculatoi 

convert and copy a 
t.bi and eqn con$t.ructs 

typeset mathemiuics 
error messages 

tellCl 
expand to spaces, 1.nd vice versa 

~ntences; for diction 
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eyacc 
(77 

. . . 
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T•IM of ConMnts 

• • • • • • • evaluate arguments as an expression 
modified yacc allowina much improved error recovery 

Fortran 77 compiler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . determine file type . . . find files 
user information lookup program 

Ale 
ftnd 
ftnaer 
f mt 
fold 
from 
sets 
papb ....., 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • simple text formatter . . .. . . fold Iona Jines for finite width output device . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
• • • • who is my mail from? 
aet a string from standard input 

• • • • • draw a graph 
search a file for a pattern . . . . . . 

• • • • • aive first few lines bad 
ioltat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . repan 1/0 statistics 

• • • • • • • . • • relational database operator 
• • • • • • • • • • • terminate a process with extreme prejudice 

join 
kill 
last 
lastcomm 
Id 
a.rn 
leave 
lex 
lint 
lisp 
liszt 
In 
Jock 
lolin 
look 
lorder 
lpr 
Is 

. . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . 
. . . . 
. . . . 

indicate last loains of users and teletypes 
lbow last commands executed in reverse order 

• • • • • • • • • • • • • • link editor 
computer aided instruction about UNIX 

• • • • • remind you when you have to leave 
• • • • • • • aenerator of lexical analysis programs 

• • • • • • • • • a C program verifier 
• • • • • • • • lisp interpreter 
• • • • • compile a Franz Lisp program 

make links 
reserve a terminal 

• • • • • • sign on 
ftnd lines in a sorted lisf 

Ind orderina relation for an object library 
• • • • • • • • • • • • line printer spooler 

• • • • list contents of directory 
• • • • • • lisp cross reference program lxref 

m4 
mail 
make 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • macro processor 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • send and receive mail 
• • • • • • • • • • • • • • • • • • • • • • • • • • • maintain proara.m groups 

man 
mesa 
mkdir 
mks tr 
more 
msp 
mt 

• • • • • • • • • • • • find manual information by keywords; print out the manual 

mv 
net 

• • . • • • • • • • • • • • • • • • • • • • • • • • • • permit or deny messages . . . . 
. . . 
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• • • • • • • • • • • • • make a directory . . . create an error messaae file by massagin1 C source 

. . . . . 
ft1e perusal filter for en viewing 

system messqes and junk mail program 
mapetic tape manipulatina program 
• • • • • • move or rename files 

• • • • • execute a command on a remote machine 

. . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . 

remote copy of flies throuah the net 
print the iut few lines or the network log ftle 

provide Josin name and password for a remote machine . . . . . 

netcp 
neuoa 
netlolin 
nedpr 
netmail 
netq 
netnn 
net1t01' 
newaliuel 
newcsh 
newpp 

. . . 
• • • • • me a remote lineprinter through the net 

• • • • read mail on a remote machine over the network 
• • • • • • • print contents of network queue 

• • • remove a command from the network queue 
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xiv 

troll' to the phototypesetter over the network 
rebuild the data bue for the mail aliases ftle 

description of new csh features (over oldcsh '· . . . . . . . . . . . lol in to a new grous. 



pi 

plot 
pmer1e 
pr 
print 
printenv 

prof 
ps 

px 

puef 

refer 
reset 
rev 
rewind 
rm 
script 

sed 
see 
sh 
size 
sleep 
soelim 
$Oft 
1peU 
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stream editor 
1ee what a has in it 

Sil~ 

suspend execution 
eliminate 
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format 



tat 
time 
at 
touch 
tp 
tr 
trman 
troff' 
true 
tset 
tsort 
tty 
1.d 
uniq 

uptime 
me rs 
uucfiean 
UW.1' 
uudilf 

vi 
vmstlt 
vpr 
vtroff 
w 
'!lli'llit 
waH 
WC 

whit 
whati$ 
wbercis 

who 
whoa mi 
write 
uend 
utr 
YICC 
ya 
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intro 

~ar:ct 
alum 
brk 
chdir 
ch mod 
cbown 
dose 
aeat 
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text 

conversion prngn~m 
£ystem has bte;n up 

users who are on the 
uucp 

via mail 
to 11 r~motf host 

to unix comm1.nd ex11:cution 
about iJnix 

programs 
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xvi 



dup 
exec 
txit 
fork 
1etpid 
ptuid 
ioctl 
tm 
kiUpg 
link 
!seek 
mknod 
mount 
mpx 
mce 
open 
pause 
pipe 
proftl 
ptrac:e 
rad 
reboot 
setpgrp 
setuid 
signal 
sipys 
stat 
stime 
sync 
syscaU 
time 
times 
um.ask 
unlink 
utime 
vldvise 
vf ork 
vhangup 
vlimit 
vread 
wwapon 
vtimes 
vwrite 
wmt 
wmtl 
write 

mtro 
abort 
abs 
.u.9Crt 
1tof 
crypt 
ctime 
ctype 
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duplicate an open file descriptor 
exec1..ne a file 

terminate process 
spawn new process 

get process identitkatiem 
get user and group identity 

control device 
send signal to a process 

send sianal to 1 process or a process aroup 
link to a file 

move read/write pointer 
make a directory or a 

mount or remove file system 
create and manipulate multiplexed 

set program 
or 

!itop until 
create 10 interprocess chllln:nel 

execution time 
process trace 

read from flJe 
reboot system or halt processor 

set11et process group 
set user and group ID 
catch or ignore 
catch or ignore 

· 1et file status 
·. set time 
update super-block 
indirect system call 

get date and time 
get process times 

set ft.le creation mode mask 
remove directory entry 

set file times 
give advice to paging system 

spawn new pr~s.s in a virtual memory efficient way 
virtually ''bansup" tbe current control terminal 
control maximum system resource consumption 

read virtually 
add 1 swap device for interleaved paging/swapping 

get information about resource utiliut!on 
write MrtuaUy) to 

wait for process to 

xvii 

wait for process to terminate 
write on a file 

introduction to library fum::tions 
generate a fault 

integer absolute value 
program verification 

convert ASCH to numbers 
DES 

convert date and time to 
character 



curses 
dbm 
ecvt 
end 
exp 
fclose 
ferror 
ftoor 
fopen 
fread 
frexp 
fMek 
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sews 
aetc 
1etenv 
aetfscnt 
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ptpau 
ptpw 
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data base subroutines 

output conversion 
Jut locations in proaram 
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close or Oush a stream 
stream status inquiries 

absolute value. floor. ceiling functions 

aetpwent 

open a sueam 
buffered binary input/output 

split into mantissa and exponent 
rePoSition a stream 

l<>a aamma function 
command arguments to Fortran 
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1et ftle system descriptor file entry 
aet aroup file entry 

1et loain name 
read a password 

aet name from uid 
1et password file entry 
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Euclidean distance 

bessel functions 
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main memory allocator 
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prepare execution profile 

1et enuies from name list 
system error messages 

araphics interface 
initiate 110 to/from a process 
formatted output conversion 
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put a strina on a sueam 
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bypot 
jO 
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mktemp 
monitor 
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perror 
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popen 
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formatted input conversion 
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sleep 
stdio 
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swab 
system 
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issue a shell command 
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acct 
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dir 
dump 
environ 
filsys 
fstab 
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stab 
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Id venture 
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df.:livermail. 
dmeiq 
dump 
dumpdir 
format 
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m.ldost +found 
mknod 
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reboot 
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ni:stor 
SI 
uvecore 
shutdown 
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sync 
update 
vipw 
vpac 
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on ll, dump tape 
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f>et terminal mode 

the processor 
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bN5144: rad/write dee sta!'ld.lird 
IJtol, !ie!J; C'Of!Vl:l"t betw~ll 

diffJ: 
ti!:: pq.inator for lM Telu.ronix 

lf!mln: tniMla!c version 
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learn: computer aided imtruction 
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sin, 
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which: loate a prOifam file 1nt::l'1,i<Sil\I 
m1nliues: rebuild the d.11!.il bare for the 

V1Albl':: 
brk, 11brk., break: CM!ll&e a;;re 

malloc, free, realloc, e1iloc: main mem,,,!'Y 
valloc:: aligned memory 

eyacc: modified 1111« 
limit: 

renice: 
eitle: 

lex: 1ener1111or of luial 
mol': 
sty~: 

amil)'ze: V'll'tual UNIX !l(lltmor1em cruh 
we.rm!!!: 

rain: 
bed: convert ui 

11rithme1it on shell v&Nbla, 
!:l.,'\d lleCtcr information, 

i1mr:ier11 and llllll& in1e1en. 
l·w11y dilrenmti11l ftle com?111rison. 
«H4, .•••••••...... 
6 num111i! macroiJ 10 version 7 mKros, 
7 m11croli\, ••••••• , •••• 
•Vm.1varlc )'ti another Hpkmuion pm:, 
1oort: 11~mern1e il! fa11.1h. 
11oou~ r~url!I! utiliutiort 
100111 1he IUf:s~11er1111. 
100111 UNIX. • • , • • 
mbo1.u unix fonts. 
11W.: i111~~~r 11b1M:1h.1tt: •·alue, 
it!:l$0hJU'1 Vih,1e. • , , , , 

l!lbroh.ue value. l'lo-Or, ceilin& functions. 
Ill!:: 11:1$in accountiri~. • • • • • · • • 
Kre$,$: de1ermim:: !lt:~ibilil)I or file, 
llll:re:!l!ibili1y of file, 
1a:m.1n1ins. 
ll('COUi'!lil'll!, • • , • • 

1Cei)l.Ul!iil$& file. 
11a:ou1rnm1i1t information. 
111<:e1nm~infi> on or olf. • • • 
llCCI: Het:l!tiClll illCC:OIU!lil'li\ flit. 
mcct: 11mi 1a:oun1in1 c1n or cwtr. 
~on: sy:nem 11coounlin1. • • . • 

1t11n2: lligor.ornetric: runc:lions. 

.. " ., .. ' .. " .. ~ .. .. " ., 
for mlerieaved P1li~~·.11J?Pin11. 

new ~r:.. • ••••••••• 
dt:via: for pa;ing 1u•id 5wappini. 

1dduS1:r: j;l!'OOi'durie for adding new users, 
111dvenu.1re: ui eiq:1!1.m11ion pme. 
advice 10 system. 
affirm11iv~. • • • • • • • • 
mt!hles. • • • • • • • • 
aidf.ci instruction aooul UNIX. 
al.: g;apilic:. inlerf&ct. • • • • • 
alarm: sd1edu!f: silfll!I! 11ner specified time. 
alias: ~he!! m11aoo. • • • , • • 
11iilfle$, • • • • • • • • 
&lines: aliue11 for deiivermail. 
11liue:11u"ld padit (ahonly). 
al~sa fi!g_ • • • • , • • • • 
!iii.ti~ filg for delivermail. 
a!i~n inv11ders &!111,tk the earth. 
alkms: TM 11i!E:n inv1der! attack the earth, 

memory 111l~tor. 

llloauor. • • • • • • • 
11ll~ior. • •••••• 
11llo1Win1i 1m1c!l improvorl e!"for recovery. 
11lter r~urce limilltiom. 
:Aller or fl.ll'll'lil'll pr~ by ch1nsin1 nice, 
1l1ern1ti11e oomm~s. • • • • • • • • 

M~flni,ier ef!'W meuqa. • • 
1mrf11t:'fl or a docl.lmena. 
Virwal UNIX postmortem Cl'uh 11mlyzer. 

lnllliY!Cf. , , • , , ~ • • • , , , 
animaui worms on 1 di;;plly termimal. 
1mim&ted r1®incroP11 dl~pil.~'· 
11111iq1.1e m~i!ll. , • • • • • • • • • 
a.01111: Ullltllmb!er 1uii:I link editor output. 

!!fl !lpi i!'ll!i!111fltCf. • , , • , • • 
lnter?feUn. • • • , , • • • • • • 

""""'"'"'" k:it."all: oommH<li by keyword lookup. 
u1d mainwner. 

fGrmat. • • • • • · 

xx iii 

csh<ll 
~dl.WUI) 

IJ~o!Bl 
clif!'J(I) 
Udll 
trm1n( ! ) 
lfi'!Ul!l (I) 
urt1v11rtd6) 
1oor1m 
\!limfs!lv) 
fstab ( 5) 
ieamm 
vfmllinfo( ! ) 
1100\Jl 
11"5(3) 
l'bod3Ml 
acm 
iu:a:uOl 
f!CCC$;>(1) 

1dl!) 
~un 
!!lCCt\5) 

acct {S l 
1c1;i(.2) 

um 
sin UM 
r..,(4) 
fom.meiili 
adbOl 
vsw11pon \2v) 
&ddU$Cd!I) 
11W11ponH!l 
11dd!J$~r(g) 
1dven1ure(6i 
v1dvi1et?v) 
yesm 
~senam~Ol 
iarnm 
piOI !.h;) 
allumm 
cii,h(ll 
QJ}l(l) 
aliues(S) 
which(!} 
newa!~sa ( ! } 
1!iase!l(!i} 
&!ieM(6) 
aliem(6l 
vallixCI) 
brld2l 
m1111ocrn 
111llod:Jl 
eyacc:l ll 
csMl 
re11ice<8l 
a.Mil 
1exm 
errnril l 
style OJ 
a1111!yzeUI> 
111alyzef8) 
worm:11!6) 
r11in(6) 
b<:1:H6l 
11.ou1(Sl 
1111m 
1pHD 
11propos(I) 
um 
arm 



1u1m~-r: ~vcr1 
dmv<irm!i!il. dt.ii,,.er m11il 1c 

Ix;; 

q;;; ml!!'lij'Nlit!l tl'lPf. 
u: 
1r: 

W': Upe 
awtf, 
~: OOf!VCrt 

~b:t:ell'IVM 

w: ~ ~ rm. aoo wb!llt 
~11: eomprK't l;m of u~n 

"~: 
~ho: itel'!O 

KM:et'hO 
upr: tll'llllU&t!I: 

oommaml 
erbiirary·praion 

e: 
bi.fr; ~ oo~ if m<iil 

apr: 1llwil!W1te lllfl'klmt:m'!l 

uainMl, timc:icn.:: conv~ri ditf: lll!l'ld time to 
Mdi: !'mlfl of 

111tof, iitoi: oonvcn 
Wmfi, ~;(l!ih.iirul, ~time, 

llin.~,t~n, 
~~: 

~.(Ill~: 

•tb11f: 
111#1:1.itdowl!'I: clcH do•"11'! ~Y!l!:m 

1u: f!!l~"'llll<l.' t"Omm1111d$ 

l)i<l:l@, n0011p: flllll Iii l;(l!'l'll'l'!lll'ld 
:llm, COi, tlm, l!l!ifi, lf!COil, 

!Un, ~. tM&, 111sin, 11t0$., 111.11n, 

Ille>(, 
~itim: ''.Oile 11i.ie!l1 irw11der~ 

ill 
ror 

Mdi~: rud/write ~ mnd&l'd 144 
~: crutit f'ila 10 OOEll!Zlil'I 

mforrmuion. 

biaMa: ~t lilrp: 

~: ~l'miNll Cllp.tbilify dill 
~iues: rebuikl tM data 

aaia 
retda. ~. ·~. ftrmey, data 

Yi: !llll:mm orieauil\':d (~I) d~y 

biff: 
)'fti: 

di: C lllf0$Tl1M 
~: mow bow Iona; mtem i'lu 

1rdlives lo ~w 

m11in!.1!!im:r. 
format. 

11rchi"'a 10 fl!lmk:im libf1ri-es. 
il!l'tv: el>!l'llll:i't lt&:hiva ii> MW form11t 

u;ume1u 
lii!'IUfl'l~lrll !~!. 
~1'11.1mem li~t. : 
llflllfflt!ii$. 
11;:;1.1m~nts. 

lllYl!,IUl'll'.llt!!I '1.$ 111 u~ion. . . 
1:1r@•un,~n1~ 10 Fortran. 

ml !ID 1'<'n"'i!'!~~n. 

u: Ufitml!}!!!:r 

v1ri11bies. 
drill in m1mbt0r f11cis. 

from. 

ASCH. aiml!, lc<..:1!1ime, 
.A.SCH cl!.lucu::r s.t!. , , • 
.-:ii: mr.p of ASCU ciM\rKt~r $1l:I. 
ASCU 10 m..imbf:B. • • • • • • • , • , • 
ll!ll<i'.:!irM, tir1ui:;:or;t;: ~nven tbte mri~ time to ASCU. 
11:11in, K0!2, ll~n. aum:l: tf~1'1'!0f!UJ:!fi!:: ru~r.s. 
~mbieL ••••••••• 
aem!Jk:r and iink ~i:or euqrui. 
~n: Yefiilaition 

b!ilil!ft!!f·ill'le!' 1.o 11 wum. 

llll 1& tim!l: .•••••• 
1.11: f1:it~t1tll i:ommill!ld.i I'll 11 liter timie. 
at low ••••. 

1mm2: f1.ull:tions. 
1.ri~tc11om1ilflric functioin. 

11tol: eonvllrl. ASCII to m.1mbf:rs. 
a:wi, 11aoi: ci:mvt!'t ASCII 10 numbers. 
1m;.\l: oonveri AS.Chi w t11um~n. 
>IUll:!l !h~ l\l!Ar!h. 
:11utoco11f: t1i111t1c~t~:s from 11111cx:10111~~lllln:11m rode. 
11y11~gm~u111n.10111 c:ooe. 
if!Mit:Ffl~OOOI ;00 -m@!lS. 
1w11i1 rompk1km of pr~. 
11rw!c pc1w1irn llt1l11ming imd pr~in; 1$rcu111e. 

tl'itJ p.m<1:. 

md~or , •• ,. 
~d-~. . ..... . 
bl.di<W: rllit!ldlwri!t lkc mndtnt 144 blKI ~or 
b<lld~1: i:rate ~to am!Ai!'i bad .win1. 
hl:Ult:f 00 
blinruir: 
~- ....... . 
i:lue ror the mail id~ ft~. 
~ of iermiMI 
bl~ irubroutma. 
~on e:1t .•••••••• 
mR11iilm1:1: !Strip l'UeftflfM ai'.i'ix~. 
bl:: l!!rbi1r1ry·pn:mion iuithmt:ai;:; lllliuase. 
bed: ttlii'l\l!lrt 10 medi.11. , 
be iootil\i:d if m.tii arrives ind who it ii from. 
be !l!'l'inmiti11e. 

n: il'l~:sa:. 
\!fcmt: foot l"ormal.S for the ieni;on.Variil'I or Veiu&K. 

JO, jn, ,.0, 1 I, lfl"!: bf:•I functiol'I..~. • • , • • 

xx iv 

deliv1mr;<11il!F 1 

bdl) 

&r<Sl 
t11dl) 
11rft°U!) 
!l!t:"\1(8) 

nm!ib(l) 
1m:vUll 
wm 
!k!!CfS(i) 
t11rffm 
ailCl 
ah(!) 

1uithme11d6l 
!;;ltf(!) 

) 
•::time\)) 
Hcii(i) 
fllElcii (7) 
iuofOl 
t1.ime0) 
11ir1!JMJ 
rruiOl 
1.ou1(5l 

!11:ib1.1f(JS) 
11h1.1tdov.·n Ol l 
Ii! ( l) 
111m 
ni.::e (! 
~inOMl 
!!i11UM) 
iuoit'!l 
itofOl 
111010) 
ll!ilil!'IS(b) 

i!Ui0CO!lfi4) 
>lYIOCC.lr!f(4) 
td8) 
1<1;;iit(!) 
1w!dl} 

vim 
!»MmimtdlJ 
ixm 
!xdltil 
biff'lll 

) 
) 



job in ••••••• 
from. !'IQli&id if 1u'l'ives and who it ill 

wi'lerei$: locate !IOI.Ira:, bi1u1ry, wid or m1111J&l for Pf'IJ!ll'&m. 
find the printabk: il.rinp in II or Oliler ffie. lltrinp: , .. , • , 

uu~,u~e: 11 binuy for tr1nmi:uion vii m1iL 
frat!, fwrite: bin111r1 ii'lf!U!/oytpt11. • . • • • • 

imp: remove 11ymools 1md ?'llliol:alion bi1$.. • • • • • • • • • • • • • • 
1:1t1mm1.1nio.11ion. ~: liM di!l>Cipline fot mid1ine-machine 

Q'l'lc: the 11uper blocll.. • • • • , • • 
U~te: periodbliy ~M Sl.ISl\1!f block. • • • • • • • • • • • • 

lt!m: S!Jm 1100 co1.mt bltxlu in 1 fl!.!:. • , • • • • • 
~le: !DY th111 pme of 

fcm.1M: thll 
reboot UN iX 

milie: ~;· Mill'!l 
ml.Ch: irm!li-way comm1md 

bi'l;;, 
lolin,/ sh. for, cue. if, '*hile, : , . , 

fr~d. fwri1e:: 
ltd!o: !ltl!Ml!Td 

llletl'.ruf: 

renial: 1iter priority of ninnin1 pnxess 
aprc~: ~te ~mm1mds 

man: find m1tn1.111I mforrri..111ion 
mltller: crutc im error lillll 
Uyt;n:m: dal/4 b.llMl or !)'~ 

Pfllib: li'lilll!' 
~: 

ir:b: 
int: ll 

utr: e:imll(t 11trinp from 
m!u1u: aea1e an error imm1e file by n•~1i111 

hJl!O!, 

de: dellk 
aa!: print 

ci.a: 
mailol:, rm. ~ll@c, 

intro, ermo: lnmxl~1ion to lf$ttm 
*mi;:1111:1: ~1·mim! 

~~t!:'tM 

CUrN11"1: ~ill: thtl 
u~!'lltt, Cii3t: oomrwes11 and uncom1m:lll'i !'!la, ~ni:i 

li::ulf!:, if. whi~. : , • , wntim;~, 
br, 

fsbi, fl@@r, ceil: ~bmlu~ vsh~. 
bric, !!bric, bralc 

dldir: 
i::mh: 

dlidir: 
chfri: 

~'<llld: 

ll'M.l p~ or bogle. 
other ~ldil$. 

i.Jool~lrlli19il'll !'W~'l&il\!Hi!l. 
i!loeif!'!M. , , , , , • , , , 

br1mch. • , • • , • • • • • 
!:if~l!k: 
bruit, ev11!, ~x~. ui1, export, 
bfi'eiak: e11:i1 wlli!(!/fl(}r~h loop. 
breikl$W: from swiaeh. 

wmpi!er. 
C !WOIJ'llfl'l ""~1.1dlier. 
C ~tll11U11 vmfier. • • , . , , , 
C ,..Ol~run~ 10 implement shar~d suinp. 
C !£l)lif0::. • , • • , , 

cal:ii;: E11ciid~1.n dil111na:. 
al!mdllr. 

ai!i?n~1r. • • • • • • 
aakl~r: reminder Mit'lil:l:. 
call. ••••••• 
call: Ill 1clephone. 
i:11!! 
1:11ikM:: main 1.111oaiaor. 
Ql!s ~Ml l':rr1>r ru11mb!er1. 

'""''""""'" WI~ bue. 
!."fi~llll· 

: , , , ~. f';Ontinue, 
ciue: 11el~tor s;wi!t:h. 
<l:illt: mtll'lmate 11nd ~!. 
t'flll ti~ for the m<lll'l""I. 
tml !Mm. «lll'liOO!Kl, 

m1e:h or 

. . . 
a11ma!'I: 'r9tili au ftle5 for the IMl'lm!L 
dli: lil!"oermm be$1.1tiller. • • • • • • • " 
11:t: C oompiM!r. • •••••••••••• 
~t: i:'.JM}lf~!l! llll'ld 131'1Q')1111!'$1'®U flies. &00 Qll !hem. 
~: cbMge •••• • 
~: 

xxv 

cgh(I) 

!tiff( l l 
whereis(I) 
111ri111J3( I l 
i.n.1encooe ll C) 
frHd0S) 
S!rip(l) 
bk(4l 
syndl!l 

mi!le\6) 
i.:sll!ll 
brid.21 
J>Mll 
ah\ll 
13ll{l) 
·!:$h(l) 

bfld:?I 
fre111:.i 0 S l 
!i!diotlS l 
~1bul'O::!il 
m!rnod(S) 

ll!)rl::IPoll 0 l 
manm 
mk:mm 

a:!ll 
t:b<D 
lint(!) 
~std l 
mkS1r(l) 
byp01UMI 
a1HU 
ddll 
aHll 
a!end11rOl 
sywa!Hll 
callOCl 
~:uOC> 
m111lod3) 
i111roC:!) 

) 

ahC!l 
aim 
DlllmanUll 
oomi:iec1m 
sign11H2l 
sissy,C?jl 
cshm 
aim 
a11rru111m 
cb{l) 
a:(l 
wmpactm 
aMH 
oom 
shO> 
OotlriJMl 
tioor!JM) 
brld2) 
thdiri2) 
chsh!lJ 
csh(ll 
1:3h(l} 

cllrnm 
pmuwcW) 



c:hmod: 
chmod: 
unwlc. 
c:bown: 

chown. cllarP: 
set: 
cd: 

china. forume: the book or 
Nnic:e: alter priority or ruanina process b)' 

pipe: create an inaerproc:ea 
unpu:: push 

illpece, ilpunct, isprilu, ilcntrl, ilucii: 
tqndw: special 

ptc, ptclw, fptc. ptw: 1e1 
putc, putclw, fputc:, putw: put 

ucii: map of ASCII 
scyle: analyze surface 

ar: U'lnllate 
make. smcore: ctilplay 

dcheck: file system directory consistency 
icheck: ftlc 1)'1tem s&orase consistency 

ra: lie l)'ltlm consisaency 
c:hecllnr: 

eqn, neqn, 

chell:lhepmeof 

c:bown, 
cookies. 

cifplot: 

ispunct, isprint, ilcntrl, ilucii: character 
default: catchall 

uuclean: uucp spool directory 

clri: 
clear: 

reor. rcrror. 
c:sh: a lbell <command interpreter) with 

cron: 
close: 

lhuldown: 
fcloa. llush: 

auioconf: diapostics from autoconftsuartion 
sit: Pascal interpreter 

colrm: remove 
lies. 

exec: overlay sheD with specified 
time: time 

QStem: issue I shell 
lelt: condition 

time: time a 
aetars. iarsc: 

nice, nohup: run 1 
switch: multi-way 
uux: uoix IO unix 
necrm: remove 1 

rebuh: recompute 
unhuh: dilcard 

hashstat: print 

Cban&e mode. . . , ••••••• 
chan1e mode of file. • •••••• 
chanae or display file creation mask. 
chln1e O'*ner and sroup of 1 ftle. 
chan&e owner or sroup. • • • 
chanae value or shell variable. 
c:banp workin& directory. 
chlnps and other cookies. 
chanaina nice. • • • • • 
channel. • •••••••• 
character back in&o input stream. • 
character c:lauiftcation. /ildi&it. illlnum, 
character deftnitions for eqn. 
character or word from strum. 
character or word on 1 sueam. 
chlracaer set. • • • • • • • 
characteristics Of I document. 
characters. • • • • • • . • 
c:hase pme. • ••••••••• 
c:hue: Try to escape 10 killer robolS. • 
c:hdir: c:han1e current workin1 directory. 
c:hdir: c:han1e directory. • •• 
check. • •••••••• 
c:heck. • • • • • • • • • 
check and interactive repair. 
c:IMck nroll'/ troll' ftla. 
c:heckeq: typeset mathematics. 
c:llecknr: ch«k nroll'/troft' ftles. 
cbea .••••••••••• 
c:has: the pme of cbea. 
chfn: chlnae full name of user. 
c:h&rp: chanp owner or lfOUP· • • • • • 
china. fortune: the book or c:hanps and other 
chmod: chanp mode. • • • • • • • • 
chmod: chln&e mode or file. • •••• 
chown: chanp owner Incl lfOUp of a ftle. 
chown. ch&rp: chan1e owner or sroup. 
chsh: chan1e default locin shell. 
CIF in1erpreter and plotter. • •••• 
c:irplot: CIF in&erpreter and pk>t&er. • • 
clusiftca1ion. /isdi&it. illlnum, iapace, 
clause in swiach. • • • • • 
clean-up. • ••••••• 
clear: clear terminal screen. 
clear i·node. • ••••••• 
clear terminal screen. • • • • • • • 
clearerr, ftleno: stream status inquiries. 
C·like syntax. 
clock daemon. • •••••••••• 
dose I file. , ••••• • • , • • • 
dose: dosc I file. • , • , • • , • • , , 
dose down the l)'Slem 11 a liven time. 
close or ftush 1 stream. 
clri: clear i-node. • • • • • 
cmp: compare two Illes. • • 
code. • ••••••••• 
code translator. • • • • • 
col: filter reverse line feeds. • • • • • • • 
colcrt: filter nrofl' ou1put for CRT prevlewiq. 
collect S)'Stem dia&nOllic messqes to form error 
colrm: remove columns from 1 lie. • • • • • 
COiumns rrom I ftle. • ••• , • , , • • •• 
comm: select or reject lines common to two aorted 
command. 
command. 
command. 
command. 
mmmand. . ...•••..•. 
command arsuments '° Fortran. • 
command at low priority (.t/tonly). 
command branch. • • • • • • • 
command execution. • • • • • • 
command from the network queue. 
command huh table. • • • 
command hash table. • •• 
command huhina statistics. 

xx vi 

chmod(I) 
chmod(2) 
cshO) 
chown(2) 
chown(8) 
c:sh(I) 
cd(I) 
chin1(6) 
renice(8) 
pipc(21 
un1etc(JSI 
c:typc(3) 
eqnchad7) 
ptc<JS) 
putc<JS) 
asc:ii(7) 
style(!) 
lf(l} 
snake(6) 
chase(6) 
chdid2) 
cshll i 
dcheck(8) 
icheck <8> 
fsck(8l 
checknr(I) 
eqn(I) 
checknr(I) 
c:hessl6) 
chess(6) 
chfn(I) 
chownUI) 
c:hin1<6l 
chmod(I) 
chmod(2) 
c:hown(2) 
chcwnC8) 
c:hsh(i) 
c:ifplot(ll 
c:ifplot (I ) 
ctypc(J) 
c:sh( ll 
uucleanOC) 
clear()) 
clriC8J 
clear(!) 
ferror<JS) 
csh(I) 
c:roni8> 
clolc(2) 
c:lole(2) 
shutdown (8) 
fclose(JS) 
ctri(8) 
cmp(l) 
autoconf(4) 
pi(I) 
col(l) 
colc:rt (I) 
dme91(8l 
colrm(l) 
colrm(l) 
comm(l) 
c:shCI) 
c:sh(l) 
l)'stem(J) 
1es1(1) 
lime()) 
1e11ra<Jn 
nlc:e<t) 
c:sh(I) 
uuxOC> 
neum(I) 
c:sh(l) 
c:shO > 
c:sh(I) 



nohup: run 
cab: a shell 

whatis: describe what a 
readonly, •t. shift. times, &rap, umaslt, wait: 

net: execute a 
repeat: execute 

re: 
oaintr: proc:ca interrupts in 

aoto: 
ellc: alternative 

intro: introduction to 
at: execute 

apropos: locate 
while: repeat 

lau:omm: show last 
IOurce: read 

comm: telect or reject lines 
bk: line dilcipline for machine-machine 

dhldm: DH·ll/DM·ll 
dz: DZ·ll 

users: 
ftles, and cat them. 

dill": dilrerential ftle and directory 
cmp: 

difO: l·way diJferential file 
uudilf: directory 

liszt: 
cc: c 

m: Fortran 77 
pc: Pascal 

error: analyu and disperse 
yacc: yet another 

wait: wait for backaround processes to 
wait: await 

compect, uncompact, c:cat: 
larn: 

hanaman: 
test: 

enclif: terminate 
if: 

while: repeat commands 

confta: Build system 

dcheck: file Q'llem directory 
ictleclc: file system stor11e 

ftc:k: file system 
cons: VAX·ll 

show what versions of object modules were used to 
mkfs: 

derol': remove nroff', troft', tbl and eqn 
vlimit: control maximum system resource 

badsect: crate ftles to 
Is: list 

netq: print 
lb, for, cue, if, while, : , • , break, 

ioc:tl. n11. auy: 
jobs: summary of job 

illit: process 
vlimit: 

vblnaup: virtually "hanaup" the current 
up: unibus StOrqe module 

terminals: 
eevt. fcvt. acvt: output 

printf, fprintf, lll'fintf: formatted output 
anl, fscanf, SSC1nf: formatted input 

uni11: 
cld: 

number: 
arcv: 

ranlib: 
atof. alGi, atol: 

lltol, ltoll: 
ctime, locallime. amlim&, astime. timezone: 

bed: 

command immune to hanaups. . • • . . • • • 
<command interpreter) with C·like synaax. 
command is. • ••••••••.•••••• 
command laquqe. /export, toain, newarp, read, 
command on 1 remote machine. • ••••• 
command repeatedly. • • . • • • • • , • • 
command script for auto-reboot and daemons. 
command scripts. 
command transfer. 
commands. 
commands. 
commands at 1 later time. • 
commands by keyword lookup. 
commands conditionally. • • , 
commands executed in reverse order. 
commands rrom file. 
common to two sorted flies. 
communication. • . . . • 
communications multiplexer. 
communications multiplexer. • • • • 
compact list or users who are on the system. • • 
compact, uncompact, ccat: compress and uncompress 
comparator. • • • • • . • • 
compare two files. • • • • • 
comparison. • , • • • . • . 
comparison between machines. 
compile a Franz Lisp proaram. 
compiler. • ••••• 
compiler. • ••••. 
compiler. • ••••. 
compiler error meaaaes. 
compiler-compiler. 
complete. • ••••• 
completion of process. • • • • • •• 
compress and uncompress files. and cat them. 
computer aided instruction about UNIX. 
Computer version or the pme hanaman. 
condition command. 
conditional. • • • • • • • • • • • • 
conditional statement. • • • • • • . 
conditionally. • • • • • • • • • • • 
confia: Build system confiauration files. 
confiaur1tion files. • • • • • • 
cons: VAX· 11 comole interface. 
consistency c:beck. • • . • • • 
consistency c:beck. • • • • • • 
consistency check and interactive repair. 
console interface. 
construct 1 file. wbla: 
construct a ftJe Q'llem. 
constructs. • •••• 
consumption. 
contain bad teetors. • • 
contents or directory. • • 
contents or network queue. • • 
continue. ed. eval, exec, exit, capon, toain.I 
continue: cycle in loop. 
control device. • • • • • • • • • • • • • • 
control facilities. • • • • • • • • • • • • • 
control initialization. • • • • • • • • • • • 
control maximum Q'llem resource consumpdo". 
coturol terminal. 
controller/ drives. 
conventional names. 
conversion. 
conversion. 
conversion. 
conversion proaram. 
convert and copy a ftJe. • • • • • 
convert Arabic numerals to EnaJish. 
conven archives to new format. 
convert archives to random librarie:. 
conven ASCII to numbers. • 
conven between J.byte in!:aers and Iona inteaers. 
convert date and time to ,t..SCJ:. 
convert to antique media. . •••••.•••. 

xxvii 

Permuted llldu 

csh(I) 
csh(I) 
whatisll l 
sh(ll 
net(!) 
csh< ll 
rc(8) 
csh!I l 
csh(l) 
csh(I) 
inuom 
at(I) 
apropos(!) 
cshll) 
lastcomm() l 
cshlll 
commm 
bk(4) 
dh(4) 
dz(4) 
users( I) 
compac1() I 
diff'O l 
cmpO) 
diffJ(l) 
uudilfOCl 
liszt (I l 
cc(I) 
mm 
pc:(!) 
error(!) 
yacc(!) 
csh(I ! 
wai1(1) 
compac1!ll 
leam(l) 
han1m1n(6) 
test<ll 
csh(I) 
csh<ll 
cshm 
confia(8) 
ronfia<Bl 
cons(4) 
dchecklB> 
icheck !8) 
fscldl> 
cons(4l 
wha1(1) 
mkfs(8) 
deroft'(l) 
vlimit(7.v) 
bldtect(8) 
ls(l) 
netq(l) 
sh()) 
csh<ll 
ioctH2> 
jobs(Jj) 
ini1<8l 
vlimit(2v) 
vhanaup(2v) 
up(4) 
term(7) 
ecvtCJ> 
printffJSl 
scanr<JS) 
units(!) 
dd(l) 
r1umber(6) 
arcv(8l 
ranlib(l) 
atorcJ) 
lltoHJl 
ctime<l.' 
bcd(6) 



l:Ull. ronune: the book e>f chlnaes and other c:oolti:s. • ••• 
arfl'. Ocopy: archiver and c:opier for !loopy. 

cp: copy ..... 
uucp, uuJoa. unix to unix copy. . •.•• 

dcl: conven and copy a ftle. • . . • • 
netcp: remote copy or ft~ throuah the net. 

brk, lbrk. break: chanp core alloc:a1ion. • • . • • • • • 
•vecore: •ve a core dump or the opcratin& system. 

core: format or memory imap ftle. • • • 
(uactionl. lin, COi, tan, uin, ICOI, It.In, llln2: triaonometric: 

linh, cosh, tanh: hyperbolic functions. 
we: word count. . • • • • • • • • • • • • • • • • 

sum: sum and count blodts in 1 ftlc. • • • • • • • • • . • 
cp: copy. • • , ••••••••••••• 

lftlJyzc: Virtual UNIX postmonem crash analyzer. • •••.••••••.•• 
crash: what happens when the system crashes. 

cruh: what happens when the system cruhea. • • , •••• 
creat: create a new ftle. • • . . • • • • • • 

creat: create a new file. • • • • • • • • • • • • . 
ctap: create a tap file. • . . • • • • • . • • • • . 

mkstr: create an error mesuae ftle by musaaina C source. 
pipe: create an interprocess channel. 
mpx: create and manipulate multiplexed Illes. 

Mdlcct: create files to contain bid sectors. 
c:atman: create the c:at flies for the manual. 

umuk: chanae or display ftle creation mask. • • • • • • • • 
umask: •t ftle creation mode mask. • •••• 

cribbqe: the card pme c:ribbap. • • • • • • • • • • 
cribtNlp: the c:ard pme cribbap. 
cron: doclc daemon. • 

Ix ref: lisp cross ref ere nee prOlfam. 
pxref: Pascal cross·reference proaram. 

colcrt: filter nroft' output for CRT previewina. • . • 
more, pqe: ftle perusal ftlter for crt viewina. • •••• 

crypt: encode/decode. - •••••• 
crypt, •1key. encrypt: DES encryption. • •• 

l)'lltax. c:sh: a shell (command interpreter) with C-like 
aewah: description or new c:sh features (over oldah). • ••.•••• 

ct: photo1ypesem:r interface. • •••••• 
ctap: create a tap ftle. • • . • • • • • 

convert date and time to ASCII. ctime, loc:altime, amtime, uc:time, timezone: 
cu: c:all UNIX. 

vhanaup: virtually "hanaup" the current control terminal. 
jobs: print current job list. 

whoami: print eft'ec:tive current user id. • • 
chdir: chanae current workina directory. • • • • 

motion. curses: screen functions with "optimal" cursor 
c:unes: screen functions with "optimal" cursor motion. 

9'11.ine: interpolate smooth curve. 
cootinue: cycle in loop. 

cron: clock daemon. 
re: command tcript ror 1u10-rebool 1nd daemons. 

eval: re-evaluate shell data. 
pror: display proftle data. 

tl}'I: terminal initialization data. 
termcap: terminal capability data base. • • • • • • • • • • 

aewaliues: rebuild the data base for the mail 1liases ftle. 
tQ'type: data base or terminal types by pon. 

dbminit, retch, siore, delete, ftrsdcey. oextkey: data base subroutines. 
aun: data link. • • • • • 

cnes: primitive 1111em data types. 
join: relational database operator. 

date: print and., the date. • ••••• 
lime, rume: act date and lime. • • • • • 

loclltime, amlimc, Udime, timezone: conven date Ind time to ASCll. ctimc, 
touch: Update date last modified of I ftle. 

date: print and 111 the date. • • • • • • 
data blle subroutines. dbminit, fetch, store, delete, lntkey, nextkey: 

de: desk c:alcialator. • • • • • • • • • • • • 
dcbedc: ftle 1111em dirtlt'lory consistency check. 
def: convert Ind copy I ftle. 

dump, dclate: incremental dump formaL 
ldb: debuger. • ••••••••• 

ldb: symbolic debuger. • • • • • • • • • • • 
bldl44: read/write dee standard 144 bad sec:tor information. 

ap: DEC/mq tape formats. • • • • • • • 

xxviii 

chin1(6i. 
artr(8) 
cp(I) 
uucp(JC) 
dd(I) 
netcp(I) 
brk(2l 
savecore(ll 
c:ore{SI 
Jin(JMl 
sinh(JMl 
wdl) 
sum()) 
cp(I) 
analyze{8l 
crash{I) 
crash(8) 
creat(2) 
crea1{2) 
cta1sO l 
mkstr(J) 
pipe(2) 
mpx(2) 
badsec1(8) 
catman{8) 
csh(l) 
umask(2) 
c:ribbaae (6) 
cribba1e(6) 
cron(8) 
lxrem> 
pxref(I) 
colc:r1(1) 
more(}) 
crypt (I) 
cryp1(J) 
c:sh(I) 
newcsh(I) 
ct(4) 

caas<t > 
ctime(J) 
cu(IC) 
vhan1up(2v) 
c:sh(I) 
whoami(I) 
chdir(2) 
curses(J) 
curses()) 
splineOG) 
csh(I) 
cron(8) 
rc(B) 
cshO) 
prof{ I) 
t1ys(S) 
termap(S) 
new1li1sesO) 
ttytype(S) 
dbm(Jx) 
null(4) 
types{S) 
join(I) 
date(I) 
lime(2) 
ctime()) 
1ouc:h(l) 
date(I) 
dbm(Jx) 
dc0) 
dcheck(8) 
dd(I) 
dump(S) 
adb(l) 
ldb(I) 
badl44(8) 
tp(Sl 



c:blh:chanse 
eqnchar: special character 

dbminit, retch, store. 
delivermail: 

tail: 
aliucs: aliases ftlc for 

maa: permit or 
comtruc:ts. 

Cl'JPl, •lltey, encrypt: 
whatis: 

aewcsh: 
dup, dup2: duplicate an e>pen file 

....... aecrsent, endf'tent: pl file system 
de: 

access: 
file: 

drum: pagina 
fold: fold Iona lines for finite widlh output 

ioctl, lltY, guy: control 
vswapon: add a swap 

swapon: specify additional 

dh/dm: 

dmcsg: collect system 
autoconr: 

ratfor: ralional Fortran 
print wordy •ntenc:es; thesaurus for 
print wordy sentences; thesaurus for 

for diction. 
ror diction. 

dill': 
dilf.3: 3-way 

dir: format or 
cd:'change workin1 

chdir: cbanp current workina 
cd: change 

chdir: change 
Is: lilt contents of 

mltdir: make 1 
uuclean: uucp spool 

dill': difl'erential Ille and 
uudifl': 

dcheck: ftlc system 
unlink: remove 

mklost+found: make a tos1+round 
pwd: working 

old: 
mltnod: make a 
popd: pop shell 

pushd: push shell 
unhuh: 

unset: 
bk: line 

ht: RK6-l l/RK06 and RK07 moving hud 
llP06, RMOJ. RM05, RM80, RP07 MASSBUS moving-head 

df: 
du: summ•rize 

format: bow to format 
mount, umount: mount and 

error: analyze and 
rain: animated raindrops 

snake, snscore: 
Yi: screen oriented (""ual) 

11mask: change or 
prt\f: 

worms: animate worms on a 
ltJpot, cabs: Euclidean 

error !o& 

IC)'le: analyze wrl'ace charac1trisdcs or a 

default: catchall clause in switch. · ••••••. 
default login shell. • • • • • • • • • • • • • 
definitions for eqn. • • • • • . • • • • • • • 
delete, ftrstkey. nextkey: data base subroutines. 
deliver mail 10 arbitrary people. • .••• 
deliver lhc last part Of a ftlc. • • • • • • 
delivermail. • ••••••••••••• 
delivermail: deliver mail 10 arbitrary people. 
deny messa1es. • • • • . • • • . • • . 
deroft': remove nrorr. uorr. tbl and eqn • • 
DES encryption. • • • • • • • • • • • • 
describe what 1 command is. • • • • • • 
description of new csh features (over oldcsh). 
descriptor. • •••••••••••• 
descriptor file entry. ptfsent. aetfsspec. 
desk calculator. • • • • • • 
determine accessibility or file. 
determine file type. 
device. • ••••••..• 
device. • ••••••••••• 
device. • • • . • • • • • • • 
device for interleaved pqin&fswapping. 
device for paging and swapping. 
d(: disk free. • •••••••.•••• 
DH·l 1/DM·ll communications multiplexer. • • 
dhldm: DH-11/DM·ll communications multiplexer. 
diaanostic messaps to form error loa. 
diaanostics from autoconfiguartion code. 
dialect. • •••••••••••••• 
diction. diction.explain: • • • • • . • 
diction. diction.explain: • • • • • • • • • • 
diction.explain: print wordy sentences; thesaurus 
diction.explain: print wordy sentences; thesaurus 
dill': difl'erential file and directory comparator. 
dift'J: 3-way difl'erential file comparison. 
dilferential file and directory comparator. 
differential file comparison. 
dir: format or directories. 
directories. 
directory. 
directory. 
directory. 
directory. 
directory. 
directory. 
directory clean-up. 
directory comparator. • • 
directory comparison between machines. 
directory consistency check. 
directory entry. 
directory ror ftck. 
directory name. 
directory of old pro1nms. 
directory or a special file. 
directory stack. 
directory stack. • 
discard command huh table. 
ditcard shell variables. • 
discipline for machine-machine communication. 
disk. 
disk. hp: 
disk free. 
disk usage. 
disks. • .•••• 
dismount file system. 
disperse compiler error rnessaaes. 
display. . •••••••••••• 
disrlay chase pme. 
display editor b111ed on ex. 
display file creation mask. 
display profile data. • • • 
display terminal. 
distance. • • • • • • • • • • . • • • • • • 
dmes1: collec:: system dlagno.iic messages tn form 
doc:!or: in!er1e1will\1 psyc~oanalyst 
6vrument. • .••••.••.••••••• 

xxix 

hrmu~d lniNx 

csh(I) 
chsh<t) 
eqnchar(71 
dbmOid 
delivermai1(8l 
tail(!) 
aliases(SI 
delivermail(S> 
mes1<11 
deroft'(I) 
crypi(J) 
•hatism 
newcsh(I) 
dup(l) 
ptfsen1()) 
de(!) 
accessm 
file(!) 
drum(4) 
fold(!) 
ioctH2l 
vswapon(2vl 
sw1pon(8) 
df(I) 
dh(4) 
dh(4) 
dmess<Bl 
autoconf(41 
raifor(I) 
diction CJ) 
explain(I) 
diction( I) 
explain( I I 
difl'O > 
dilf3<l) 
dilf(I) 
dift'J(I) 
did SI 
dir<S> 
cd(I) 
chdir!2) 
csh(l) 
csh(I) 
Is(!) 
mkdidt> 
uucleanCICl 
difl'(I) 
uudiff'(JC) 
dcheclrC8l 
unlinkm 
mklost +found(,, 
pwd(l) 
old(8l 
mknod(l) 
csh(l) 
csh(l) 
csh()) 
c:sh<l) 
bk(4) 
hk(4) 
hp(4i 
d({l) 
du(!) 
rormat(81 
moun1<8 1 

errorm 
rair.(6) 
snake(6l 
vj(l) 

cshm 
prof()) 
worms<6) 
hypot<JM) 
dmess<B> 
doctor(6) 
ltyle(I) 



iooll:bib. find Md inten liter~ture references. i11 do<:umenrs ~er, . . . . • • 
w: wbo is on 11nd what they are aoina. . • • • • • 

rope: Explorina The Duftieons of Doom. . • . • - . • • • . • 
lbutdown: close down thr system at a liven time. 

11a;m: draw a araph. 
aridunelic:: provide drill in number facts. 

rewind: rewind lape drive •.••••. 
newtt)': summary of the "new" Uy driver. • • . . • • 

drum: Nina device. • • 
du: summarize disk usqe. 

dump: incrementaJ Ille l)'lltem dump. • • • • • • • • • 
od: OC1al dump. • • • • • • • • • • • • • • 

dump, ddate: incremenial dump format. 
dump, ddate: iac:mnencal dump format. • • • • • • • • • • • 

dump: incremental flle l)'Stem dump. • 
avecore: save a core dump or &he opcra1in1 system. 

dumpdir: print the names or ftles on a dump tape. • • • • . • . • • • . • • • . • 
dumpdir: print &he names or flies on 1 dump &ape. 

zork: the pme of' dunaeon. • ••••••••••••.• 
rosue: Explorina The Dunaeons or Doom. • • • •. . • • • • • 

dup, dup2: duplicate an open file descrip&or. 
dup, dup2: duplicate an open ftlc descriptor. 

dup, dup2: duplicate an open Ille dercrlptor. 
dz: DZ·ll communications multiplexer. 

dz: DZ·ll communications muJtiplexer. 
aliens: The alien invaders atllek the earth. • • • • • • • 

echo: echo araumcn11. 
eeho: echo araumen11. 

echo: echo arsumencs. 
echo: echo arsuments. • ••• 
ecvt, fcvt, acvt: output conversion. 
ed: text editor. • • • • • • • • 

end, etext, edaia: last locations in proaram. 
ex, edit: text editor. • • • . • • 

vipw: edit the pusword ftlc with vi. 
ed: text editor. 

ex. edit: text editor. • •••• 
Id: link editor. • • • • • 

•d: stream editor. • •••• 
vii 1ereen oriented (visual) display editor based on ex. ., 

a.out: assembler and link edilor output. • 
whoami: print etrec1ive current mer id. 

vfork: spawn new proceu in a virtual memory ellicient way. • •• 
eO: Extended Fortran Lanauaae. • • 

11ep, qrep, farep: search a file for a pattern. 
soelim: eliminate .so's from nroff input. 

else: alternative commands. • •••• 
uuencode: format or an encoded uuenc:ode ftlc. • •••••• 

crypt: encode/ decode. • • • • • • • • • • • • • 
mail. uuenc:ode,uudecode: encode/decode a biftlt)' ftlc for tranmillion via 

c:rypc, ICtkey, encrypt: DES encryption. • ••••••• 
Cf7Pl, setkey, encrypt: DES enCr)'ption. • ••••••••••••• 

makekey: pnerate encryption key. • • • • • • • • • • • • 
end, etext, edata: lut locations in proaram. 

1otou1: end ICUion. • • • • • • • • • • • • • • 
end: terminate loop. • • • • • • • • • • 

ptl•nt. plf'apec:, ptfsftle, .ifsent, endfsent: pt ftlc SJStCm descriptor ftlc entry. 
ptarent, pl&Jlid, aetarnam. •lll'ent, end11ent: set aroup ftlc entry. 

endif: terminate conditional. 
ptpwen&. ptpwuid, ptpwnam, •tpwent, endpwent: pt pusword ftlc entry. • •••• 

endlw: terminate swiceh. • ••• 
number: conven Arabic numenls to Enallsh. • • • • • • • • • • • • 

ueod, xpt, enroll: secret mail. • • • • • • • 
nlill: pt entries from name lilt. ••••• 

•tfsent, endf'sent: pt Ille 111tem descripcor ftJe entry. pd'sent, Plf'llPCC, ptfsftle, 
1etamam, IC(lrent. Cndlfent: &el 11'0Up ftle entry. ptarent, 1ellflld, 

ptpwnam, •tpent, endpwenc: pt password ftle entry. ptpwent, ptpwuid, 
unlink: remove directory tmtry. • •••••••••• 

eaecv, taede, eaecve, eaec:lp, exec:vp, exec, txece, environ: exec:ute a ftlc. execl, 
environ: user environment. 

•tenv: let variable in environment. 
environ: user environment. 

printenv: priat out the environment. • •••• 
prenv: value for environment name. 

unsetenv: remove environment variables. 
eqncbar: 1PCCill character definitions for eqn. • • • • • • • 

xxx 

refer(!) 
w(J) 
roaue(6) 
shutdown(8) 
1r1ph(IQ) 
arithmetid6l 
rewind(l) 
newuy(4) 
drum(4) 
du(I) 
dump(8) 
od(l) 
dump(S) 
dump(S) 
dump II) 
savecore(8) 
dumpdir(8) 
dumpdir(8) 
zork(6) 
roaue(6) 
dup(2) 
dup(2J 
dup(2) 
dz(4) 
dz(4) 
aliens(6) 
csh(I l 
echo(!) 
cshil) 
eeho(I) 
etvt(J) 
edO) 
end(Jl 
ex(I) 
vipw(8) 
ed(l) 
ex(!) 
Id(!) 
sed(l) 
vi(l) 
a.out(S) 
whoami(I) 
vfork(2v) 
eft(I) 
11ep(I) 
soelim(l) 
csh(I) 
uuencode(S) 
crypt()) 
uuenc:ode (IC) 
crypt()) 
cryp&(J) 
makekey(8) 
end()) 
csh(J) 
csh(J) 
ptfsen1(J) 
se11rent(J) 
csh(l) 
ptpwent(J) 
csh(l) 
number(6) 
uend{I) 
nli11(3) 
aetf•nt(J) 
se11rentCJl 
ptpwentm 
unlinll(l) 
eaec(2) 
envlronU> 
esh0) 
environ (.S) 
printenv(J) 
ptenv(J) 
c:sh(J) 
eqnchar(7) 
• 



derolf': remove nroft', troll', tbl and 

numbers. intro, 
mempa . 

..... : collect sysaem diqnostic meuaaes to form 
mkstr: create an 

error: analyze and disperse compiler 
perror, 111 errlltt. IYt nerr: S)'Slem 

intro, errno: introduetion to srslem Qlls and 
eflCC: modified yacc allowifta much improved 

speU, speUin, 1pellout: Ind 1P1llina 
cbue: Try to 

. end, 
llypot, cabs: 

Iii, while, • , • , break, continue, cd, 

expr: 
history: print history 

srecn oriented (visual) display editor blSed on 

exect, execv, exec:le, exec:ve, exec:tp, exec:vp, 
/while, : , • , break, continue, cd, eval, 

execl, exoc:v, exec:le, exec:ve, exec:tp, exec:vp, exec:, 
exec:e, environ: execute a Ille. 

environ: execute 1 Ille. exec:!, exec:v, 
Ille. execl, execv, execle, exec:ve, 

sticky: 
net: 

exec:ve, exec:lp, e11ec:vp, e111c. uece, environ: 
repeat: 

at: 
lll&comm: lbow last commands 

uux: unix to unix command 
acc:t: 

sleep: suspend 
sleep: suspend 

monitor: prepare 
pxp: Puc:al 

proftl: 
pix: Pucal interpreter and 

environ: execute a ftle. execl, 
execute a ftte. eaecl, exec:v, execle, 

eaec:I, execv, exec:le. exec:ve, eaeclp, 
I : , . , break, continue, cd, eval, exec, 

breaksw: 

break: 
power, 1'1UllC root. 

aJob: ftlename 
expend, unexpend: 

vera. 
aardvark: Jet another 

ldveeture: an 
roaue: 

rrcxp, ldeap, modi': split Into mantissa and 
exp, lot. lotlO, pow, IQFI: 

I • , break, continue, ed. eval, eaec, exit, 

expr: evaluate ar1uments u an 
re_comp, re_exec: reaular 

en: 
aree.k: sraphics ror 

ltrinp. aStr: 
recovery. 

functions. 
jobs: 1Ummary or job control 

arithmetic: provide drill ir. number 
pscat: print SyStem 

true. 
abort: 1enerate 1 

eapon, lotin.I lh. ror, cue, if, while, : , 
exit, export, loalnJ ab, for. cue, if. while, 

eqn constructs. • • • • • • • • • • • • • 
eqn, neqn, c:hedteq: typeset mathematics. • • 
eqnchar: special c:harac:ter definitions ror eqn. 
erroo: introduction to system calls and error 
error: analyze and disperse compiler error 
error ioa. • ••••••.•••••• 
error rnesu1e file by m11111in1 C source. 
error messaaes. 
error meaaaes. 
error numbers. 
error recovery. 
errors. ••• 
escape 10 killer robots. • • • • • • 
etext, edlta: lut locations in proaram. 
Euclidean distance. • • • • • • • • • • • • 
eval, exec, exit, export, iosjn, oewarp, rud,/ 
eval: re-evaluate shell data. 
evaluate arauments as an exprellion. 
event list. ~ • • • • • • • • • • • 
ex. vi: •••••••••••• ·• 
ex, edit: teat editor. • • • • • • • • 
exec:, exec:e, environ: execute a file. • • • • • 
exec, exit, export, IOlin, new1rp, reacl. readonly ,/ 
exec:: overlay shell with specified command. • • • 
exece, environ: execute a file. • • • • • • • • • 
execl, e111c:v, eHde, exec:ve, execlp, exec:vp, exec:, 
execle, exec:ve, eaec:lp, eaec:vp, exec, exece, 
exec:lp, exec:vp, exec:, exec:e, environ: execute a 
executable files with persis1ent tellt. 
execute 1 command on a remote machine. 
execute 1 file. · exec:I, exoc:v, execle, 
execute command repeatedly. 
eaecute commands at a later lime. 
executed in reverse order. 
execution. • ••••••• 
execution ac:countina file. 
execution for an interval. 
execution for interval. 
execution profile. 
exec:u tion profiler. • 
execution time proftle. 
executor. • • • • • • • • • • 

·. 

exec:v, execle, eitec:ve, execlp, exec:vp, eaec, exece, 
execve, exec:lp, exec:vp, eaec:, exece, environ: • 
eitecvp, exec:, exece, environ: execute a file. 
exit, export, toain, newarP. read, readonly, •tJ 
exit from swilCh. • • • 
eitit: leave shell. • • • • • • • • • • • • • • 
exit: terminate process. • • • • • • • • • • • 
exit while/ r oreacb loop. • • • • • • • • • • • 
exp, loa. lo1lO, PoW. 1Qft: exponential, loaaridun, 
expand 1r1ument list. • • • • • • • • • • • • 
expend &abs to IPICft. and vice versa. • • • • • • 
expend, unexpand: expend tabs to spaces, and vice 
exploration pme. • •••••• 

PrrmuMd l'IM:x 

deroft"(l) 
eqn(IJ 
eqnchlr(7) 
introm 
error( I) 
dme51{8l 
mkstr(I) 
error( I) 
perrorO) 
intro(2) 
eyacclll 
spelHI) 
c:hasc(6) 
end(J) 
hypot(JM) 
sh(!) 
c:sh (I) 
upr(l) 
c:sh{l) 
vi(!) 
u(l) 
exec:m 
sh(i) 
csh(l) 
exed2l 
excc(2) 
exec(2) 
exec(2) 
sticky(8) 
net(l) 
exec(2) 
csh(I) 
11(1) 
luu:ommm 
uux(IC) 
acct(Sl 
sleep()) 
sleep(J) 
moni1or(3) 
pxp(I) 
proft!C2) 
pix(!) 
execm 
exed2> 
exed2) 
shO> 
csh(l) 

exploration pnw. • • • • • • • • • • • • • • • • • 

csh(l) 
exit(2) 
csh(l) 
cxp(3M) 
csh(l) 
expand()) 
expand(!) 
aardvark (6) 
aclventure(6: 
roaue(6) 
rrexp(J) 
exp(JM) 
sh(I) 
expr(l) 
expr(l) 
reaex CJ) 
en<O 
areck(71 
xstrO) 
eyaccm 
mm 
floor(JMI 
jobs(Jj) 
arithmctic:(6) 
pstatCI) 

Explorina The Dunaeons or Doom. 
exponent.. • •••••••••••••• 
exponent.la!, loprithm, power, 1Quare root. • • 
export, lolin. newarp. rad, readonly, tet, llUftJ 
expr: evaluate 1r1ument1 u an expression. 
expression. • • • • • • • • 
expression handler. • • • • • • • • • • • 
Extended Fortran Lanauaae. • ••••• 
extended TTY .37 tYPC-box. • • • • • • • • 
eatract strinp from C proarams to implement shared 
eyac:e: modified yacc allowina muc:h improved error 
rt7: Fortran 77 compa1er. • ••••••• 
fabs, floor, ceil: absolute value, floor, ceilina 
facilities. • • • • • • • • 
r~. • .•........ 
flC'CS. • • • • • • • • • • 
fallC: provide truth vUua. 
fault. • • • • • • • • • • • •• 
• , break. c:onlinue, cd, eval, exec, exit, 
: , • , break, continue, cd, cval, eitec, 

xxxi 

true Cl> 
abon(J) 
lh(I) 
ab(l) 



fclo:K, !flush: close or flush 1 stream. 
ecvt. f'c:vt, acvt: outpul conversion. 

fopen, freopen, fdopen: open 1 sueam. . • • . • • 
newcsb: dacripeion of new ah features (over oldcsh). • ..... 

col: fther rew:rse line feeds. • • • • • • • • • • • • • • • 
inquiries. feof, ferror, c:tearerr, ftleno: stream status 

reof. (error. dearerr. ftleno: stream status inquiries. 
111broutines. dbminit, fetch. store, delete, ftrstltey, nextkey: dall bue 

held: live ftrst few lines. • • • • • • • • • • • • • • • • • 
netlog: print the lut rew lines of the network log file. • •••••• 

(dose, ftlush: close or flush I sueam. • • • • • • , , 
r1: brina job into rorqround. • • • • • • • • 

ptc, ptchar, r1e1c, ptw: pl character or word from stream. 
PU. fpts: 1e1 I suina from I stream. 

pep. epep, r1rep: search 1 ftle ror a .. uem. 
locate 1 proar1m ftle indudin1aliues1nd .. ,hs (ah only). which: 

1CCUS: determine accessibility of file. 
ICICl: execution 1CCOuntin1 ftle. 

c:hmod: chan1e mode of. ftle. 
chown: chanp owner and aroup of 1 ftle. 

close: CloH I file. 
colrrn: remove columns from a ftle. 
awe: form11 of memory ima1e file. 

c:rat: create 1 new ftle. 
1DUrce: rad comm1ndl from ftle. 

NgS: create 1 tip ftle. 
dd: convert and copy 1 ftle. • • • • • • • 

execlp, execvp, exec, eaece, environ: execute 1 ftle. exed, cxecv, execle, execve, 
aroup: aroup ftle. 
link: linJc to a ftle. 

mknod: mate a dirmory or a special file. 
mknod: build specill ftle. 

netlol: prinl the last few lines or the network '°' file. 
rebuild IM data bue for the mail alilsa ftle. newaliases: 

puswd: pusword file. 
pr: print ftle. 

read: rad from ftle. 
rev: reverse lines of a file. 
size: size or an object file. • • • • • 

the prinr.able strinp in a object, or other binary, ftle. strinp: find 
sum: sum ind toun1 blocks in a file. 

tail: deliver IM last part of 1 file. 
touch: update date last modified Of I file. 

uniq: report repelled lines in a file. 
uuencode: format of an encoded uuencode file. 

vwrile: write (virtually) to ftle. 
venions or object modules were uted 10 construct a file. what: show what 

wri1e: write on 1 file. • • • • • • • • • • • 
cliff': dift'erential file and directory comparator. 

mltsu: CTUte 1n error mesap ftle by massaain1 C irourc:e. 
difD: 3-W11y dilferential ftle com .. rison. 

umuk: chanae or display file creation mask. 
umut: set ftle creation mode mask. 

dup., dup2: duplicate an open ftle descriptor. 
file: determine file type. • • • • • • 

setfsent, endfsenr: set ftle system descriptor ftle entry. 1e1fsent, ptfsspec, ptfsftle. 
aetar&id, 1etarnam. •tarcnl, endarent: pt aroup ftle entry. aetarent. 

ptpwnam, setpwent, endpwent: 1e1 peuword ftle entry. ptpwent, pcpwuid, 
arep, epep, rarep: tearch I ftle for I .. ttem. • • • • , 

aliasea: aliases ftle for delivermail. • • • • • 
uuenc:ode.ul.ldecode: encode/decode a binary ftJe for tranmillion via mail. 

ar: archive (library) ftle ronnat. • • • • • • • 
see: see whit 1 ftle has in it. • • • • • • • • • • • • 

which: locate a proaram file includina aliases and .. tbs (all only). 
split: split I ftle into pieces. • • • • • • • 

prnerp: .. al flle merpr. • •••••••• 
mktemp: make • unique file name. • • • • • • • • • • 

more, paae: ftle perUS1I ft.lter for en viewiq. 
stat, ~I: Ill file llalUI. 

mkfs: conslJ'UCt a Ille l)'llem. • • • • • • • • • 
mount, umount: mount or remove ftle system. • • • • • • • • • 

mount. umount: mount and dismount file system. • • • • • • • • • • • • • • 
repair. ftck: Ille system consistency check and interactive 

ptfupcc:, ptfsftle, 1ttfsent, endfscnt: pt ftle sYstem descriptor ftle entry. ptfsent, 
dcheck: Ille l)'llem direaory consistency check. 

dump: incremental ftle system dump. • • • • • • • • • • 

xxxii 

rclose CJSl1 

ecvt(J) 
fopen(JSl 
newcsh!l) 
col(!) 
ferror(JS) 
ferror<JS) 
dbm!hl 
head(!) 
netlog(J) 
fcloseOS) 
csh(I) 
1e1cOS) 
1eas<JS) 
1rep(I) 
whic:h(l) 
access(2l 
1Cct(5) 
chmod(2) 
c:hown(2) 
closem 
colrm(!l 
core<Sl 
creat (21 
csh<l l 
c:t.qs(l) 
dd(J) 
exec:<2) 
aroup(Sl 
link(2i 
mknod(2) 
mknod(8l 
ne1tog(I) 
new1li1sesO) 
passwd(S) 
pr(I) 
read(2) 
rev()) 
size(I J 
s1rin1s<ll 
summ 
tail(!) 
touc:h<I) 
uniq(I) 
uuencode(S) 
vwriteC2v) 
wha1(1) 
wri1e<2l 
dilf(I) 
mksir(I) 
dift'J(I) 
cshCI) 
umuk<2> 
dup(2) 
ftle(l) 
ptfsent(J) 
1etaren1(3) 
p1pwen1(3) 
arepCJ l 
alilses(S) 
uuencode(IC) 
arm 
seem 
wbich(I) 
split(I) 
prnerae<I> 
mktemp(J) 
more(I) 
stal(2) 
mkfa(I) 
moun1(2) 
mount(8) 
rsckCB> 
ptfsentCJ) 
dcheck (8) 
dump(8) 



hier: 
quot: s;umm11rize 

rcstor: incn:mem.ml 
~le 

mub: moun1e:ti 
ffl:i!!t, inc: ro~m1u of 

1uime:'!le! 
uu~ru:i: ~nd 1,1 

ftlt): determine 
vipw: l'Jdil ihe pu~ord 

bueiume: 

i~r. ferror, 

file rJyim::m hierim:hy • • • • . • • 
die SY!)tem owm~rship. • . • . • . 
file !!l~lem resiore. • ....•.. 
iii~ !\\)'Stem :storage con"isumcy checic 
file !i)l!ltem table. 
rue volume. 
file 
fib: to 111 remo!e l'loi;1. 
!Ill!!!)'~. 
tile wi11'l vi. 
fiil.lrill~ llf'liU~. • •.. , 
l'li11:r11»1n;i;· e11pind 11rgumen1 Wit. 

smz:1m s1&1us inquiries. 
checknr: check -··"'"··~'"· tit~s. 

m11;1: t:OM?lfl!: 1wo files. 
oomm: select or r~ lines common 10 1wo 90r100 f"!les. 

c:oru'll: Build S)'item files. 

in1ro: introd1.1ctio11 10 
mpl'l: create and m11nipu1&1c m~11m:.1<?ium 

mv: move or ri;:r.uune 
rm, rmdir: remove fonlink) 

oor1: l!Or!. or nu?rge 
compact, u11oomP11CI, ca11: oompreu and 1.moompre:os 

ca1man: cr1!<1ie tile a! 
dumpdir: print 11'1<!! mmea of 

netl:j'I: l'emo1c ~;o~y of 
i:lad~c!: create 

. it>i~Ml!lbifiil 
f.1n11b: s1a1ic 11!:l<:m1 the 

more, P111e: file 114'lrnni 
rok:r1: 

col: 

look: 
mlli!iJ!i!I. mllln: 

U)'nill!M, iY!ly, 

dbmi11i1, 

11a, ootmp: run a commll~•i 1u !ow i.lriority 
teAi: j!lipe 

ful'!etie:ll'llli. flilbs, 
r1~. fttx:lr, cell: 1i:.$Cl!Jtt' lfiilue. 

arlf, &@py: archiver l!l'li:! oor;ier for 
fi: 

fdol!Ol, ffiui!1: ck~ Of 

devii:@. 
fold: 

Vf({)ftt; 

!Mpect lli!!d prinl out inform111tion flOOUI 11r,;i~ 

dmeq,: collect system (1~1wi:111til: m~iS3lll•~11 
u: 

im:v: convert &rd1iv1:$ <o new 
dump, ddll!e: increme11tm! .:Si!l".'11'.1 

ionni;:i: 1o:i 

files:. 
file:.. 
files. 

imd !hem. 
fiie!I for !he m11nu11l 
~$ 01"1 I II:~. 
fileii wouih Ile!. • • 
file$ !O 001111in b11d sei:tows. 
files will'! p;irsilitent !Ut 
fi!e!iy~1ems. , , • • • • • • • • • • . • 

l'iblk, i!IO: formilll tel' file $JIS!em volume. 
11\lu:r en ••.•••• 
ruter l'lroff 
filler 1·e~ri!le • • • • • • 
fillier:i. • • .. • • • • • • • • • • • 
!'ind 1md insen li1erlllim: references in documents. 

file~. . ..... 
iflm:i: fi11d Ille~. • • • • • • • • • . . • • . • . 
til'!d !ina in 11 wnif:d list. • • • • • • • • • . • 
find m1u1t.11&l inform11io11 by iler<Hords; prim 01.11 11!.e 
!ind !lillml: or ll terminal. . . • • • • . 
fir.;d ord<trinm, rel;1ion for 11n objea library. 
find errors. . • . . , • . . . • 
Md istrings in a object. or 01her 

~· infonu1ulon !ookup prOifinn. 
width 01.11pu1 device. • • • • • 

first few linr.s. . . . • • • • . • • . 
fimkey, nextkey: d.mta base subro1Ati1u:11 
fish". . •.... 

"Go fish". 

i1m:!'fiice. • 
forn11u of l'li11: 

lltdiivier imd 
~ii: ~l:istlhJ!!~ 

floor, e1:ilin1 foni::1ioru:. 

ill'!terr111ce. 
11 lfliram. • 

Ulitt formi!lmi:r. • 
io1111 lim:::o for finite width 

!tJng li11es for .lini1.: •Nid!i'i outpµl 
forrri.111u. for th/I: &nson·Vi!!rillln or VcrY!4!c. 

fonl.5. vfontlnfo: . , • • • • • • • • 
fdopen: 

xxxii i 

hier Ci) 
QUO! (1,0 
resiodlll 
ichei:idU 
mtabl.5) 
lil~ysl5) 
utimid2) 
uil~~mHICl 
!\li:!I} 
vipw(lll 
~l'lllffll:lll 
1:11nm 
fi:rrorOSI 
chei:lmd ! l 
tmpll) 
commUJ 

fi!$y:; L5) 
more Ill 
colt:nlll 
ooHll 
pio1UGI 
reftdl J 

ftndUl 
find ii ) 
loo!t(!) 
rmmm 

ll 
!) 

hc<!ld(I) 
dbmO:d 
f\sh(6) 
&M6l 
nam 
te:1dll 
!'1(4) 

l 

!'loorOMl 
lk!odJMl 
inlWll 
1'114) 
fd<M~.eOSi 
rm1(;J 
foidO> 
fold (l.l 
wfo111(.'i) 
vfonli11fo ( l ) 

aM!l 
c:sllOl 
!'orld2i 

form111m 
fcrrre!'il (!I! 



uue111.'0de 
dir: 

lllsys, Oblk, ino· 
core: 

tbl: 
qi: DEC/ma& tape 

vfoot: font 
anr. f1e1nr. acanr: 

printf, fprintf, sprin1r: 
rmt: simple text 
1roll', nroll': texl 
ms: onac:rO£ for 
me: macros for 

aetara. iarac: c:omm11Qd arauments lO 
rn: 

ratf'or: rational 
eft: Extended 

SU'Ul."t: Structure 
adaae. 
china. 

exiL, c11porl,I sh, for, case. if, while, : 
printf, 

puac, putchar, 
puts, 

lilzt: compile a 

df': disk 
malloc. 
foPen. 

exponent. 
bill': be notifted if mail arrives and who it is 

from: who is my mail 
ecanr, 

mklost+found: make a lost+found directory for 
rcpeir. 

stat, 
fseek. 
time. 

chfn: chan&e 
pmma: toa pmma 

ribs. Door, ccil: absolute value. Door. ceilina 
intro: introduction to library 
jO, jl, jn, yO, yl. yn: beuel 

cos, tin, uin, acos, auin, atan2: triaonometric 
linh, eosh. tanh: hyperbolic 

curses: screen 
fread, 

aardvark: yet another e11ploration 
adventure: an exploration 

blckpmmon: the 
monop: Monopoly 

snake, snscore: display chase 
trek: trekkie 

worm: Play the arowina worm 
cribbaae: the card 

hanarnan: Computer version of the 
bogle: play the 

chas: the 
zorlc: the 

wump: the 
pmma: toa 

ecvt. rcvt, 
abort: 

makekey: 
DCheck: 

rand, •and: random number 
lex: 

from ltl'Clm. 
stream. aetc, 

ptuid, pt&id, actcuid, 

actuicl, actaid. 

fcirm11 of 111' encoded uucncode lite. 
format or dircc:tories. 
format of ftle sys~em volume. 
formal of memory imaae flle. 
format :abla for nroff l)r trc.!'1'. 
formats. • •.••••.•.••.. 
forma.11 for the Benson-Var;an or Versatec. 
formatted input conversion. 
formatted output conversion. 
formatter. • ••••.. 
formauina and typcscttina. 
forma1tin1 manuscripts. 
formauina pepers. • 
Fortran. • ••••• 
Fortran 77 compiler. 
Fonr•n dialect. 
Fortran Lan1ua1c. 
Fortran proarams. • • • • • • • . • • . 
fonunc: print 1 random. hopefully intcrestina. 
fortune. the book of chanaes and other cookies. 
, • , break. continue, ed. eval, exec, • • • • . 
fprintf, sprintf: formaucd output conversion. 
fputc, putw: put character or word on a stream. 
fpu11: put a strina on a stream. • • • • • 
Franz Lisp proaram. • • • • • • • • • • 
frcad, f'write: bufi'cred binary input/output. 
free. • •••••••••••..••• 
free, rcalloc:, calloc: main memory allocator. 
rreopen, fdopen: open a strcam. 
frexp, ldexp, modf': split into mantissa and 
from. • •••••••••• • •• • • 
from?. • •••••••••• • • • • 
fscanf. sscanf: formaucd input conversion. 
fsc:k. • • • • ; • • • • • • . • • • • • • • 
fsc:k: ftJc system consistency check and interactive 
f1Cck, ftell, rewind: reposition a stream. 
fstab: static information about the ftlcsystcms. 
fstat: pl file Sl.llUS. , • , • • ·, 
ftell. rewind: reposition a stream. 
ftimc: act date and time. 
full name or user. 
function. 
functions. 
functions. 
functions. 
functions. sin. 
functions. • • • • • • • • 
functions with "optimal" cursor motion. 
fwritc: buft'ercd binary input/output. 
pme. 
pmc. 
pme. 
pmc. 
pmc. 
pme. 
pme. • 
pmc cribbaac. 
pme han&man. 
pmc of boglc. 
pme of chess. • 
pme of dunacon. 
pme of hunt·lhe·wumpus. 
pmma function. • • • • • 
pmma: toa pmma function. 
acvt: output conversion. 
acnerate a fault. • •••• 
pneratc encryption key. • • 
acnerate names from i·aumbers. 
acnerator. • ••••••••••• 
pncrator or lexical analysis proarams. • • 
act.Ir&. iarac: command arauments to Fortran. 
aetc, ptchar, faetc, 1e1w: pt character or word 
ptchar. fptc, 1e1w: act character or word from 
acteakt: act user and aroup identity. 
p&cnv: value for environment name. 
pteuicl, aetcaict: pt Ullf and aroup identity. 

xxxiv 

uuencode(Sl 
dir(S) 
ftlsys(S) 
corc(S) 
tbl(I l 
tp!Sl 
vfon1<Sl 
sanf(JSl 
printfOS) 
rm1(1) 
troff(! l 
ms(7) 
mem 
aetaraon 
mm 
ratfodli 
enm 
struct<i) 
fortunc(6) 
chin&(6) 
sh()) 
prin1f!JS> 
putdJS' 
puts OS> 
lisztO > 
fread(JS) 
dfO) 
mallocUl 
fopcn(JS) 
frup(J) 
bift'(l) 
from(!) 
scanf(JS) 
mklost +found(fl' 
fsck(8) 
fseek(JS> 
fstab(Sl 
sta1m 
fseck<3Sl 
timc12l 
chfn(I) 
pmm•OMl 
8oor(JM) 
intro(J) 
jO(JMl 
sinlJMl 
sinh<JM) 
c:urses<Jl 
frcadOSl 
aardvark(6) 
1dven1ure(6) 
blckpmmon(I '. 
monop(6) 
snakc(6) 
trek (6) 
worm(6) 
cribba&c(6) 
hanaman(6) 
boglc(6) 
chcss(6) 
zork(6) 
wump(6) 
pmma(JM) 
pmma<JM) 
ccvt(J) 
abort(Jl 
l'ntlkCkC)' (8) 
nchcck(ll 
rand(J) 
lex(!) 
ac1.1rs<Jn 
1e1dJS) 
aetc:<JS> 
ptuid(2) 
1e1env(J) 
ptuid(2) 



pt ftle l)'Stem descriptor ftle entry. 
dacripcor ftle entry. aetfsent, aetfsspec, 

system descriptor ftle entry. aetrsent, 
identity. ptuid, 

pt aroup ftle entry. 
ftle entry. aetarent, 

aetarent. aetaraid. 

pt pusword ftle entry. 
entry. aetpwent, aetpwuid. 

i-ssword ftle entry. ptpwent, 

aroup identity. 
aetc. aetchar. faetc. 

vadvise: 
head: 

shutdown: close down the system 11 1 

ASCJJ. ctime, localtime. 
fish; play 

set,jmp, lonajmp: non-local 

araph: draw • 

plot: 
areek: 

plot: openpl et al.: 
plot: 

Ylfind: 
chown, charp: chanae owner or 

killPI: send sianal to a process or 1 process 
newarp: loa in to 1 new 

ICtPlfp, ptP1fp: Hti aet process 
po up: 

SCl&f&id, Ptarnam, Htarent, endarent: aet 

setuid, setaid: set user and 
ptuid, Pl&icl, pteuid, &eteaid: aet Ulef and 

chown: chanae owner and 
make: maintain proaram 

worm: Play the 
ioctl, SU)', 

atop: 
reboot: reboot l)'llem or 

re comp, re exec: reaular expression 
hanaman: Comp°Uter version or the pme 

vhanaup: virtually 
nobup: run command immune to 

cruh: what 
updme: show how Iona system 

.. : see whit a ftle 
rehuh: recompute command 

unhalh: discard command 
huhstat: print command 

leave: remind you when you 

hier: ftle system 
wtmp: user loain 

history: prin1 

fortune: print a random, 
uuand: Hnc! a A•e to a remote 

uptime: shew 
rorrr.at: 

aetrsent, aetfsspec. aetfsfile, setfsenl, endfsent: 
1e1rsftle. setfsent, endfsent: aer ftle system 
aetfsspec, aetfsftle, setfsent, endfsen1: aet ftle 
aetaid. ae1euid. aeteaid: aet user and aroup . 
aetarent, 1etar1id. aetarnam. se11ren1, end&ren1: 
1e11raid, aetarnam. setarent. endaren1: ae1 aroup 
aetamam, se1arent, endarent: pt aroup ftlc entry. 
aetloain: aet loain name. . • 
ptpass: read a password. 
aetP1rp: set/get process aroup. • .. 
ptpid: pt process identification. -~~ 
ptpw: aet name from uicl. • • • • • • 
aetpwent, aetpwuid, aetpwnam, setpwent, endpwent: 
aetpwnam, setpwent, endpwent: act password file 
ptpwuid, aetpwnam, setpwent, endpwent: get 
plS, raets: act a string from a stream. 
1111: aet a string from standard input. 
ptty: set terminal mOde. • • • • • 
ptuid. 1et1id, aeteuid, aetqid: aet user and 
1e1w: aet character or word from stream. 
aive advice to paaina system. 
aive first few lines. • . • • • • . • . • 
aiven time. • ••••••.••••• 
aJob: ftlename expand ar1ument list. •••• 
amtime, asctime, timezone: convert date and time to 
"Go F"llh". • •••• 
aoto. • ••••••• 
aoto: command transfer. 
araph. • •••••• 
araph: draw I lfaph. 
araphics filters. • • • • • . • 
araphics for extended TTY-37 type·box. 
araphics interface. • • • • • • • . . 
araphics interface. • • • • • • . • • • • • 
areek: araphics for extended ITY-37 type-box. 
lfep, earep, farep: search I ftle for a pallem. 
arind nice listin15 or proarams. 
aroup. 
aroup. 
aroup. 
aroup. 
aroup Ille. • • 
aroup file entry. aetarent, 
1roup: aroup ftle. 
aroup JD. • 
aroup identity. • • • 
aroup of a file. • • • 
aroups. • ••••• 
arowina worm pme. 
any: control device. 
hllt a job or procas. 
halt processor. 
halt: stop the processor. 
handler. • • • • • • • 
hlnaman. • • • • • • • • • • • • • 
hanaman: Computer version of the pme hanaman. 
"han1up" the current control terminal. 
hanaups. • ••••• • • • • · 
happens when the system crashes. 
has been up. 
has in it. 
huh sable. 
huh table. 
huhina statistics. • • • • 
huhstat: print command huhina statistics. 
have to leave. • • • • • 
bier: ftle system hierarchy. 
hierarchy. • •••••• 
history. • ••••• • • 
history event list. • 
history: print history event list. • • • • 
blc: RK6-ll/RK06 Uld RK07 movina head disk. 
hopefully interest.ins. adap. • 
host. • .•••• , .••• 
b~w IOng s~·stem nu been :.ip. 
how to for'ltat disks. 

xx xv 

Prrmu~d lndu 

1etfsen1 (J l 
1etfsen1 (J J 
1e1fsen1 0) 
aetuid(2J 
aetarent (J l 
1e1aren1 (3) 
1e11ren1 (J l 
1e1loain m 
aetpassOJ 
setP1rp<2jJ 
1etpid<2l 
aetpwOl 
ptpwent (J) 
1e1pwen1 (J l 
1c1pwen10I 
gets(JS> 
1ets!I l 
acny(8l 
1etuid(2) 
1etc!JSJ 
vadvise !2v) 
head(!) 
shurdown(8l 
csh(ll 
ctimeO} 
fish(6) 
1etjmp(J) 
csh(I) 
1r1ph(IGJ 
1r1ph(IGJ 
p1o1(1GJ 
1reek (7) 
plotOxJ 
plor(5) 
areekm 
arepll) 
varind(I ! 
chown(8) 
kil!P1(2j) 
new1r;i(I) 
KtPlrp(2j) 
arouplSJ 
1et1ren1 (J) 
1roup(SJ 
setuid(2) 
aetuid(2l 
chownm 
make(!) 
worm(6J 
ioctH2) 
csh(I) 
reboot(2v) 

• halt(8) 
reaex(J) 
han1m1n(6) 
hanaman(ti) 
vhan(lup12v) 
csh(I) 
crash(81 
uptimem 
see(I) 
clh()) 
csh(I) 
clh(J) 
csh< I) 
leave(!) 
hierC7> 
hierf7) 
wtmp(S) 
csh(I) 
cshCI > 
bk!4) 
fonune(6) 
uusend<lC> 
uptime(!) 
forma1(8) 



utr: lll!U'KI 
ll)'i1111:'1:: mc~il'!el:i 

ptlt: p~rm 1.ml:d 
~I, 1m:mp, lltr.11ang:1, Jm::py, ,;un~, gtrlen, 

bi$¥.: 

bit.l.ll«: rudl>wi1e d~c 11~0011rd !~~ 
vr'": prim ra~tftr primer/plo1er 11Cti:11.1!lti111t 

lftiml'!rii: !ill!il 
!'Jlttaib: 

!ff;;111tinfo: lnii~ ::lnd 
11l''>&m: !'ind m11m.111I 

fa: ftl!l 111:ticm roffla'%t1i:r"" chuii. l'IOO 
fonum: piin·i ~ rand.".:>m, 

mr .. 1: 
ct: ohl>tn1t1tlll<t;'l;'!!fr':f 

M.ASSBUS m1.itl~!'~ 
mt: UNDl: 

~: @ptl'lpi ~i 111t: 

11V: ACU 
im: l'M·BITE-10 m!ii;'.11~ 

U!: JS.I! 
tty: iener11l 1ermim1i 

w: ie!'!!!Of!·Vw-il!11 
V<&;r!ii!t~ 

i:tn~1dll1i<:in11.' ~!®tem~r~t. 

i! ii from. 
C'1:11'1itl~\.11!:, Cd, 

!r1i!i21i:t~!ion IS.il!ll. • • • • , 

a1111:d<1ce. 
i.al~ri.fft:e. 
mttlrf111a;. 
il!l!~~rl'.ieil:. 
ic111rf~~. 
inue!f11t'f .. 

i1,terf 11eill. 
mterl'<11a:. 
in1err1ai. 
il'lt~rf~"'e. 
mti\llri~lived 
iw1ier~!llltti 
ifll!llfl'W!l:l<I:?. 
interpr<1:1•~r. 

iolfrom 11 i;nx:i:!$. 
fiJg ZJ$\l~m vo!Mme. 

pii: piwtolyPl?:!lll:Uil<I' if11ewpri:1!':r. 

ct(4) 
!l\4) 



px: Pascal 
pix: Pascal 

c:if'plot: CIF 
pi: Pascal 

ah: a lbell (command 
pipe: create an 
onintr: process 

lleep: SUSPend execution for an 
sleep: suspend execution for 

error numbers. 
intro: 
Irmo: 
intro: 

intrO, errno: 
nchedc: aenerare names from 

dens: The alien 
mpxio: multiplexed 

lostat: repe>rt 
ll(?pen, pdote: initiate 

wbalis: deKribe what a command 
ilucii :/ iulpha. isupper, islower, ildiait, 

islpece, ilpunct, isprint, ilcntrl, isucii:/ 
iulnum, islpace, ispunct, isprint, ilcntrl, 

ltyname, 
/ildilit, ilalnum, isapace, ispunct, isprint, 
ilCntrl, ilucii :/ isalpha, isupper, islower, 
illprint, ilCntrl, ilucii:/ isalpha, isupper, 

illower, ildilit, iulnum, isspece, ispunct, 
/isupper, islower, ildi&it, iulnum, isspace, 
ilalpha, !supper, islower, ildi&it, isalnum. 

system: 
llllunct. isprint, ilCntrl, ilasc:ii:/ isalpha. 

•: see what a ft.le has in 
bill': be nolifted if mail arrives and who 

suspend: suspend a lbell, resumin1 

jO, 
JO, ;1. 

jobs. summary or 
bl: place 
fa: brina 

jobs: print current 
llOP: halt a 

kill: kill 

map: system mesuaes and 
makekey: pnerate encryption 
apropos: locate commands by 

man: ftnd manual information by 
kill: 

cllue: Try to eteape IO 
poup. 
mem, 

quiz'. test your 
Iona inteaers. 

awk: pattern sc:annina and processina 
k: arbitrary-precilion arithmetic 

ell: Extended Fortran 
•t. shift, times. trap, umuk. wait: command 

order. 

frexp, 

leave: remind you •·heft you have to 

ex!c 

la: aenerator of 
ranlib: convert archives to random 

interpreter. • • • • . • . 
interpreter and executor. 
interpreter and plotter. 
interpreter code translator. • 
interpreter) with C·like syn&ax. 
Interprocess channel. 
interrupts in command tcripcs. 
interval. . ••••••••• 
interval. • ••••••••••••••• 
intro, errno: introduction to system calls and 
introduction to commands. • • • • • • • • 
introduction 10 library functions. • • • • • • 
introduction 10 ll*ial flies. • • • • • • • • 
introduction to •Ystem calls and error numbers. 
I-numbers. • ••••• 
invaders attack the eanh. • • 
ilo. ." ••••••••••• 
110 statistics. • • • • . • • 
110 to/from a process. 
ioctl, stty, atty: control device. 
iostat: repe>rt 110 statistics. 
is. • • • • • • • • • • • • • • 
iulnum, isspace, ispunct, isprint, ilcntrl, 
isalpha, isupper, islower, ildi&it, isalnum. 
ilucii: character classification. /ildiait, • • 
ilatty, ttyslot: find name of a terminal. 
lacntrl, i.sucii: character clulificadon. 
ildiail. isalnum, iapace, ispunct, isprint. 
islower, ildiait, isalnum, isapec:c, ispunct, 
!sprint, isc:ntrl, isascii: character/ /isupper, 
ispunct, isprint, iscntrl, isucii: character/ 
isspece, ispunct, isprint, ilc:ntrl, isalcii:/ • 
issue a shell command. • • • • • • • • 
isupper, islower, ildiait. illlnum, isspece, 
it. ••••••••••••••• 
it is from. • ••••••••••• 
its superior. • • • • • • • • • • • 
jO, jl, jn. yO, yl. )"D: beael functions. 
jl, jn. yO, yl, yn: beSlel functions 
jn. yO, yl. yn: beslel functions. 
job control facilities. 
job in backaround. 
job into rorqround. 
job list. •••••• 
job or process. • • 
jobs and proc:eues. 
jobs: print curren1 job list. • • • • • 
jobs: summary or job control facilities. 
join: relational database oPCrator. 
junk mail proaram. • • • • • • 
key. • ••••••••••• 
keyword lookup. • • • • • • • 
keywords; print out the manual. 
kill jobs and proceaes. 
kill: kill jobs and processes. 
till: tend sianal IO a process. • , 
k111: ienninate 1 proce11 with extreme pnjudice. 
killer robots. • • • • • • • • • · • • • • 
klllPI: send sianal to a procaa or a process 
kmem: main memory. • • • • . • • • • 
knowledae. • ••••••••• • • • • 
lJtol, ltolJ: COD\W't between J..byte in&eprs and 
lanauaae. • •••••••••••••••• 
lanauaae. • • • • • • • • • • • • • • • • • 
.Lansuaae. • • • • • • • • • • • • • • . •••• 
lanauaae. /expe>n, loain. newarP. rad. readonly, 
luu:omm: show lalt commands execulCd in reverse 
Id: link editor. • • • • • • • • • • • • • • 
klexp, modf: split into mantissa and expe>nent. 
learn. computer aided inavuction about UNIX. 
leave. • • • • • • • • • • • • • • • • • 
leave: re.mind JOU when you have to leave. 
leave sMll. • •••••••••••• 
lex: pnerator ol lnical ar..lysis proaranis. 
lexi.:al analysis proarams. 
libraries. • • • • • • • • • • • • • • 

xxxvii 

px(l) 
pix(!) 
c:i(plo1tll 
pi(I) 
csh(I) 
pipe(2) 
csh(I > 
sleep( I I 
sleep()) 
inuom 
intro<t) 
intro()) 
in1ro(4l 
inuo<2l 
ncheck(8) 
aliens(6) 
mpxio(Sl 
ios111(1) 
pe>pen<JSl 
ioctH2l 
iost11 I I l 
wh11is<l I 
ctype()) 
ctype()) 
ctype()) 
uynameOl 
ctype(3) 
ciype()) 
ctypem 
ctype()) 
ctype()) 
ctype()) 
systemm 
c1ype()) 
seem 
bilf(I) 
csh(I) 
jO(JMl 
jO(JM) 
jOOMl 
jobs(Jj) 
csh(ll 
csh(l l 
csh(I l 
csh(I) 
cshOl 
csh(I) 
jobs(Jj) 
join()) 
msp(l) 
makekey(I) 
apropos(l) 
man(l) 
ah(J) 
ah()) 
kill<2) 
kilHD 
chase(61 
killP1i2jJ 
meml41 
quiz(6) 
13101()) 
awk{l) 
bc(I) 
enm 
sh(l) 
1as1comm c I l 
ld(I) 
frexp(J) 
leam(I) 
leave(!) 
teave(I) 
c:shO > 
lex(l) 
lex(!) 
ranlibO > 



lewder: ftnd orderina relation for an object lit,rary .•••. 
ar: ar.:tuve (library) ftle format. 

intro: introduction t.:> library functiot11. • 
a!: archive and library maintainer. • . . •.•••. 

limit: alter per·proc:ess resoi.;~:e limitations. 
lunit: alter per-process raource limitations. • •· ••••.••••.•• 

unJimit: remove resource limitiations. . • • . . • • . . • • • . • • . • 
bk: line discipline for machine-machine communica&ion. 

col: ftlter reverse line feeds. 
Ip: line printer. • • • • • • • • 

print: pr to the line printer. • • . • • • • 
lpr, lprm, lpq, print: line printer spooler. 
~: U10 a remote lineprinter lhroush the ne1. 
INld: pve ftnt few lines. • • • • • • • • • • • 

num: number lines. • ••.•• , •.•• , 
eomm: •lect or reject lines common to two sorted lies. 

fold: rold Iona lines (or ftni&e width output device. 
uniq: repon repeated lines in a ftle. • ••••• 

look: ftnd lines in a sorted list. 
rev: reverse lines or a file. • •• , •• 

nettoa: print the last few lines or the network loa file 
Id: link editor. 

a.out assembler and link editor output. 
link: link to I file. 

link: link lO I file. 
In: make links. • • • • . • • • 

lint: a C prOlflm verifier. • 
btrer: lisp cross reference proaram. 
lilp: lisp interpreter. • 

lisp: lisp interpreter. 
lilZt: compile a Franz Lisp proaram. 

lk>b: ftlcname expand araument list. 
history: print history event list. 

jobs: print current job list. 
lhil't: manipulate araument list. 
look: find lines in a sorted list. 

ntill: pt entries from name list. 
nm: print name list. 

1J11K>rder: rearranac name list 
vararas: variable araument list. • • • • • • • • 

Is: list con&enlS or directory. 
foreach: loop over list or names. • • • • • 

users: compact list or users who are on the system. 
vpind: lfind nice listinp or proarams. • •••.• 

liszt: compile a Franz Lisp program. 
refer, lookbib: ftnd and insert literature references in documenlS. 

In: make links. • • • • • • • • • • • • 
and time to ASCII. Clime. localtime. amlime, uctime, timezone: conven date 

(CIA only). which: locate a prosram file includin1 aliases and peths 
apropos: locate commands by keyword lookup. • • • • • 
whereis: locate IOUfCC, binary. and or manual for proaram. 

end, etext, edata: last locations in prOlflm. 
lock: raerve a terminal. 

CIOllect mtem dilpoltic messqes to form error loa. dmest: 
netloa: print me last rew lines of the ne&work . ioa file. • • • • • • • 

pmma: loa pmma runction. 
DIWlfP: loa in to a new sroup. • • • • • • • • • 

power, 1qUare root. exp, loa. loalO, pow, sqrt: exponential. loprithm, 
square root. exp. loa, loalO, pow, sqrt: exponential, loprithm, power, 

exp, loa. loalO, pow, 11111: exponential, loprllhm, power, 1quare root. 
ac: loain accounlina. • • 

wtmp: uter loain history. • • • • • • • 
loain: loain new UICr. • • • • • 

ptlolin: 1et loain name. • • • • • • • • • • • • • • • 
netloain: provide loain name and password for a remote machine. 

loain: lolin new user. • • • • • • • • • • • • • • 
/bleak, continue, ed. eval, exec, exit, export, lolin. newsrp. read, readonly, Mt, shift, tima,/ 

puswd: dlan1e loain password. 
utmp, wimp: loain records. • • • • • • • 

c:lllb: chan1e default loain shell. • • • • • • • 
loain: sian on. • • • • • • 

lul: indicate last loains or users and teletypes. 
ioaout: end session. 

•VmP. lonaimp: non-local 1010. • 
look: ftnd lines in a sorted list. • •••••• 

documenlS. refer, lookbib: ftnd and insen liter11ure references in 

xxxviii 

lorded!) 
arm 
intro()) 
u(I) 
cshO l 
csh(J) 
cshll > 
bk(4) 
col(!) 
lp(4) 
prini< I) 
lpr(I) 
netlpr(ll 
head(! I 
num(I) 
comm(!) 
foldO) 
uniqCI) 
look(I) 
rev(! l 
netlog(] l 
ld(I) 
a.out(5) 
link(2) 
linkl2) 
ln(l) 
lint(I) 
lueffli 
lisp(I) 
lisp( I) 
liszt(l) 
csh(I) 
csh(l) 
cshO) 
csh(I) 
look (I) 
nlist(J) 
nm(ll 
symorder{I l 
vararas<JJ 
15(1) 
csh(I) 
users(!) · 
varind(!) 
liszt(]) 
refer( 1) 
In(!) 
ctime(J) 
which(!) 
apropos(!) 
whereis(l) 
end(J) 
lock(l) 
dme51(8) 
ne1log()) 
pmmaCJM> 
newarpCI) 
exp(JMI 
exp(JM) 
exp(JM) 
ac(8) 
wtmp(S) 
csh(I) 
setlolin m 
netloain <I> 
csh(I) 
shCll 
passwd(I) 
utmp(S) 
chlh(l) 
loain(I) 
last Cl> 
cshCI > 
setjmp(J) 
look()) 
refer( I) 



apropos: locate commands by keyword lookup. 
ftnaer: user information lookup proaram. 

break: exk whilelforeach loop. • •••• 
continue: cycle in loop. • •••• 

end: terminate loop. • • • • • • 
foreach: loop over list or names. • • • • • • • • 
library. !order: find orderina relation for an object 

mldost +found: make a lost +found directory for fsck. 
Ip: line printer. • • • • • • . . . • • 

lpr, lprm, lpq, print: line printer spooler. 
lpr, lprm, lpq, print: line printer spooler. 

lpr, lprm, lpq, print: line printer spooler. 
Is: list contents of directory. • •..• 
lleek, tell: move rad/write pointer. • • • • 

in&eaers. 13tol, ltol3: convert between 3·byte inteaers and Iona 
lxref: lisp cross reference proaram. 
m4: macro processor. 

net: exeaue a command on a remote machine. • • • • • • • 
provide toain name and password for a remote machine. nettoain: 

netmail: read mail on a remote machine over the network. 
bk: line discipline for machine-machine communication. 

uudift': directory comparison between machines. 
m4: macro processor. • •••••.• 

alias: shell macros. • • • • • • . • • • • . 
translate version 6 manual macros to version 7 macros. trman: • • • • • • • • 

ms: macros for formattina manuscripts. 
me: macros for formattina papers. ·, 

man: macros to typeset manual. 
trman: translate version 6 manual macros to version 7 macros. 

mt: maanetic tape manipulatina proaram. 
ht: TM..03/TE-16.TU-45,TU-77 MASSBUS maatape interface. 

mt: UNIX maatape interr1ce. 
tm: TM-ll/TE-10 maacape interface. 

ts: TS·l 1 maatapc interface. 
mail: send and receive mail. • • • • • 

encode/decode a binary file for tranmission via mail. uuencode,uudecode: 
uend, xae1. enroll: secret mail. . • . • • • • • • 

newaliases: rebuild the data base for the mail aliases file. 
mail: send or receive mail among users. 

bill': be notified if mail arrives and who it is from. 
from. who is my mail from?. 
prmail: print out mail in the post office. 

mail: pseudo-device for mail notification. 
netmail: read mail on a remote machine over the network. 

msp: system mesaacs and junk mail proaram. • • • • • • • • • • • • 
mail: pseudo-device for mail notification. 
mail: tend and receive mail. • • • • • 
mail: send or receive mail amona users. 

delivermail: deliver mail to arbitrary people. 
mem, kmem: main memory. • •••• 

malloc, free, realloc, c:alloc: main memory allocator. 
make: maintain proaram aroups. 

ar: archive and library maintainer. • ••.•• 
mkdir: make a directory • • • 

mknod: make a directory or a special file. • 
mklost+found: make a lost+found directory for fsck. 

mktemp: make a unique file name. 
In: make links. . • • • • • • • • • 

make: maintain proaram aroups. • 
mip&: make typescript of terminal session. 

makekey: 1enerate encryption key. • •• 
allocator. malloc, free, ralloc, c:alloc: main memory 

the manual. man: find manual information by keywords; print out 
man: macros to typetet manual. • • 

lipal, sipold, siaianore, siarelse, sipute· manqe si1nals. sipet. 
shift: manipulate 1raument list. • 

mpx: create and manipulate multiplexed files. 
tp: manipulate tape archive. 

mt: maanetic tape manipulatina proeram. 
frexp, ldexp. modf: split into mantissa and exponent. 

c:atman: create the i:at files for the manual. • • • • • • 
Ind manual information by keywords; vrint out the manual. man: 

man: macros to typeset manual. • • • • • • • • 
whereis: locate tource, binary, and or manual for proaram. 

manaal. naan: llnd manual i:tforir.atio!I by ketwords; print out the 
trman: translatr version 6 nu.nua! macros to versi<in 7 macros. • .••• 

xxxix 

P~rmutrd lnMx 

apropos(I) 
ftnaer(I) 
csh(I l 
csh(ll 
csh<ll 
cshm 
lorder( I I 
mklost +fount! :~l 
lp(4) 
lpr(I) 
lprll) 
lpr()) 
ls(I) 
lseek(2) 
lltol!JI 
luef(J) 
m4(1) 
ne1(1) 
ne11oain m 
netmail(l) 
bk(4) 
uudiff'(IC) 
m4(1) 
csh(I) 
trman(li 
ms(7) 
me(7) 
man(7) 
trman()) 
mt(!) 
ht(4) 
m1(4) 
1m(4) 
15(4) 
maiHll 
uuencode(ICJ 
xsend(l I 
newa liases <I l 
binmaiHI) 
bilf(I I 
rrom(I) 
prmail(I) 
mail(4) 
netmaiHI) 
msgs()) 
maiH4J 
mail(I i 
binmaiHll 
dehvermail (I I 
mem(4) 
malloc(l} 
makt(l) 
ar(l) 
mkdir(l) 
mknod(2) 
mklost +round(IJ 
mktemp(Jl 
ln(l) 
make()) 
ICript(l) 
makekey(8l 
malloc(J) 
man(ll 
man(7) 
sipe1(3) 
csh(l) 
mpx(2) 
tp(I) 
m1(1) 
rrexp(J) 
catman(ll 
man(I) 
man(7) 
whereis(l) 
man II) 
trman(l) 
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bt: 
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m111hem11w, 
m11ximum 
m<tl: mlll'.:ftl$ 

bed: OOl:IVl!:ft W mtiqtte ~i.i\. 

•~1, ~ml'!rn: m111in 
~. r~. rl.'l!!llilx:, c:ialioi:: 

'l!'liilloc: 
don: •""n Mw ~u irl m 

~re: or 
v17,;1~u1t r~i::or1 'll'irt1.1111! 

oori: ~r~ or 
ll!!Ml'S!:': ~! file 

mem, l\'.ITl{:m: ~ tnemory. 
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lll'Ml!ll'WI'}' :11Hf,,,,,,,:!i>r 

ll'M!m•~cy • 
m1:mory :;ffi.<:il.\l!'I! ,,..,,.. 
m®ml}ry 

mH1: 
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lm'm·: 11MJ11e 1111lld d~oom cc11npi!fir ern~r 
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ir1111em 
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i.t: ~! !ltrmim1,! 
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tout:l'I: up:!iliilf date l1<$I 

ma»very. ~y.11cc: 
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mo1.mt, 111mo1.1i11: m1Jun1 al!d dillimoi:m ~~em. 
mttmu, umot1nt: mount r~mO'Jli! !.li1'1l ~em. 

ml.lb: !Df}iJ!'lted iiie :r;~m tllbi<e. 
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Mtql: remote 

ma!u:i11 
workin& am~""''~'" 

l@I lfirmim1l 
MIJloii!l: prov~ !Olin 

full 
f~iJ; loop OV<!I' Cf 

llilrmiml5: conventit>niill 
~k:l!!:l'IE:f'l\W 

dumpdir: print tbe 

nedpr: UM 1 remote '"""""''"'''" 

m:iw\lrlt. 
mt.l'Mil: read mail cm 1 remote m&ehim itii:: 

nettrotr: iroff to I.he over !Ile 
ootJot: pri1u lut !in~ of li'ie 

ne&q: p;il'!I c•m!e!ll.!l 
octtm: n11move 11 oomm~nd from 

l!llllme, 
mime. 
M!'l";!!l. • • • • 
ume 11nd ;m!ll!Word for 11 remote m&1mine. 
01une from 1.1id. 
m1me list 
Mme !i!l!. 
Mme l~L 
Ml'l'le Qf II ((;fmin11l, 
M!W! of Wlef. 

fl.Im~. 

!'!.Imes. 
Mmes from i-nmnbll'rn. 
umc:ll of' fi!e11 on Ill 
m:ili:~!t: 
~!'I. 

""''m'""'"' on 11 remo~ mllichlmi. 

"' .. ~ .. . .. 

lhe Ml. 
network !0$ 

l:'llMSWll!Wd for!li 

!Ile !"<CL 

OO'fllath: de$(fipdori l()f !lew i::!'ih fover okicshl. 
aut: a~lt. a file. 

111:"¥: conven 1m;!1ives !ti l'!>eW fo.rm11t. 

dbminit, 
alter priority of 

!'eqw<lll IM!'n<l:l'!!Jilte 

mail: s-1.1dc.w;k:viai for mlli! 
bilf; 

aoe!im: elimbuill.l .m'!l 
tbl: fMWil 

ook:I'~: 
uo!f, 

•raff: !'l!:movl!J 
~luv: r.!w',;;:'k 

a.!ilhmetic: providt.' ~rill in 
ml'l(!, 111'100: 

atof', atf.li, awl: oonv®n A.~!! ~c 
wr•: intmdm:tion to ~II!> llll"ll:! error 

ron 111:ri /•J'll bi.: 

OOW !£fOU!). 

ir&w ~f~$. ,., .. .. • "' ,. "' .. .. , , .. >l' 

Ill virt1.11i M*iil.'IO!)' effk:ien1 ny. 
driver. 

nt:wiili1&.~;;: n~l:luild I.he dl!Ui ~ for the mail 
d!li!4:tipliol'! Of !il!IW !:Sh fe&tlmflll fover 

f,"f.!'Wi!lfP; li:!i it! 10 lll !'M'llili • • , • , • 
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!'<Otii'll!!lltillill'I. , • • • • • • • • • • • • 
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if rmiil 1.rriva 11100 w!w ii ill from. 
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lnil'!'ll:ief 1e1lCK'&:lt(!f. 
n1,1ml.ler 

i'lil.lmbe~. 
1:\1.;H'Al.le!':ll, 
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11wdU 
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uetl<11in ( l) 
1e1pw0l 
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GihOl 
1.ermm 
l!ICbeck(ll) 

nelipr 
nc1m~iHD 
fietqOl 
11~1nnO) 
M:!trolH ! l 
netmaii(l) 
nemolf(I) 
net101m 
m:tqOl 
mmm{l) 
11ewcsh(i) 
aut!2) 
!llftv (fl) 

vfork (2v) 

C!bO 
11dd~r(!O 
newaiiiuesl l) 
newanm 
new;rp{l) 
shill 
newtty(4) 
dbmtbJ 
nmieem 
vgrindm 
nice(!) 
i;sh(l) 
niceC2) 
olisiO) 
!lmm 
nice(!) 
C!h(!) 
R!jmpm 
C!h\l) 
mail<4l 
l:lifl"(i) 
ahO l 
!l!Oelim(l) 
tbHl) 
colatll) 
am If OJ 
derol'Hl) 
checll:nrm 
m.dH4) 
1111mO l 
number(6) 
1ri1hme1id6) 
rand Cl) 
m.m1m 
itoHJ) 
i1:iarom 
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me· size of an 
lorder: ftnd ordcrina relation for an 

wbat: show what versions or 
ltrinp: ftnd the prin1able strings in a 

od: 

ICU: tum eccountin1 on or 
prmail: print OUI mail in the posl 

old: directory of 
newc::sh: dacriplion of new r.sb features (over 

lolin: sign 

nohup: run a command 11 low priority (sh 
prosram ftle indudina atiua and Piths ( csh 

fopen. freopen, fdopen: 
dup. dup2: duplic:ate an 

open: 

plot: 
avccore: ave a core dump or the 

caelSlt, iaoto, tpUts: terminal independent 
stn:py, llfJICP)', strlen, index, rindex: srrina 

join: relational database 
curws: ICl'een funciiom with 

11t1: •t wminal 
luccomm: show last commands executed in reverse 

lorcler: find 
vi: mecn 

a.out: &11embler and link editor 
ecvt, rm. acv1: 

printf, fprintf, sprintf': formatted 
fold: fold Iona lines for finite width 

cok:rt: filter nroff 
forcach: loop 

ncwcsh: dncriplion or new csh futures 
netmail: rad mail on a remote machine 

neurolf: &roll' to the phototypeseuer 
exec: 

chown: chan1e 
chown, c:tiarp: c:hanae 

quot: summarize ftJe system 
stdio: llandard buft'ered input/output 

more, 
ck: 

swapan: specify additional device for 
drum: 

vadvise: live advice to 
vswapon; add a swap dcvic:e for interleaved 

me: macros for rormauina 
pc: 

pxrer: 
pxp: 

pmerge: 
px: 
pix: 
pi: 

flllpus: rad a 
puswd: c:hange loaln 

puswd: 
getpwuid, getpwnam. •tpwent, endpwent: get 

vipw: edit the 
netlogin: provide Jotin name and 

which: locate a prasram file including aliases a.nd 
lfep, earcp, fgrep: tearCh a ftlc for a 

awk: 

popen, 
delivermail: deliver mail to arbitrary 

mesa: 
ptx: 

limit: alter 
messaaes. 

object :UC. • •••••••••••••• 
object library. • • • . . • . . • . • . . 
object moc!ules were used to construct a file. 
objeci. or other binary, file. 
octal dump. 
od: ocral dump. • •..• 
oft'. . • • • • • .... 
oftice. • • • • • .••• 
old: directory or old proarams. 
old proarams. • • • • • • • 
oldc:sh). • ••••••••• 
on. • ••••••••••••••••• 
oninu: process interrupg in command scriptS. 
only). nic:e, 
only). which: loc:ate a 
open a Stream. • • . 
open file descriptor. • 
open for readina or writinc. · • • 
open: open ror rcadina or writinc. 
openpl ct al.: graphics interface. · 
operatina system. . •...•.•... 
operation routines. tactcnt, iaetnum, 11e1Jla1. 
operations. srrcat, stmau, strcmp, stmcmp, 
operator. • ••••••••••. 
"optimal" cunor motion. • • • • • • • • 
Options. •••••••••••••••• 
order.. • •.••••••••••••• 
ordcrinc rela1ion for an object library. 
oriented (visual) display editor based on ex. 
output ••••• 
output conversion. 
output conversion. 
output device. 
output for CR1' prcviewina. 
over list or names. 
<over oldcshl. • • • • • • 
over the network. 
over the network. • ••• 
overlay shell with specified command. 
owner and group of a ftle. 
owner or 1roup. • • • • • • • • • 
ownership. • •••.•••••• 
P1Cka1e. • ••••••••••• 
SMae: file perusal filter for c:rt viewina. 
Pl&inator for the Tektronix 4014. 
P11in1 and swappin1. 
P1&in1 device. 
SMgina system. • • 
P11inll swappinc. • • 
r;11pers. • ••••• 
Pucal compiler. • ••• 
Pascal cross-rererenc:c program. 
Pucal execution profiler. 
r;11scal file mer1er. • • • • • 
Puca! interpHler. • •••• 
Pucal interpreter and executor. 
Pascal interpreter code iranslator. 
puswd: change !Olin r;11aword. 
SMsswd: pauword lile. 
PllllWOfd. • •••••••• 
PISIWOfd. • •••••••• 
password file. • • • • • • • 
r;11ssword file entry. 111tpwent, 
PISIWOfd file with vi. 
PISIWOrd for a remote machine. 
Piths (a/ton!)'). • •••••• 
SMttem. • •••••••••• 
r;11uem scanninc and proc:essina lanauaae. 
r;111.1se: stop until sipal. • • • • • • 
pc: Pascal compiler. • • • • • • • 
pclose: initiate 110 to/from a process. 
people. • ••••••••••• 
permit or deny messqes. • • • • • 
permuted index. • • • • • • • • • 
per-process resource limitations. • 
perror, ~s_crrljst. sys_ncrr: system error 
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size(!) 
lorded I) 
wha1(1) 
strinasO) 
od(J) 
od(I) 
ac:ct(2l 
prmaiHI) 
old(8) 
okH8) 
ncwcsh(I) 
lo&in(I) 
c:sh()) 
nice{)) 
which(!) 
ropenOS) 
dup(2l 
open(2) 
openC21 
plot(Jx) 
savecore(8) 
termcap()) 
string()) 
join(i) 
curses()) 
sny(I) 
lastcomm (I} 
lorder(J) 
vi(l) 
1.out(S) 
ec:vt()) 
printfOS) 
fold(!) 
colcTI (I) 
c:sh(I) 
newcsh(I) 
netmail(I) 
neurotr(l l 
c:sh(l) 
chown(2) 
chown(8) 
quo1(8l 
stdio(JS) 
more(!) 
tk(l) 
swapon(8) 
drum(4) 
vadvise(2v) 
vswapon(2v) 
mc(7) 
pc(l) 
pxref(l l 
pxp(I) 
prner1e(I) 
px(I) 
pix (1) 
pi(l) 
pauwd(l) 
pmwd(S) 
getr;11ssm 
puswd(l) 
puswd(S) 
getpwen1(J) 
vipw(I) 
nctlogln (1) 
which(!) 
grep(I) 
awli:(I') 
r;11use(2) 
pc(l) 
popen(JS) 
deliver mail (8) 
mcsam 
pudl) 
csh(I) 
perror(J) 



l&iclry: eaecuiable Illa with 
more, PllC; ftle 

ct: 
pti: 

neurofl': troft' to the 
IC: 

llJUt: splia a ftle into 

111: 
lsb: 

mille: 
bog.le: 
worm: 

c:ifplot: CIF interpreter and 
vtroft': troft' to a raster 

!leek, ieU: move rad/write 
popd: 

ttytype: claaa bell or terminal aypes bf 
prmail: print out mail in the 

analyze: Vinual UNIX 
root exp, lot. lollO, 

exp. lol. lotlO. pow, sqrt: exponential, loprithm, 

print: 
kill: iennina&e 1 process with extreme 

monitor: 
colcn: ftlter nroff' output ror CRT 

types: 
cat: catenate and 

ronune: 
date: 

cal: 
bashs&at: 

netq: 
jobs: 

whoami: 
pr: 

history: 
banner: 

lpr. lprm, lpq, 
nm: 

vfontinfo: inspect and 
prmail: 

printenv: 
imn: Ind ll'anuai information b)' keywords: 

vpac: 
11111t: 

•tlot: 
dumpdir: 

dlction,uplain: 
diction, explain: 

lie. llriftll: ftnd the 

bllllner: print lllp bllllner on 
IJ: line 

print: pr to the One 
1Jr, lprm, lpq, print: line 

vpac: print ruter 
vpr, vprm, vpq. vprint: ruter 

con\lellion. 
nice: set ~am 

Dice, nohup: run a command at lo• 
renlce: altf!r 

Dice: nm low 

persistent text. • • • • • • 
peruul ftJter for crt viewing. 
phototypesetter interface. 
phototypesetter interpreter. 
phototypesetter over the network. 
pbotypesetter simulator. 
pi: Pucal in1e,,..eter code translator. 
pieces. • •••••••••••• 
pipe: cre11e an inlel'1'fOCllSI channel. 
pipe fttting. • • • • • • • • • • • 
pix: Pucal i1ue,,..e1er and executor. 
pllce job in blcksround. 
play "Go Fish". • • • • • • 
play Mille Bournes. 
play lhe pme or bogle. 
Play the arowing worm pme. 
plot: aralllhic:s ftlaars. 
plot; araphic:s in1errac:e. • • 
plot: open pl et al.: araphic:s in1erf ace. 
plotter. • ••••••• 
plotter. • ••••••• 
pmerp: pallCll ftle meraer. 
pointer. . ••••••• 
pop shell direaory slack. 
popd: pop shell directory 'sw:k. • •••• 
papen, pdo11: initiate 110 tolrrom a process. 
Pll)n. • • • • • • • • • • • • • • • ,. • • 
post oftke. • •••••••••••••• 
postmortem c:ruh analyzer. • • • • • • • • 
pow, sqrt: exponential, lotarithm, power. square 
power. square root • • 
pr: print ftle. • • • • • • 
pr to the line printer. • • 
prejudice. • ••••• , • 
prepare execution proftle. 
previewing. • • • , • • 
primitive system dall types. 
print. • •.••••••••••.•• 
print a random. hopefully intere11ina. adaae 
prin1 end se1 tile date. 
print calendar. • • • • • • • • 
print commend hashing saatistic:s. 
print contents of network queue. 
print aarren1 job lilt. 
print eft'ective curren1 user id. 
print ftle. • •••••••• 
print history event list. 
print Iara• banner on printer. 
print: line printer spooler. • 
print name list. • • • • • • • • • 
print out inrormation about unix fonts. 
print out mail in the post oftke. 
print out the environment. • • • • • 
print out the manual. • • • • • • • • 
print: pr 10 the line printer. • , • • • • , • • 
print ru&er printer/ploter accoun1ina information. 
print l)'Stem racts. • • • • • • • • • • • • 
print the last few lines of the network IOI ftle. 
prin1 the names or ftles on a dump iape. 
prin1 wordy rentenc:es; thesaurus for diction. 
print wordy renttnccs; thesaurus for diction. 
prin11ble strinp in a object. or other binary. 
prlntenv: prinl out the environment. 
printer. · 
prinaer. • • • • • • . • • • • • • 
printer. • • • • • • • • • • ••• 
printer spooler. • • • • • • • • . 
printer/ploter accounlina information. 
printer/plotter spooler. • ••••• 
prin1r. fprin~r. sprin1r: rorrna:ted ouiput 
pricrlty. • • • • • • • • • • • • • • 
priority ( $h only). • • • • • • . • • • • 
pri<,ril) or ro.1nning P"ocesl by chaftjina nice. 
priorit) process. • • . • • • • • • • 
prmail: pr;m OUI mail ill the pt)St oftk:e. 
procedu;e for adc!ina new users. 

xliii 

llickylll 
more<ll 
c:t(4) 
pci(I l 
nettrolf( I I 
td I) 
pi(J) 
spli1(J) 
pipe(2) 
&ee(I) 
pix(!) 
c:sh(I) 
fish(6) 
mille(6l 
bogle(6) 
worm(6) 
plotllGl 
plot<Sl 
plot(Jx) 
c:ifplot (I) 
vtroft'()) 
pmerae<ll 
lseek (2) 
ah(I) 
cshO I 
popen<JS) 
ttytype(5) 
prmeilCI) 
enalyze(8l 
exp( JM) 
exp(JM> 
pr(J) 
print Ill 
kill(I/ 
moni1or(J) 
colcr1<l) 
types(5) 
catm 
ronune(6) 
datem 
cal< l l 
c:sh(I) 
netqO) 
c:sh(J) 
whoami(J) 
pr(I) 
c:sh(J) 
banner!6) 
lpr(J) 
nm(J) 
vfon1info(l) 
prmail(I) 
printenv (I ) 
man(I) 
printm 
vpac:(I) 
pa111(8) 
net1«>1< I J 
dumpdir18l 
dic:tton(l) 
explai:iO l 
strin15(l) 
printenv (I ) 
ban:ier(61 
lp(4) 
printm 
lpr(l) 
vpec:(8) 
vpr(I) 
prin1r<JSl 
nic:el21 
nic:e'l> 
reni.:e(8l · 
c:sh(l) 
prmaiHI) 
adduser<B> 



ntbooc: UNIX boolltrappina 
llicl; l'W.I low }'Wiori1y 

-.: halt I job Of 
uh: termina1e 

ron:: ltllWft new 
UI: send lilnal to a 

popea. pcloee: laitiate 110 IO/from a 
wait: await completion of 

Nllice: Ike priority of nmnina 
lail: 

kilsll: and llipll &o a procea or a 
lllPlfP, pllJlrP: set/pt 

aetsMd: pl 
vf'Ofk: ipaWft DCW 

onmtr: 
ldilpg: send lilMJ IO I 

ps: 
limes: pt 

ftit: wait for 
wai13: wail ror 

plrlaCe: 
till: terminate 1 

kill: kill jobs Ind 
wait: W1i1 for blckaround 
awk: psuern anning and 

ult: MC>P the 
m4: snec:ro 

reboo«: reboot 1)'11.em or bah 

mon.i&or: prei-re e1eaition 
proftl: execution time 

prof: display 
pip: Pascal execution 

end. eteat. edata: 11111 locations in 
ftnaer: uter information lookup 

lilza: compile a Fram Lile> 
blref: lisp cross reference 

111111: system messages and junk mail 
au: mqnetic sape manipula1in1 

pxref': Pucal cross-rererence 
unitS: conversion 

whareil: locate IOUl'Ce, binlr)', and or manual for 
cb:C 

only). which: locate a 
make: maintain 

nice:., 
UIC':rt: 

lint:. c 
lea; pnerator of lexical anal)'lis 

old: di~ of old 
llnlel: llructure Fortran 

varind: pind nice liltinp of 
UU': axtract ltrinp from C 

arithmetic: 
machine. netJotin: 

&rue. false: 

mail: 

puta, (puts: 
pute, puldw, l'pu1c, pu1w: 

001 suum. .,..m. puce, 

pule, putchar. l'putc, 

procedures. 
pr~. 

proc:e.ss. 
procea 
process 
procaa. 
procea. 
proceu 
procas by chanaina nee. 
~1111 control initiahzation. 
proceu aroup. . • • • • • 
process aroup. • • • • • , 
proc:eu identification. • • • • • • • • 
process in 1 virn11l memory elfic:icn1 way. 
process interrupc.s in command 1cripts. 
process Of a process lfOup. 
process llatLIS. 
process .times. 
proceu to terminate. 
process IO terminate. 
process nee. . ... 
proc:eu with extreme prejudice. 
processes. • •••• 
processes to complete. 
procasina lan1uap. 
p!'OC111110r. • • • • • 
pr'OCllllOf. • • • • • • 
~r ...... .. 
pro(: display prol\ie data. • 
proftl: execution time proftle. 
proftlc. 
proftle. 
profile dat.a. 
profiler. 
program. 
program. 
prOlfam. 
pr05ram. 
pr05ram. 
program. 
proaram. 
pro1ram. 
pr05r1m. • •• 
pr05ram beautifier. • ••••••• , •• 
program ftle includina aliases and peths (ah 
program sroups. 
program priority. • • • 
program verification. 
pr05ram verifier. 
proararns. • •••• 
llll'Clf&ml. • • • " • • • • • 
proarama. • • • • • • • •••• 
Pl'Olflml. • ........ . 
proar1ms to implemeru shared strings. 
provide drill in number racts. • • • 
provide lo&in name and pusword for 1 remote 
provide nth valua. • • • • • • 
pa: process status. • • • • • • • • • • • • • 
pseudo-device ror mail notilcation. 
pstat: print IYl1ell'I racu. 
Pl)'Cboanai)'st. • • • • • • • 
p&i: photOl)'peletter in..,,.ter. 
ptraee: process trace. 
pc1: permuted index. • 
push charKtar beet inlO input ltram. 
push lheU directory ILICll:. • • • • 
pushd: push sheR direc10f')' ILICll:. 
put I Arin& on a llUUID. 
put charecter or word on a 11ream. • • • • , • • • • • 
pu&c, putchar, fputc, purw: put charKter or word 
putchar, f'puic, putw: put charKter or word OD 1 
puts, fpuis: put a strina on • aueam. • • • • • 
puaw: put character or word on 1 llream. 
pwd: working direct.of)' name. 
px: Pascal in&erpreter. 
pxp: Pucal e1ecution proller. 

xliv 

reboo1(8l 
csh(I} 
csh(l l 
exi1(2) 
rorkm 
kill(2) 
Popen<3Sl 
w1i1(1) 
renicem 
init(8) 
killpg(2j) 
Rlpgrp(2j) 
ptpid(2) 
vrork(2\) 
csh(I) 
killpg(2j) 
ps(J) 
timesm 
wait'2> 
WlitJ(2j/ 
parace<2l 
kill(!) 
csh Cl l 
csh(I) 
awk(l t 
hah(8) 
m40) 
reboot(2v) 
prof(!) 
profiH2> 
monitor(J) 
profiH2> 
pror<l) 
pxp(I) 
end()) 
ftnaerO > 
lisz1(1) 
lxrer<ll 
msasm 
m1lll 
pxrer< I) 
units(! I 
whereis(I) 
cb(l) 
which()) 
make(!) 
nice(2) 
1uer1{)x) 
lin1m 
fllx{l) 
oktm 
llructO> 
vanndm 
u1r(I) 
1rithmctic<6) 
netloain(l) 
trueO l 
ps(I) 
mail(4) 
psut<IU 
doctor(6) 
pti(I) 
puace(2) 
ptx(I) 
ungetcCJS> 
csh(J) 
cshm 
puts US> 
putc(JS) 
puac(JS) 
pu~USl 
puts US> 
putcUSl 
pwd(I) 
pa(!) 
pap()) 



pxrer: Pascal cross-reference program. 
qsort: quicker sort. 

ne1q: print contents or network q\leue. • • • • • • • • 
aetrm: remove a command from the network queue. • • • • • • • • 

qsort: quicker sort. • • . • • • 
Qlliz: test your knowled1e. • • . • . 
quot: summarize Ille sntem ownership. 

rv: Racal/Vadic ACU interface. • • . • • 
rain: animated raindroPS display. 

rain: animated raindrops display. • •••••.•• 
rand. srand: random number 1enerator. 

fortune: print a random, hopefully interestin1. adaae. 
ranlib: convert archives to random libraries. • • • • • • • • • • • 

rand. srand: random number aenera1or: • • • • • • 
nnlib: convert archives to random libraries. 

vtrofl': troff to a raster plotter. • • • • • • • • • • • • • 
vpac: print raster printer/ploter accountin1 information. 

vpr, V111'1ft, vpq, vprint: raster printer/plotter spooler. • •••.• 
ratfor: rational Fortran dialect. . • • . • 

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

aetpass: read a password. . • . • . • • • • • • • • • 
source: read commands from Ille. • •••..•••• 

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

read: read from file. • •••••••••• 
wait:/ /al, eval, exec, exit, export. toain. newarp, read, readonly, 1et, shirt. times. crap, umask. 

vread: read virtually. • ••••••••••••• 
open: open for readin1 or writin1. • • • • • • • • • • • • 

led, eval, exec, exit, export, tosin. newlfP, read. readonly. set, shift, times, trap, umask. wait:/ . 
badl44: read/write dee standard 144 bad teetor information. 

laeek, tell: move read/write pointer. • •••••••• 
malloc, free, realloc, calloc: main memory allocator. 

symorder: rearran1e name list. • • • • • • • • 
reboot: reboot system or bait processor. 

reboot: reboot system or halt processor. 
reboot: UNIX bootstrappin1 procedures. 

newaliases: rebuild the data base for the mail 11liases file. 
mail: •nd and receive mail. ••••••.•••••• 

mail: send or receive mail amon1 users. • ••••.• 
re_comp, re_exec: rqular expression handler. 

rehash: recompute command bash table. 
utmp, wtmp: toain records. • • • • • • • • • • • • 

epc:c: modified yacc aUowina much improved error recovery. • •••••••••• 
eval: re-evaluate shell data. • • • • • 

re_comp, re_exec: re1ular expression handler. 
rererenc:es in documents. refer' look bib: find and insert literature 

lxrer: lisp cross reference program. 
rerer, lookbib: ftnd and insert literature references in documents. • ••••• 

re_comp, re_exec: rqular expression handler. • • • • • 
rehash: recompute command hash table. 

comm: •lect or reject lines common to two sorted files. 
lorder: ftnd orderin1 relation for an object library. 

join: relational database operator. • ••• 
IU'ip: remove symbols and relocation bits. • • • • • • • • • • 

leave: remind you when you have to leave. 
calendar: reminder service. • ••••••• 

netcp: remote copy or files throulh the net. 
uutend: lend a Ille to a remote host. • • • • • • • • • 

netlpr: u1e a remote lineprinter lhroulh the net. 
net: execute a command on a rernote machine. • • • • • • • • 

nerlotin: provide loain name and pasword for a remote machine. • • • • • • • • 
netmail: read mail on a remote machine over the network. 

netrm: remove a command from the network queue. 
unaliu: remove aliases. • • • • • • 
colfm: remove columns rrom a ftle. 
unlink: remove directory entry. • •. 

unsetenv: remove environment variables. 
mount. umount: mount or remove Ille system. 

derolf: remove nrolf. troll', tbl and eqn construc11. 
unlimit: remt-ve reso1.m:e llmitiations. 

strip: remo~ symbols and rel.xation bill. 
rm, rmdir: !'tmove (unlink} lies. • • . • • • 

mv: move or rename flies. • . • • • . • • • . 
chan1in1 nice:. renice: 1lte1 priorit) of runnina process bY 

rsck: ftJe system consistency check and interactive r•peir. • ••.•••.••••••• 

xlv 

Ptrm111td I n*x 

pllre((I l 
qson(J) 
netq(I) 
netrm(l l 
qsortOI 
quizl6J 
quot<S> 
rv(41 
rain(6) 
rain(6) 
rand!Jl 
rortune(6) 
ranlib(I) 
rand()) 
ranlibO) 
vtroft'(I) 
vpad81 
vpr(l) 
ratfod.I) 
ratfor (I) 

rcC8l 
1e1pass0l 
csh(l) 
read(2l 
netmail(ll 
read(2) 
sh(l) 
vread(2v) 
open(2) 
sh(I) 
badl44(8) 
lseek(21 
mallodJI 
symorder ii l 
reboot(2vl 
reboo1(2v) 
reboot<81 
newaliases( I) 
mail< I) 
binmaillll 
rqu<JJ 
c:sh<I) 
utmp(S) 
eyacdl) 
csh<ll 
rqu(J) 
refer() J 
lxrer<J) 
refer(I) 
rqu()) 
c:sh(I> 
comm(!) 
lorder(I) 
join(I) 
1trip(I I 
leave()) 
calendar (I) 
netcpOI 
uusend(IC) 
netlpr< ll 
net(!) 
netlolin <I > 
netmail<ll 
netrm<ll 
csh(J) 
colrm(I I 
unlink(2) 
cshO l 
mountm 
deroft'(J) 
c:sh(I) 
strip(!) 
rm(J) 
mvm 
renice(ll 
fsckm 



while: repeat cc.mm•nds conduionall)-. cshU) 
repeat: execu1e command repeatedly. csh<I) 

uniq: rePort repeated lines in a file. uniq(I) 
repeat: execute command repeatedly. • • . . . . . csh(I) 

yes: be; repetitively afftrmative. ye~(!) 
iol&at: report 110 statistics. iostat <I> 
uniq: repon repeated lines in a file. uniq (I) 

vmstat: report virtual memory statistics. vmstat Ii l 
rseek, rteU, rewind: reposition a stream. • • • • • rseek<JS) 

notify: request immediate notific:ation. est'.( I\ 
ioc:ll. rnerve a &errninal. • • • . • • • • lock (I l 

reset: reset tbe teletype bits to a sensible state. reset(!) 
met: met the aeletype bits to a sensible state. reset( I) 

vlimit: c:ontrol maximum l)'ltem resource consumption. vlimit(2v} 
limit: alter per-process resource limitations. , • • • • • • • csh (1) 

unlimit: remove resource limitiations. • • • . • . . • csh (I ) 
vtimes: pt information about resource utilization. • • . • . . . • vtimes(lvl 

mtor: incremental file system restore. rcs1nr(8) 
raaor: incremental ftle system restore. . • • . • • • • restor(81 

llllp&'nd: suspend 1 shell, resuminc its superior. cshO l 
rev: reverse lines of 1 file. rev (I) 

col: filter reverse line reeds. co!( l) 
rev: reverse lines of 1 file. • • rev()) 

lulcomm: show last commands executed in reverse order. . • . • • iastcomm(I) 
fseek, ftell, rewind: repcsition 1 stream. fseek<JSl 

rewind: rewind tape drive. • • rewind(I} 
rewind: rewind tape drive. • rewind(I) 

IU'ClllP, Slrncmp, ltrcpy, scmcpy, :mien. index. rindex: strin1 operations. strcat, strncat, 11rin1(J) 
call: ring a telephone. • • • • • • • • . . . call( IC} 

bk: RKf>.11/RKOhnd RK07 movina head :Sisk. • • • • • • • • hk(4) 
bk: RK6-11/RK06 and RK07 movin1 bead disk. hk(4) 

rm, rmdir: remove (unlink) files. • • • • • • rm (I) 
hp: RP06, RMOJ. RMOS, RMBO, RP07 MASSBUS movin&-head disk hp(4) 

hp: RP06, RM03, RMOS, RM80. RP07 MASSBUS movin&·head disk. !tp(4) 
hp: R.P06, RMOJ, RMOS, RM80, RP07 MASSBUS moving-head disk. hp(4l 

rm. rmdir: remove <unlink) ftles. • • • • • rm< I) 
dlue: Try to escape to killer robots. • • • • • . • • • . • • • • • . chasi:!6l 

roaue: Explorinc The Dun1eons or Doom. roaue<6> 
pow, lqfl: exponencial, loprithm, power, square root. exp, lo&. loalO, • . • • . • • . • exp(JMJ 

11010, tputs: terminal independent operation routines. taetent, taetnum. 11e11la1. 11etstr, • • • • . termcap CJ) 
disk. hp: RP06, RM0.1, RMOS, RM80, RP07 MASSBUS movin1·he1d hp(4l 

!Qi: RP06, RMOJ, RMOS, RM80, RP07 MASSBUS movin1·head disk. hp(4) 
nice, nohup: run a command at low priority (sllonly). nice<I) 

nohup: run command immune to han1ups. cshll l 
nice: run low priority process. csh()) 

renice: alter priority of runninc process by chan&in1 nice. re nice (8) 
rv: Racal/Vadic ACU interface. rv(4) 
sa, accton: system accounting. • • • 11(8) 

savecore: uve a core dump of lhe operatinc l)'ltem. • • • savecore(8) 
11vecore: save 1 c:ore dump of the opera1in1 l)'ltem. uvecore(8) 

brk, 1brk, break: c:hanac core allocation. • • • • • brk(2) 
anr, fscanf, uanf: formatted input conversion. anr<JS) 

awk: pattern annin1 and processinc languaae. • • • • • • awk()) 
alarm: schedule si&nal after specified time. • • • • • alarm (2) 

clear: clear terminal screen. • • • • • • • • • • • • . . • • • • clear ( ll 
curses: meen functions with "optimal" cursor motion. curscs(J) 
ex. vi: screen oriented (visual) display editor bued on vi(!) 

re: command script for auto-reboot and daemons. n:(8) 
ICript: make typac:ript of terminal session. ICript (I) 

oaintr: process interrupU in command ICripU. • • • • • • • • csh(I) 
ldb: S)'mbolic debuuer. ldb()) 

IJ'CP, earep, r1rep: search a ftle ror I pattern. lfCp( I) 
uend, x1et, enroll: secret mail. • • • uend (I) 

lled144: read/write dee standard 144 bad sector information. • • • badl44(8) 
!NldtKt: create Illa to contain bad sectors. • • • • • • • • badsect(I) 

sed: stream editor. sed(l) 
see: see what a Ille bu in it. ue(J) 

1ee: see whlra 111e 11u in it. • • • • • • • • • • .m 
comm: 1elect or reject lines common to two sorted Illes. commO> 

case: selector in switch. • • • • • • • clh(I) 
uusend: send a Ille to a remote host. • • • uusend(JC) 

maiJ: send and receive mail. • • • • • mail()) 
mail: send or receive mail amona users. binmaiH I) 

kill: send si&nal to a process. • • • kill(2) 
killJll: send si&nal to a process or 1 process 1roup. killJJS(2j) 

raet: reset tbe teletype bits to 1 sensible stste. • • • • • • • • • • • • • • reset (1) 

xlvi 



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

calendar: reminder 
losout: end 

ll:l'ipt: make typescript or terminal 
ucii: map of ASCII character 

umask: 
utime: 

nice: 
/exec, exil, expon, losin, newgrp, read, radonly, 

aeny: 
ISet: 
suy: 
tabs: 

dale: print and 
slime: 

setuid, set&id: 
setenv: 

entry. 1etfsen1, 1e1fapec, ptfsfile, 
setP1rp, aetP&rp: 

se1uid, 
1e11rent, 1e11r&id, 1e1arnam, 

crypt, 

p1pwen1. aetpwuid, ae1pwnam, 

continue, ed. eval, nee. exit. export, losin,/ 
xstr: extract strinas from C proarams 10 implement 

c:hsh: c:hanae default loain 
exit: leave 

system: issue a 
c:sh: a 

eval: re-evaluate 
popd: pop 

pushd: push 
alias: 

suspend: suspend a 
let: change value or 

e: arithmetic on 
unset: discard 
uec: overlay 

/exit, export, lo&in. newgrp, read, readonly, set, 
uptime: 

lutcomm: 
construct a file. wha1: 

lipals. sipel, sipal, 
slpet. sianal siahold, 

lo&in: 
pause: stop until 
alarm: 1c:hedule 

manaae sipals. 1ipet, 
kill: send 

killPI: send 
sipal: catc:h or ianore 

li&hold, si&ianore, siarelse, siapause: manaae 
sipys: catc:h or i&nore 

sipet, silft.ll, si&hold, si&ianore, siarelse. 
sipel, si&nal, siahold, si&i&nore, 

siaPause: manaae sianals. 

u:: pho1ypesener 
triaonometric functions. 

null: data 
size: 

spline: inte:-polate 

sentences; thesaurus for diction. 
sentences; thesaurus for diction. 
service. 
session. 
session. • .••.•••••• 
set. ••••••••••• 
set: change value of shell variable. 
se1 file creation mode man. 
set file times. . • • . . • . • • 
set proaram priority. • ••.•..•... 
sec, shift, times, trap, umask, wait: command/ 
sec terminal mode. 
set terminal modes. 
set terminal Options. 
tel terminal tabs. 
set the date. 
set time. . 
set user and group ID. 
set variable in environment. . . . 
1etbuf: 1ui1n butrerina to a stream. 
setenv: set variable in environment. • . . • 
setfsent, endfsent: aet file system descriptor file 
set/aet process group. • . . . • • . 
set&id: se1 user and group ID. 
se11rent, endarent: 1e1 aroup file entry. 
seQmp, lonlimp: non-local 1010. 
setkey, encrypt: .DES encryption. 
setwp. aetP&rp: set/1e1 proceu aroup. • • 
setpwent, endpwent: pt pauword file entry. 
setuid, setaid: set user and aroup ID. 
sh, for, case. if, while, : , • , break, 
shared strinas. 
shell. • •••••••••••••• 
shell. • •••.•••••.••• 
shell command. . • . . • • • • • • • 
shell (command interpreter) with C·like syntax. 
shell data. 
shell directory stack. 
shell directory stack. 
shell macros. 
shell, resumin& its superior. 
shell variable. • ••••• 
shell variables • • • • • • 
shell variables. , • . • • • 
shell with specifled command. 
shift: manipulate araument list. • • • • • • • • 
shift, times. trap, umask, wait: command lan1u11e. 
show how Iona system has been up. • • • • . • 
show last commands executed in reverse order. • 
show what versions of object modules were used to 
shutdown: close down the system at a &1ven time. 
siahold. liaianore, siarelse, siapause: manaae 
si&•anore, siarelse. 5i1pause: mana1e si&nals. 
si&n on. • •.••••••• 
sianal. ••••••••••• • • • • • 
sianal arter specified time. • • • • • • • • 
sianal: catch or ianore lipals. • • • • • • 
lianal, liahold, si&ianore. siarelse, si&pause: 
sipal to a process. • • • • • • • • 
sianal to 1 process or a proceu aroup. 
lianals. • ••••••• 
lian•ls. sigset, sianaJ, • • • • • 
si&nals. • ••••••••••• 
siapause: manaae sianals. 
sisrelse, siapause: rnanqe sianals. 
sipet, sianal, siahold, si&ianore, si&relse, 
sipys: catch or ianore sipals. 
simulator. • • • • • • • • • • • • 
sin, cos. tin, uin, 11e.-os, 1t1n, acan2: 
sinb, cosh, tanb: hyperbolic functions. 
si"!k. • ••••••••••••• 
siZe ohn Gbjec:t fllt. • • • . • • • 
size: liZe of an object file. • • • • • 
sleep: suspend exe.-:uli'>n for an interval. 
lleep: suspend exeai•.ion ior interval. 
smooth curve. • . • • • • • • . • . 

xlvii 

Permuwd Inda 

diction ( I l 
explain(!) 
calendar (I) 
csh(I) 
scripr(J t 
1scid7l 
csh(I) 
umask 1.21 
utimt:(2) 
nice(2) 
sh(l) 
1e11y (8) 
uet(I) 
suy(I > 
tabs()) 
d11e(I) 
stime(2l 
setuidW 
csh(I) 
setbuf<JSJ 
csh<I l 
1etfsen1(J) 
SCIP&rp(2;J 
setuid !2) 
ge1grcn1 (J) 

setjmpOl 
cryp1(J) 
set111rp(2j) 
1e1pwen1 (J l 
se1uid<2l 
sh(I) 
XSIF ()) 
chsh(I) 
csh(I) 
systemOl 
csh(J) 
csh(I) 
csh(l I 
csh(I) 
csh(l) 
cshU > 
csh(I) 
csh(I l 
c:sh(I) 
c:sh( I) 
csh(I) 
shO > 
uptime()) 
lutcomm(ll 
what()) 
shutdown CS> 
sipet()) 
sipet(J) 
lo&in()) 
pause(2) 
1111'1"'1 (2) 
si&nal(2) 
sipe1(JJ 
kill(2i 
killP&(2j) 
si&naH2l 
siasetm 
siasYs<:i> 
siaset<l> 
sipet(J) 
siaser<J> 
si&$y$12;J 
tcm 
sin(JMI 
sinh<JMI 
null(4l 
size()) 
size()) 
sleep()) 
sleep( JI 
spline<IG> 



............. ..-... 

make, 

qaon: quicker 
tlOrt: &cpologica' 

IOrt: 

comm: •led or reject lines common to IWO 
loot: find lines in I 

10elim: climinacc 
mkllr: craac an error memac ftle by musqina C 

whercil: loc:a&c 

expand, uncxpcnd: taP1nd tabs to 
rork: 

WI)'. vfork: 
e11ec: overlay shell with 

alarm: tchctchilc silNI after 
awapon: 

... n. 
.,ell, ..-mn, ..-nout: ftnd 

.,ell, SPellin, 

.,iit: 
rrexp, klcxp, mod(: 

uudan:uucp 
!pr. lprm, lpq, print: line printer 

vpr, vprm, vpq. vprint: raster printer/ploucr 
printf', fprintr, 

exp, log, loll 0, pow. 
klt10, pow, sqn: exponential, logarithm. power, 

rand, 
anf, llcanf, 

popd: pop shell dirCCIOry 
pushd: push shell directory 

bldl44: rud/wri1e dee 
lldio: 

p11: p1 a strin1 from 

nllflt: reset IM teletype bits to 1 sensible 
if: conditional 

r111b: 
bllhsta&: print command hnhina 

ios&ac: repon 1/0 
m11111: repon virtual memory 

1111: proc:as 
a: qatem/proc:as 
stat, r1111: aet 111e 

rw. rerror, dearm, lbcno: ltram 

bah: 
pame: 

lclleck: Ille arau=m 
up: unibua 

aabroulincs. dbminic, feldl, 
mien, index, rindex: ltrina operations. 

rinde•: llrina operations. IUCll, llrncat, 
operations. avcat, IU'OQI, atrcmp, strncmp, 

ldole, llutb: dole or flush a 
fopn, (reopen, fdopcn: open a 

fleek, f'tell. rewind: reposition a 
111ebar, faete. ptw: Pl daarac:ter or word from 

Pll. fpll: pt I 1triJta from a 
pu&daar, fpuac, punr: pul cbar.aer or word on a 

pull. fpuu: put 1 Wini on a 
•lbuf: Illian buft'crina lO I 

unpac: push cbarllclcr bedc into inpul 
Md: 

reot. terror, dearerr, lbcno: 

make. snKore: display chase 11me. 
s.'Ui:Ore: display cbu& pme. • • • • . 
eoelim: elimina~ ..,., f1om nroff input. 
IOl'l. • • • • • • • • • 
IOrt. • •..•••• 
son or merae ftles. • • 
1ort: tori or merp files. 
sorted files. 
1oned list. • ••••• 
..,., rrom nroft' input 
aource. • • • • • • • • • , •••• 
10urce, binary, Ind or manual for PfOIJ'am. 
IOr.m:e: read commandl from ftJe. 
IPICCS. and vice versa. • . • • • • • • • • 
11P9wn new process. • • • • • • • • • • • 
spawn new process in a virtual memory ellicien1 
spcciftcd command. • • • • • • • • • • • • 
IPCCiftcd ·time. • • • • • • • • • • • • • • • 
specify additional device for Plain& and sw1ppin1. 
.,ell, SPellin, SPellout: ftnd spcllina errors. 
SPellin, spcllout: ftnd spelling errors . 
..-mna errors. . • • • • • • • 
SPellout: ftnd spelling errors . 
spline: interpolate smooth curve. 
IPlit a ftJe iato pieces. • • • • • 
ltllit into mancim and exponent. 
split: ltllil I ftle into pieces. 
spool directory clean-up. 
spooler. • ••••••••••• 
spooler. • ••••••••••• 
aprind': formaued output conversion. • 
1qrt: Hponcntial, logarilhm, power, square roo1. 
square root. exp, log. • • • • • 
arand: random number generator. 
sscanf: rorm1t1ed input conversion. 
Nb: symbol table types. 
ltlc:k. "' ............ . 
IUICk. • •• , • , , • , , , , • 
standard 14-4 bad sector information. • 
ltllndard butrered input/ outpu1 peclr.aae. 
Standard input. 
1111. f1t11: ge1 ftlc S&atus. • • • • • • 
1&1te. • • • • • • • • • • • • • • • 
llltement. • •••••••••••• 
IUltic information about lhc ftlc1ystems. 
lllliltics. 
llalistic:s. 
statistics. 
maus. 
status. 
llalUS. •• • ••• 
llltUI inquiries. • • • • • • • • • • • • 
lldio: standard buffered input/output peckqe. 
llicky: executable ftla with persistent tut. 
llime: •t time. 
atop: halt 1 job or proceu. 
llOp lM processor. 
lltOP un&il lipal. 
llorase consillel!ICJ check. • • 
llOf'age module eonuoller/drives. • • • 
aaore, delete, ftntkey, nc•tkey: data buc 
11rcat, llrnC:al, llrcmp, llmemp, suepy, 11rncpy, 
11rcmp, strncmp, llJ'c:py, 11rncpy, ltrlen, index, 
atrcpr, 11rncpr, ltrlen, indH, rindex: ltrina 
llream. 
aueam. 
llream. 
11ram. ptc, ••••• 
11ream. 
llrcam. putc, 
scream. 
1tream. 
aueam. 
ltream edhor. • • • 
aveam ltltus inquiries. 

xlviii 

snake(6) 
snake(6l 
soelim(I) 
qson(J) 
&aon(I) 
sor1(1 l 
sort(ll 
comm<!> 
look (I) 
110Clim(J l 
mkstr(I) 
whcreisill 
c:sh(i) 
upend(!) 
forkl2l 
vf'ork (2vl 
csh(J) 
alarm<21 
1w1ponl8l 
spell<!) 
spell(I) 
spell( I) 
spell II l 
apline!JGI 
apli1()) 
frnp(3) 
split(}) 
uucleanOC) 
lpr(J) 
vpr(J) 
printr<3Sl 
expC3Ml 
exp<lMl 
rand()) 
sc:inrusi 
suib(S) 
csh(I) 
csh(l) 
badl44(8) 
1&dio<JSI 
1e1s(I l 
Stat(2) 
reser!ll 
csh(J) 
rstablS) 
csh(I) 
ios1a1(1 l 
vmsuit(IJ 
ps(J) 
am 
Slat(2) 
ferrorClS> 
11dioC3Sl 
sticky(8) 
llime(2) 
cshO) 
halt(!) 
1111usem 
icheck(8) 
up(4) 
dbm(lx) 
ltrinam 
11nnam 
11rina<l> 
rc1oseC3S> 
ropcnC3SJ 
fseek(JS) 
,eicUSl 
ae11CJSl 
putc(JS) 
puts US> 
1etbuf<3S) 
un1e1c (JS) 
•()) 
ferrorUSJ 



wins from 11 ltl'nrn. 
mini from !m!~daN input. 

SIU~. 
aarncmp, strcpy, ~. ~rlen, mdu, 

11 111Uin1 on 11 st'l'\Mm. • • • 

SJEtnld lltrinp (mm C pe'Oif&fml it.I implemenl !lbired 
011\er biMry. file. 

.Uiftp. imr: eiur~ 
l'l!rinp: find the ..,.;,.,,.~,1~ 

~t. ltn'lellt, l'trcmp, ~p. 1trnqly. 
index, riftdex: stfina strat, 

IW'inl opttiUiom. strelli, Wl'K:ll, mtrcmp, 
liltJQt, W1'lat, man~. mncmp, smpy, 

w-ing <:>ptruions. !!trait, 5trm:at, 1ucmp, 
11tril'lllJi. ii:mr: • • • • • • • • • , • 
11trinp: find the prin~bl~ 
strina.1 from C !M'Olfllms 10 im111ie1me·111 

m 11 or other bimiry. ftk:. 

1111:1 fflloailioll hi!S. 
inde11. :win1 t1per1tion$. 

!!tfll!Cil, Sll'tml;!, :Gtmi:mp, 
11uni:m11. 
~mq:iy, SI.ring operation::;. 
$m."t: wui:1ure fl7iil1r1m pro1nmi1. 
1Jtrm:u,1;11 f'ortriu·a ~omr11·m,; 
fltty, 1ny: com.ml 

'®I 111.trmirdi :'.l!!°!lil:lris. 
111111!y;e(? ~11rfa~e duw.1>.~eristia 11, 

!l'.J: mlntiiul<l': u~r id ll!'m!)Oruiiy. 
fe!Ch, m:l'fe, d\tielfl, firstkt)', MX!itey: di.Ml b.l!!e Sll.bfOl!tines. dbmini!, 

1U: isubstitut~ uter id '~"""''u'"'" 
:ll!Jm lliill:~ IXIUl'I! bllXl:ll 
~1.1m: 1111d 

· du: wmm11iri!e dk!iik I.Wiie. 

li'f!lC:: 
up1h11e: periodally 

!l)'l'lc: 
IUptll!d: su~ll!d 1 $Mli, r111.1m11r111: 

tt:rk!: 

SWll!i:i: 
'lllWl!'°l'll: ifldd I 

IWIPQl'I: lflCdfy addilioml deviu for 
brnksw: 

cue: 11ir:aor in 
defaul1: aitchall i:liuSIC in 

endlw: iermin11e 

!Wlb: 
\lidb: 

-~:mmove 

fel'mf, 
mikf111: !»lllll'Ul:t I 

moueit, l.lmOliflt: moun1 or riemovc till: 
mown, umooftt: mount 111l!d dismount file 

l!ll!Y«Ore: nve 11 oort1 dump 13f !he uf;l'lma1,m~ 
w;en: eom~ liit of um1 who Ill~ on 

Wld'llise: Ii~ Mvt<il JiNllira' 
who: who illl on 

nihluh: recomp!.lte mmmimd l'Mt:>h 
uhlsti: di1a1rd oomm&fld hHil 

mtab: mo1imted file qstem 
mb: 

tbl: 
~bi: lll:i ~miMi 

e~pi.nd, ~VW:llx~nd:exl"'~ 
i:u1s:~~® .11 

~:tr.1. lin .. Cl:!$, 

~mm11u'ize tile l)~i;:hip. 
!llJl'l'llMI)' Ml'l~f@I fM.ilili<H. 

"iww" driver. 

cilllrK1~ri11~ (!of 1 dOC1.1men1. 
~itpend 11 :il:'!ell. itil $Uperior. 
aiiip::nd tlii!:tlJ!icm for 1n 
$1.!~nd e11ec1.itio11 for !n1erv1!. 
:W.>~00: II WI!, f<l\$1.!Mifl(!l its $1.ip.!:fi@r. 

!\Wiit!: §Wif'.I 

RlllP Dfte$. • , ••• , 
sw1p devi~ for imerle~11ed 

$Witch. 
swiM:l'I. 
~itth. 

s~cify 11ddi:ion.111 

l'Wi~dl: multi-way ~mm11nd branch. 
mnoo! ~bll'I typei;. • • • • • 

and rekat.km 
symord~r: rll!'all'!'11<1111te 

11!',m('. llpdlM'f: ll\Ulf>IM'··i'!ilil~!t. 

~= 11pd1,m~ ~ 11.!P!<'f ~'k. 
Qlltlli. • •••••••• 
~l!: inl1irf!Ct ~tllm cslt 

IJ'ltem. 
:wstem. 
IY1£t®lm. 
ii!Y:§tem. 
lll)'lm'i:m. 

~l!H'm. 

i.11ble. 
Ulii!t:. 
~b!e. 
~bl<ll 
tibles 
wbs. 

11y~_Mrr: IJl!l~m (llrror l'Mml\!:$. 
~t!l!m e:ror m~1ei1. 

"' 0) ill 

!!rot!' e:.r 'l.l'l'>if. 

i:klliver thl! ilitst ll'f!ft of I file. 
•n. a~. iili.!'I, atM2: arigonomeuic: 

~tl',(!) 
putsOSl 

U!! 

si.rin1s1 I I 
M$1!:!'1.llmelll 
l!!li!'U) 

sm.ic10l 
io!::1!(2) 

snym 

l) 

dbmihl 
~u(I l 
inim!l l 
11um(ll 
rjt10} 

1w11bOl 
P11bl3l 

an<n 
cs.;h(IJ 
l:$hffl 
rsh< Ii 
stab{ SJ 
idbOl 
!llUip(I) 
111mcrder ! I) 

mkfsm 
mo1.m1(2l 
mourH(il) 
Dver:ore !Ill 
utlersm 
v11dvise C!v) 

l 
~!ls(!) 
~bs(l} 
e:cp1mdm 
~p(I} 
1.1iHI) 
sinOf.10 



sinh. cosh, tanh: hyperboli' runctions. 
dwnpdir: prin1 the nama of~ on a dump tape 

&p. manipulate taoe arthh·e. 
aar: &ape archiver. 

rewind: rewind Lape drh-e. 
tp: D.EC/maa &ai>r formats. 
nu: mqnetic Lipe manipulatin1 P'Olf•m. 

w: 1.ape archiver. 
derolf': remove nroff', troff, tbl and eqn construclS • • 

tbl: format I.ables for nroft' or troli. 
tc: photypeseuer simulator. 
tee: pipe ftttina. • • • . • • • 

It: Pllinator for the Tektronix 4014 • • • • • • 
call: rin1 a telephone. . • • • . • • • • 

l'llCt: reset the leletype bits to a sensible state. 
lllSI: indica&e lul losins or Iden; and &eletypes. • • • • • • • • • 

!leek. tell: move read/write poinaer. 
su: aublbtute user id temporarily. • •••••••••• 

&ermcap: terminal ca119bility data base. 
lock: reserve• terminal. 

atrname, isalt)', ltyslot: find name of• terminal. • ••••••• · 
vbaftaup: vinuall)' "hanaup" !he current control terminal. •••.•••. 

worms: animau:: worms on a display terminal. • • • • • • • • 
termcap: terminal cai-bility data base. • • • • 

11Ctent. taetnum, taetOa1. taeasu, taoto, tputs: terminal independent operation routines. 
tt)'S: terminal initialiution dal.I. 

ny: seneral terminal inaerfece. 
puy: 1ec terminal mode. 
•t: let &erminal modes. 
tty: pt terminal name. 

llt)': set terminal options. 
clear: clear terminal screen. 

ICript: make typescript of aerminal session. 
tabs: let aerminal tabs. • • • 

lt)'lype: dall base or scrminal types b)' pon. 
terminals: conventional names. 

wait: wait for process to terminate. • • • • • • • • • 
waitl: wail for procas to terminate. • • • • • • • • • • • • • • 

kill: 1ermina1e a process with extreme prejudice. 
endif: terminate condilional. 

end: aerminate loop. 
exit: terminate process. 

endlw: aerminate switch. • •••• 
test: condition command. 

quiz: test your knowledle. 
sticky: executable ftles with persistent text. • • • • • 

ed: &ext editor. 
ex. edit: text editor. 

fmt: limple text formatter. • • • • •• 
aol', nroll': text fonnauina and typesetlin&. • • • • • • 

terminal independen1 operation roulines. taetenl, taetnum, taetflaa, taelSU', 11oto, &puts: 
independent operation routines. tptent, tptnum, taetflaa, taetstr, taoto, tputs: terminal 

independent operation roulines. flelent, taetnum, tgetflaa, taetstr, 11010, tputs: terminal 
operalion routines. lptent, taetnum, tptfla1, 11eastr, taoto, tputs: terminal independent 

routines. taetent, tptnum, lptflq, 11et1tr. taoto, tputs: terminal independent operation 
cc:at: comprea and uncompress Illa. and cat them. c:omi-ct, uncom.-ci. 

cliction,explain: print wordy sentences; thesaurus for diction. 
cliction,cxplain: print wordy sentences; theaurus for diction. 

w: wbo is on and what they are doinl. 
netcp: remote copy of ftla throqll the net. 

Mtlpr: use a remote lineprinr.er throqh the net. 
alarm: shedule lianal after specifted lime. 

at: execute commands a& a liter lime. 
llaucelown: c:lote down the l)'ltCm at a &iven lime. 

llhne: let time. 
lime, rume: pt date and lime. 

lime: lime a command. 
lime: time command. • • • • • 

lime, rume: pt dale and lime. 
proftl: execution time proftle. • • • • • • • • 

lime: time a command. 
time: time command. • ••• 

amaime, a.aime, limczone: convert date and lime to ASCII. clime, locallime, 
limes: pt proceu limes. • • • • • • • 

utime: at ftle limes. • •••••• 
ti111es: P! pr~ times. 

1 

sinhdMi 
dumpdir<! •. 
1p(I) 
11r (I) 
rcwind(I) 
tp(5) 
m1(1) 
tar(!) 
deroff(IJ 
tblCI) 
tc(l) 
1ee(l) 
tk(J) 
callOCl 
resetCll 
last(!) 
lseck(2) 
suO) 
termcap(S) 
lock (I) 
ttyname(3) 
vhan1up(2v) 
worms(6l 
termcap(S) 
1ermcap(J) 
ttys(.S) 
uy(4) 
1euy(8) 
tse1(1) 
uy(I) 
suyO) 
clear(I) 
scrip1(1) 
libs(!) 
ttytype!Sl 
term(7) 
wait(2) 
wait3(2j) 
kill(J) 
cshO > 
csh(I) 
exit(2) 
csh(I) 
ICst(l) 
quiz(6) 
sticky(8) 
ed(l) 
ex(}) 
rm1(1) 
troft'(l) 
termcap()) 
termcap(J) 
termcap(J) 
termcap CJ) 
termcap(J) 
comi-ct(I) 
diction()) 
explain(l) 
w(l) 
netcp(l) 
nctlpr(I) 
alarm(2) 
11(1) 
shutdown(8) 
stimc(2) 
time(2) 
time(l) 
c:sh(J) 
timeC2) 
prollH2> 
time(!) 
csh(l) 
ctime(J) 
umnC21 
utime(2) 
limes(2) 



HPort. loain. newarp. rad, radonly, set, shift, limes, trap, urnask, wait: command lan1uaac. /exit, sh(!) 
c:timc, localtimc. amtime, uctime. timezone: convert date 1nd time to ASCII. c:ume<J) 

lit: pqin1tor for the Tektronix 4014. . • • • • . . tkO) 
tm: TM-11/TE-10 m11tape interface. • • • • • . • • . tm(4l 

ht: TM-03/TE·l6,TU·4S,TU·77 MASSBUS ma111pe interface. h1(4l 
tm: TM· l l/TE-10 rna1tape interface. tm(4) 

Popen, llCk>se: initiate 1/0 to/from 1 process. • • • • . • • • . . popen ( 3S) 
tson: topolo1ic:al son. . • . . • . • • . . . tson ()) 

touch: update dale last modified ora file. touc:h(I) 
tp: DEC/maa tape formats. • • • • • • tp(5) 
tp: manipulate tape archive. • • • • • • • • tp( I) 

tptant, tptnum. tcet.Oaa. tptstr, taoto, tputs: terminal independent operation routines. termcap(]) 
tr: translate characters. tr (I) 

pcrace: process trace. • • • • • • ptrace ( 2) 
uuencode.uudec:odc: encode/decode a binary file for tranmission via mail. uuencooe(JC) 

aoto: command transfer. csh( I) 
tr: translate characters. • • • • • • . • • • • trl I) 

macros. trman: translate version 6 manual macros 10 version 7 trman (I J 
pi: Pucal interpreter code translator. • • • • • • • • • • • • • • • . • • • pi ( l J 

losin. ncwarp, read. readonly, set, shift. limes. trap, umask. wait: command lan11.111e. /exit, exPon. sh()) 
trek: trekkie pme. • . • • • • • • . • • • • • • trek (6) 

trek: trekkic pme. . . • • • • • • • . • • . • • • • trek(6l 
sin, cos. tan, asin, acos. atan, atan2: tri1onometric functions. • • • . • . • • • • • • sin OM J 

7 macros. trman: translate version 6 manual macros to version trman (I) 
tbl: format tables for nroff or uoft'. • • • • • • • • • • . . • . • • • • 1bHI l 

uoff, nroff: text formattin1 and typesetliftl. • troff( I ) 
deroft": remove nroff, troff', tbl and eqn constructs. • • • • • • • deroft'(l) 

vtroff: troff to a raster plotter. • • • • • • . • • • vtrolf(I l 
neuroff: troff to the phototypesetter over the network. neuroft'( I ) 

true, false: provide truth values. true (I) 
true, false: provide truth values. • . • • • • • • true Cl) 

chase: Try to escape to killer robots. chase(6l 
ts: TS·ll maatape interface. tsl4) 

ts: TS-11 rna111pe interface. ts(4) 
tlel: set terminal modes. llCt (I ) 
tsort: 1opolo1ical sort. tson (I) 

newtty: summary or tbe "new.. tty driver. • • • • • • • • newtty(4) 
tty: aeneral terminal interface. uy(4) 
uy: 1e1 terminal name. uy(l) 

areek: 1raphics for extended TTY-37 rype·boll. • • • • • • • • • • . • 1reekm 
ttyname. isatty, ttyslot: find name of a terminal. uyname13) 
uys: terminal initialization data. • • • . • nys!Sl 

llJnlme, ilany, nyslot: find name of 1 terminal. • • • • • nyname<Jl . 
ttytype: data base of terminal types by port. 11y1ype(Sl 

Ille: determine ftle type. ftle(I l 
peek: arapb.ics for extended TTY-37 type-box. areek(7J 

scab: symbol table types. • stablSl 
types: primitive system data types. • types(S) 

ttytypc: data base of terminal types by port. • ttytype(S) 
types: primitive system data types. tnies<Sl 

mipt: make typescript of terminal session. ICl'ipt (I) 
man: macros to typeset manual. man(7) 

eqn, neqn, checkeq: typeset mathematics. eqn ( 1 ) 
uotr, nroff: text formattin& and typesettina. troff'( I) 

ptpw: pt name from uid. • • • • • • • ptpw(J) 
ul: do underlinina. • • • • • • • • • • uHl) 
umask: chanac or display file creation mask. cshO) 
umuk: set ftle creation mode mask. umask <2l 

DCWlfP, read, readonly, set, lhil't, times, trip, umask, wait: command tanauaae. /cxPoft, losin. sh(I) 
mount, umount: mount and dismount ftle sntem. mount(li 
mount, umount: mount or remove ftle system. • • • • mountl2l 

unaliu: remove aliases. • • • • • • • • • • • • • cshO) 
cat them. compact, uncompact, ccat: compress and uncompress Illes, and compact m 

compact, uncom111ct. ccat: compress and uncompress ftJcs, and cat them. • • • • • • • compact ID 
ul: do underlinina. • • • • • • • • • • • • • • • • uHI) 

expand, unexpand: expand tabs to spaces, and vice versa. expandOi 
un1etc: push r,haracter back into input stream. ur.1e1cllSI 
unhash: discard command hash table. csh ( I > 

up: unibus stora1e module controller/drives. upl4) 
uniq: report repeated lines in a Ille. uniq(I) 

mktemp: make i unique file name. mktemp(.)i 
units: conversion prOlfam. unitsO) 

ai: call UNIX. • • • • • • • • • cuOC> 
learn: computer aided instruction about UNIX. • • • • • • • • • learn(l) 

rebot>t: UNIX boots1rappina procedures. reboot Ill 
:lux: unix :o 1.1nix commano execufon. uux(JC) 
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uucp, 11ulos: un1x 10 
vfoalillfo: illll*t lftd prif!t out information about 

mt: 
analyze. Virtual 

uux: 
uucp, uutoa: 

rm, rmdir: remove 

upcime: llaow hoW Iona system hu been 

~h: 

sync: 
l)'nc: 

update: periodically 

du: summarize disk 
netlpr: 

what: show what versions or o~,iect modules were 
chin: c:hanp run name of 

lo&in: lolin new 
write: write 10 another 

atuid, Mllid: set 
ptuid, Pllid. pteuid. plqid; pt 

environ: 
wbolmi: pnat ell'ec:tive current 

su: IUblUtute 
ftnaer: 
wtmp: 

1dchtter: procedure for addina new 
mail: •nd or receive mail amona 

wall: write to all 
lat: indicate last loains of 

• lllCrt: compact list or 
'ltimes: pt information about raource 

uuclcan: 

uuencode: formal or an encoded 

tranmiaion via mail. 
uucp, 

abs: inteaer absolute 
fabs, floor, ccil: •bsolute 

ptenv: 
•t:cbanae 

lnte, rai.: provide truth 

Mt: c:banp value or shell 
vanrp: 

ICICnv: set 
e: arithmetic on lbell 

umet: dilr:ard shell 
uuetenv: remove environment 

cons: 
aaen:proaram 

lint: • C proaram 
expand, unexpand: expand cabs to lfllCCS. and vice 

vfoat: font formats for the lcftlon-Varian or 
yp: 

tnllln: trlftllate 
trman: translate venioa 6 manual lllKl'OS to 

banpnan: Computer 
lie. what: show what 

unix copy ...•......• 
unia fon11. • .•.• 
UNIX ma1t1pe interface. 
UNIX postmortem crash 'nai;,zer. 
unix to 11ni11: command uec.uion. 
unix to unia copy . • . • . • • • 
unlimit: remove resource limitiations. 
(unlink) ftles. • • • • • • • • • . 
unlink. remove directory entry. 
ua11t: dilCard shell variables. 
umet.env: remove environment variables. 
up. • ••••••••••••••••• 
up: unibus storap module conuoller/drives. 
update date lul modified of a ftle. 
update: periodicallY update the super block. 
update super·bloc:k. • • • • • • • • • • 
updatt the super block. • ••••.••. 
update the super block. • • • . • • . . • 
uptime: show how Iona l)'Slem has been up. 
usaae. • •.•••.••..•..• 
use a remote linepnnter throuah the net. 
used to construct a ftle. 
UICI'. 
user. 
Ulef. • ••••••• 
user and aroup ID. • • 
U1Cr and aroup identity. 
uar env1ronment. 
UICI' id. • •••••• 
user id t.emPorarilY. • • . • • 
user information lookup proaram. 
user losin history. 
users. • ••••• 
users. • ••••. 
users. • ••••• 
lllCfS and teletypes. • • • • • • • • • • • • • 
users: comPKt list of users who are on the l)'Slem. 
users who are on the sYstem. 
utilization. • • • , • • • • • • • • 
utime: set ftle times. • . • • • • . • 
utmp, wtmp: losin records. • • • • • 
uuclcan: uucp spool directory clcan·up. 
uucp spool directory dan·up. 
uucp, uufoa: unix to unix copy. • •. 
uudilf: directory comparison belween machines. 
uuenc:ode ftle. • • • • • • • • • • • • • • • 
uuena>de: format of an encoded uuencode ftle. • 
uuena>de,uudecode: encode/decode a binary ftlc for 
uulos: unix to unix copy. • • • • • • 
uutend: •nd a file to a remoce host. 
uux: unix to uni11 command eucution. 
va: Benson-Varian interface. 
vadvise: pve advice to pqina system. 
vaJloc: •lianecl memory allocator. 
'llluc. . . . . . . . . . . . 
value, Door. c:eilin1 functions. 
value for environment name. 
value: or shell variable. 
values. •••••••••• 
vararp: variable araument list. 
variable. • •••••• 
variable araument Iii&. 
variable in environment. 
variables. • •••••• 
Y11riables- • • • • • • 
variables. • •••••• 
VAX·ll console interface. 
verllauion. 
veriler. • •••. 
versa. • ••••. 
Vena&ec:. • •••• 
Versatec interface. • • • • • • • • • • • 
version 6 manual macros 10 version 7 mecros. 
version 7 macros. • • • • • • • • • • • • 
version or the pme banaman. • • • • • • • • • 
versions or Object mndules were used to c:onsaruct a 
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11ucpllC) 
vfon1info (I) 
m1(4) 
analyze(8) 
uuxllC) 
uucp(!Cl 
csh(l) 
rm()) 

unlink<2l 
cshO I 
csh(I) 
uptime ill 
up(4) 
touch(ll 
update(8) 
sync(2) 
l)'nd81 
updatef8) 
uptime(!) 
du(!) 
netlpr(I) 
what(!) 
chfn(l) 
csh(I} 
write(!) 
lelllid(2) 
ptuid(2) 
environm 
whoami(I) 
su(I) 
tinier< ll 
wtmp(SJ 
adduser(8) 
binmail(l) 
wall(!) 
last (I> 
users(!) 
users(!) 
vtimes(2vl 
utimem 
utmp(S) 
11uclean (IC> 
uuclean(ICI 
uucp( JC) 
uudift'(ICl 
uuencode<S> 
uuenc:ode(SJ 
uuencodeCICJ 
uucp( IC) 
uu1endOC) 
uua(lC) 
va(4) 
vadvise (2v) 
valloc(J) 
abs(J) 
lloor<JM) 
ptenv(J) 
csh(I) 
true(l) 
vararp(3) 
csh(l) 
vararp(J) 
csb(l) 
csh(l) 
Qh(l) 
cshO > 
cons(41 
usert(Ja) 
lint(I) 
expand(!) 
vf'ont(.5) 
vp(4) 
crman(I) 
tnnanm 
hanaman(6) 
wbatO) 



Vernice. 
1.mi11 ronis. 

efl'k:ient way. 

terminal. 
vipw: edit li'le j)IWWOfd ftle will'! 

on ex. 
flnoodel~ lil bi!Mry l'lle ror lnmmission 

el!lgiand, unex1:11nd: exprmd mbll to !l~ces. am! 
more, i-111: file ~nm! filter for m 

vforit: 5P1w11 new pr~ in a 
Ym~t: 

w~: read 
vlwlsup: 

vwrlte: write · 
vi: ~een orit:l'l!ed 

i111form&11ion. 
vpr, vprm, 

spooler. 
•, vp;m, vpq, 

vpr, 

rud, r~.adol'lly, set. shin, times. trap, um11sk. 
'!lillit: 
Wflit'. 

WlllitJ; 

•wn 00111 !M'Ol.:eU in 1 virtual memory efficient 

what: show what versions of object moou!es 
whatis: ~ribe 

~:!Ce 

Cl'Hh: 
~d to consm.1c1 a file. 

w: who is on and 
COMlrnct I ftle. Whal: show 

brak: exi1 
wiers: oomp.11Ct li!ll or users 

from: 
w: 

wh1l: 
l:Mff: be ood&d if m&ii uriwe$ 11nd 

vfom: fonl fom111t.i1 for at~ ElenK111·Y.uua11 or 
vfontinfo: ins~! llll"ld pril'll 01;1 inforrmuu:in &bout 
vfork: vim.11111 memory 
Vll"ind: nice !istifl!J or 
vh11n5up: vimu11ly 
vi. • ••••.•.•••......•••. 
vi: 11:reen orierned (vislui!iD disp!a~ edilor hued 
vii m1it u11en..~e.uudecooe: 

vlimi1: muirnum $lfStem rezoo1.m:e 
vmi111t1: repQr! 11ir11.111! m~m·ory $Ul!i.!ititS. 
volume. . • . . • . . • . . • • . • 
vi:i: interface. . . • • • • . . 
vp11(·: prim r1s1er piirm:rlrolo!er &i.xcumi1111 
v;:iq, vprir;J: r11t1i!lir primeOploUl!;r 

vwrit@: wri1e 10 file. 
w: who is 011 uid whiu 1hey lllfe dcini. 
Wlli!: llW#lil Of 

wail: 
wail for ?!'~'lies w ""'"'";1 ..... 
Wiit for. prm:eu m 1ermim11e. 
wail for 10 1~rmim11e. 
w~:1: for b.lli:i:ground pnx:esses to ttimple!e. 
Wi!i!: w1i1 for proeess 10 111rmi1111ie. 
w11it.'l: w3i1 for to terminate. 
will: write !O 
w!!y. vl'orlt: • . • . . • • 
we: word 1:011n1. • •••• 

were used to 1;i:m:11m.1c1 a file. 
what 1 tomm1n1d ~-
what a file hu in it. 
wh31 hl!lp~nf> wl'len the syS!em crimes. 
wh111: !Zl'low wluu versions of ob.~t mochlie!ll were 
whllt tl'.ey are • • • • • • • • • . • 
w!u11 versionll oi 
wh1Ui!i: del!(ribe 
when the 
when 

1!100 or manNI for 
;~,.i ... i;~~ alia!ie.$ 111d 

lll"i'!ile, : , • , continue, ~d. ~v1L 
while: re~.111 comm1mds oondilior11.i!y. 
whlle/for~ci'I loop. 
who llifl! 011 !i'le • • • • • 
whoillmym1il •• , •. 
who is on IU'ld wha! they are doin1. 
who is ~ al'ie ~miu:m. 
who ii ii from. • • • ••••• 
wi'io: who is 01'! !he 
wl'loami: pi'int 
wid~h outpul dev~. 
word CGi.il'll. 
wi:m:i from titrex;rr;. 
wrm:l on" ••• 

:M:rm:m::ell: 11'1e:1J111n•li for dk.'tion. 
se111ence3; tl'!eu1.1rus for diction. 

:llr~tory. 
working directory. 
workin!'I dir~loi)· nl!!m~. 
\%'Orm pme, •• , .• 
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crashl!!i 
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worms on a dilplay wmiraal. 
write on I ftle. • , •• 
write co all 11111'1. 
write to lftOlhct u.r. 
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write: write on I ftle. • • 
write: write to IDOlbcr mer. 
wril.ina. • • • • •••••• 
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NAME 
Intro - introduction to commands 

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

( 1 > Commands of 1eneral utility. 

(IC) Commands for communication with other systems. 

(IQ) Commands used primarily for araphics and computer-aided desian. 

N.B.: Commands related to system maintenance, which appeared in section 1. distinguished by 
OM>. in previous versions of the manual have been moved to section 8. 11 they are of little 
interest to most users. 

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

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

HOM' to ,,, SJart«l, in the Introduction. 

DIAGNOSTICS 
Upon termination each command returns two bytes of status. one supplied by the system 1ivin1 
the cause for termination. and (in the case of •normal' termination) one supplied by the pro
aram. see wait and exit(2). The former byte is 0 for normal termination. the laner is cus· 
tomarily 0 for successful execution. nonzero to indicale trQubles such as erroneous parameters. 
bad or inaccessible data. or other inability to cope with the task at hand. It is called variously 
'exit code'. 'exit status• or 'return code', and is described only where special conventions arc 
involved. 

4~h l\trlceley Distribution 1-1 
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NAME 
adb - debugger 

SYNOPSIS 
adb ( - w l [ objfil [ corfil } ] 

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

Obj/ii is norm111ly an executable program file, preferably containing a symbol table; if not then 
the symbolic feature5 of adb cannot be used although the file can still be examined. The 
default for objfil is a.out. Corjil is assumed to be a core image file produced after executing 
obj/i~ the default for corfilis core. • _ 

Requests to adb are read from the standard input and responses are to the standard output. lf 
tbe -w flag is present then both objfil and corfil are created if necessary and opened for reading 
and writin& so that files can be modified usin& adb. Adb ianores QUIT; INTERRUPT causes 
return to the next odb command. 

Jn aenerai requests to adb are of the form 

( address) (, count J ( 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 l. Address 
and count arc expressions. 

The interpretation of an address depends on the context it is used in. If a subprocess is being 
debuged then addresses are interpreted in the usual way in the address space of the subpro· 
cess. If the operatin& system is being debugged either post-mortem or usina the special f 
l•Y/kmem to interactive examine and/or modify memory the maps are set to map the k 

· virtual addresses which start at Ox80000000. For further details of address mapping .... e 
ADDRESSES. 

EXPRESSIONS 

+ 

• 

tnieger 

The value of dot. 

The value of dot incremented by the current increment. 

The value of dotdecremented 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 hexadecimal radix. Thus Oo20 - Ot16 - OxlO - sixteen. If no 
prefix appears, then the default radix is used; see the Sd command. The default radix is 
initially hexadecimal. The hexadecimal digits are 01234S6789abcdef ABCDEF with the 
obvious values. Note that a hexadecimal number whose most sianificant diait would 
otherwise be an alphabetic character must have a Ox for OX) prefix for a leading zero if 
the def a ult radix is hexadecimal). 

inte,tr .fraction 
A 32 bit ftoating point number. 

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

< name 
The value of name, which is e'ither a variable name or a register name. Adb maintains a 
number of variables (see VARIABLES) named by single letters or di&its. If nomt is a 
resister name then the value of the register is obtained from the system header 

4th Berkeley Distribution 4/1/81 
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corjil The resister names arc those printed by the Sr command. 

symbol A symbo/is a sequence of upper or lower case letters, underscores or digits, not sLlrting 
with a diait. The value of the symbol is liken from the symbol &able in obj/ii. An ini
tial _ or - will be prepended to symbol if needed. 

_symbol 
In C, the 'true name' of an external symbol beains with_. It may be necessary to utter 
this name to disinauish it from internal or hidden variables of a proaram. 

routine.Mme . 
Tbe 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 activate1 (' 
stack frame correspondina to routine. <This form is -currently broken on the VAX; lor.a! 
variables can be examined only with JdbO).) 

(up) The value of the expression exp. 

Monadic opentors 

•l!XJJ The contents of the location addressed by a-pin corfiL 

@exp The contents of the location addressed by exp in objfiL 

- exp lnteaer neption. 

- up Bitwise complement. 

#up Loaical neption. 

D7adlc operators are left associative and are less binding than monadic operators. 

e J + el Integer addition. 

el- el Integer subtraction. 

el.el Jnteaer multiplication. 

e/Oloe1 lnteaer division. 

ellt.e1 Bitwise cortjunction. 

e.Jl el Bitwise disjunction. 

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

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

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

I/ Locations startina at address in corjil are printed according to the format f and doc is 
incremented as for • ?'. 

- I The value of at!thss itself is printed in the styles indicated by the format /. (for I for· 
mat '?' is printed for the partS of the instruction that reference subsequent words.) 

A format consists of one or more characters that specify a style of printina. Each format charac
ter may be preceded by a decbrdll integer that is a repeat count for the format character. While 
stepping throu1h a format dot is incremented by the amount given for each format letter. If no 
format is given the.a the last format is used. The format letters evaitable are as follows. 

o 2 ·Print 2 b)·tes in octal. All octal numbers output by adbare preceded by 0. 
0 4 Print 4 bytes in octal. 
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(1) 

newline 

q 2 
Q4 
41 2 
D4 
J: 2 
X4 
II 2 
U4 
r 4 
., 8 
1' 1 
c: 
c l 

a 0 

in hexadecimal. 
decimal number. 

the ~ddres:»ed chiuacter the sumdard escape convention where i:or. 

tcx:al or 
l()l(;ai or 

as and the delete character is printed as·?. 
"''111ir .. .:<:"•n cha.racters until a zero character is reached. 

the C n is rhe 

n is the number of bytes the insm.1c-
causes variables l and l to be se1 to the parts 

are checked to ensure 

- local or 

the addressed value in 
as a 

form 
' 4 

t 0 When 
pie, 

tabs to the next apprnpriate tab stop. For exam-
5.s;ooc:e tab 

f 0 
n 0 

a spaci::. 
Ill 

the enclosed 
is decremented 

+ is incremented 
Doris decrememed 

Repeat the cm1un;u1d 111 count 1. 

is printed. 

I? IJ i value mask 
Words starting 1u dot are with wwsk and compared with value until a match is 
found. If L is then the is for 4 bytes at a time instead 2. If no match is 
found then dot is 1.mchanged~ otherwise dot is set to the matched location. If mask is 
omitted then ·-1 is 

t'l'/Jw w.;rlue ••• 
Write the 2~byte 110lue into the addressed location. Ir the command is W, write 4 
Odd addresses are not allowed when writing m the subprocess address space. 

(!/]m bl el fl(?/1 
New values ( .fl) are recorded. If less than three expressions are iJiven then 
the remaining map parameters are left unchanged. If the '?' or • r is followed '.: 
then the second segment (b], ~1.flJ of the mapping is chansed. If the jir 
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terminated by•?• or'/' then the file (objfilor corfilrespectively) is used for subsequent 
requests. (So that. for example, '/m?' will cause '/' to refer to oQJ!il.} 

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

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

$modifier 
Miscellaneous commands. The available modifiers are: 

</ Read commands from· the file /. If this command is executed in a file, further 
commands in the fl.le are not seen. If /is omitted, the current input stream is 
terminated. If a count is given, and is zero, the command will be ilf!ored. The 
value of the count wm be placed in variable 9 before the first command in /i'!. 
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 numbe• 
of < < flies thatcan be open at once. 

> f Append output to the file/, which is created if it does not exist. If /is omiued_ 
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 modf/ier 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 u the address of the 

current frame (instead of r5). If C is used then the names and 06 bit) values 
of all automatic and static variables are printed for each active function. If 
count is given then only the first count frames are printed. 
Set the default radix to address and report the new value. Note that address :~ 
interpreted in the (old) current radix. Thus "lOSd" never changes the defaul• 
radix. To make decimal the default radix, use "OtlOSd". 

e The names and values of external variables are printed. 
w Set the page width for output to address (default 80). 
1 Set the limit for symbol matches to addren (default 
o All integers input are regarded as octal 
ct Reset inteaer input as described in EXPRESSIONS. 
111 from adb. 
v all non zero variables in octel 
m Print the address map. 

:modifier 
Mimase 1 subprocess. A vai!able modifiers are: 

flic Set breakpoint at address. The bre.akpoint is executed mum-1 times 
e&tl!ir.11 a Each time the breakpoint is encountered the command i:: is exe· 
cuted. J.f i:s omitted or sets dot to zero then the 
aauses 1 stop. 

Ill Delete breakpoint at address. 

r Run obj/ii u a subproress. If is given explicitly then the program is 
entered at point; otherwise pro1r11m is entered at enn:· 
point. couRt specifies how many brerucpoi.nts are to be ignored before stopping 
Afluments to the subproc:es.t; may supplied on the same !ine u the com
mar.d.. An a•~ument swtin1 with < or > a.uJses the stan~rd input or output 
to be establish~<.! for the command. AU signals are turned on on entry to thf 

411181 
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subprocess. 

u subprocess is continued with signal s c s. see signal(2). If address is gi\'rn 
then the subprocess is continued at this address. If no signal 1s specified th :n 
the signal that caused the subprocess to stop is sent. Breakpoint skipping is fric 
same as for r. 

u As for c except that the subprocess is single stepped coum times. If there is no 
current subprocess then obj/ii is run as a subprocess as for r. .in this case r. J 

signal can be sent~ the remainder of the line is treated as arguments to the s1.h· 
process. 

k The current subprocess, if any, is terminated. 

VAlUABLIS 
A.db provides a number of variables. Named variables are set initially by aJb but are nm usul 
subsequently. Numbered variables are reserved for communication as follows. 

0 The list value printed. 
1 The last off set part of an instruction source. 
2 The previous value of variable I. 
9 The count on the last S< or S< < command. 

On entry the followin& are set from the system header in the cot:/il 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 Tbe 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 (bl. el. P> and the 
file address corresponding to a written address is calculated as follows. 

bl< address< e J - > file address- address+ fl - bl. otherwise, 

b1< address< el-> 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 sesments for a file may overlap. If a ? or I is followed by an • then only 
the second triple is used. 

The initial setting of both mappings is suitable for normal a.out and core files. If either file is 
not of the kind 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. 

So that adb may be used on larae fiJes all appropriate values are kept as signed 32 bit integim;. 

a.out 
core 

SEE ALSO 
sdb(J), ptrace{2), a.out(S), core(S) 

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

BUGS 
Local variable addresses ud names are recorded in the a.out fUe in a formal known only to 
Jdb(l). 

Use of# for the unary Josjcal neption operator is peculiar. 
There doesn't seem to be any way to clear au breakpoints. 

&rkeiey Distribution 4/l/81 1-7 



1pl - an apl interpreter 

S'!f~OPSIS 

DESCRIPTION 

UNIX Programmer's Manual APL (l) 

Apl is an APL interpreter. AU of the operators are exactly as in apl\360. Overstrikes are often 
required, and they work (use ctri-h}. 

Function definition is not what you would expect. Functions are loaded from files. The first 
o( the file is the function header, u you would expect it but with no del. The rest of the 

file is the lines of the function. Lines are numbered. but there are no square brackets with line 
numbers. if you say )READ FILE it wm load the function in that file. If you s.1y )EX FILE it 
will you in the editor to change that file. Upon exit, it wm read the ftle in as though by 
)READ. 

Ali of the usual operators a.re available, inc:luding domino. Also available are monadic encode 
and epsilon. 

following apt system commands are available. 

)ASCH 
ct·umges terminal to ac:cep1 and print ASCH characters and operators~ this is the default 
ff you are stuck in A.PL mode on an ASCII terminal, .... is ·r and lowercase letters map 
to uppercase. 

)APL 
chan1es terminal to accept and print APL characters. Erase is set to 0 and km is set to 
a. 

)DIGITS n 
sets the number of digits displayed ton, from 1 to 19. 

>FUZZ n 
sets the fuzz to n. 

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

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

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

)SAVE n 
s.1ves all variables and functions (workspace) in file named n. Workspaces are sensitive 
to ctu1n1es in apl. 

)LOAD n 
sets the workspace in file n {which must have been )SA VE'dJ 

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

)CLEAR 
clears rhe workspace. 

)DROP n 
deletes file n m your directory. which need not be s.1ved from api. 

)CONTINUE 

1-8 
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nL£S 

exits and saves workspace in ftJe continu~ which is loaded next time you run apl. 

)Off 
uitl apt. 

)READ D 
ftllds in 1 function from fUe n. The ftnt line is the header, with no del's. The full 
APL360 header is accepted. All other lines in the fUe are lines in the function. Lines 
are implicitly numbered, and transfers are u USUIJ. There are no labels. 

)EDIT n 
runs the editor ld(l) on fUe n, and then )READ's the ftle when you leave the editor. 

)EXn 
runs the editor a(l) on fUe n. and then )READ's the ftJe when you leave the editor. 

)VI n 
runs the editor w(l) on fUe n. and then )READ's the fUe when you leave the editor. 

)LIB 
lists out Ill or the files in the current directory. 

)FNS 
lists out 111 cumnt functions. 

)VARS 
lilts out 111 current variables. 

)DEBUG 
tou)es 1 debuuina switch, which can produce vut amounts. of hopelessly cryptic out· 
put. 

apl_ ws - temporary workspace fUe 
continue - continue workspace 

A1JTHORS 
Ken Thompson, Ross Harvey, Douala Lanam 

ltJGS 
This proaram hu not been extensively used or tested. 

3rd Berkeley Distribution 10/19179 
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NAME 
apropos p locate commands by keyworc lookup 

SYNOPSIS 
apropos keyword ~ •• 

DESCRIPTION 
a;c~QQI shows which manual sections contain instances of any 
of the given keywords in their title. Each word is con· 
sidered separately and case of letters is i;nored. Worcs 
which ar• part of other words are ccnsiderea thus lookirg 
for compile will hit all instances cf ~compiler' also. Try 

apropos password 

and 

apropos editor 

If the line starts 'name(section) ••• • you can do ·~an sec
tion name' to get the documentation for it. Try 'a~ropos 
format' and then 'man 3s printf' to get the manu!l on the 
subroutine GC~011• 

a;c~;g1 is actually just the -k option to t~e 110<2> co~
mand. 

FILES 
/usr/lib/11hatis 

SEE ALSO 

data base 

~a~C1)1 whatis(1), catmen<S> 

AUTHCR 
William Joy 
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NAME 
ar - archive and library maintainer 

SYNOPSIS 
ar key ( posname ) aftle name ... 

DESCalPTION 

nus 

Ar maintains aroups of ftles combined into a sinate archive ftle. · its main use is to create and 
update library flies u used by the loader. It can be used. thouah. for any similar purpose. 

K'Y is one charact.er from the set *'tt)tlu. optionally concatenated with one or more of 
..tllcL A.file is the archive ftle. The nama are constituent flies in the archive file. The mean
iftll of the lcq characters are: 

d Delete the named flies from the archive ftle. 

r Reptac:e the named tiles in the archive ftle. If the optional character a is used with r. 
then only those ftles with modified elates later than the archive files are replaced. If an 
optional positionina character from the set abi is usec:L then the fJOSIUlme argument 
must be present and specifies that new ftles are to be placed after (a) or before (b or l) 
JIO$lllllM. Otherwise new files are placed at the end. 

q Quickly append the named files to the end or the archive ftle. 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 larp 
archive piece-by-piece. 

t Print a table of contents of the archive ftle. If no names are liven. all ftJes in the ar
chive are tabled. If names are aiven. only those flies are tabled. 

p Print the named ftles in the archive. 

m Move the named flies to the end of the archive. If a positionina character is present. 
then the pasname araument must be present and. u in r, speciftes where the files are to 
be moved. 

x Extract the named ftles. If no names are liven, all tiles in the archive are extracted. In 
neither case does x alter the archive ftle. 

Y Verbose. Under the verbose option. ar lives a file-by-ftle description of the makina of 
a new archive flle from the old archive and the constituent ftJes. When used with t, it 
lives a Iona listina of all information about the flies. When used with p. it precedes 
each ftle with a name. 

c Create. Normally ar will create Q/lle when it needs to. The create option suppresses 
the normal messaae that is produced when fl/I# is created. 

Local. Normally ar plllCeS its temporary ftles in the directory /tmp. This option causes 
them to be placed in the local directory. 

/tmp/v" temPQl'l.ries 

SI! AIJ50 
Id( 1), ar(S), lorder( l) 

BUGS 
If the same ftle is mentioned twice in an ara,ument list, it may be put in the archive twice. 

1-lOA 
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NAME 
u - membler 

SYNOPSIS 
u [ .... l [ -• objfile l file .•• 

DUCBJPTION 
.ts .u.tembiu a.;nca~rwion of the mmed. files. If the optionl! firm argument .... is UHd. a.U 
u~ed ~bob in iM ~mbly ue treated u aiobal. 
The out'pUt of the U11tembiy is 1.-t oa me tile obJJi,lll: if U:w is omitted, a.oat ii used. It is exe
cut1.bie if no UTOn occurred duriq thG usembb'. md if lhGre wen no umaolved emmai 
ref ere~ 

/Ubl al ,... l of the llS!ll'HDbler 
/tmp/um[l-3 J? tampon.ey 
a.cut objed: 

Sii: ALSO 
idU). mnU). adb(l), a..out(S) 
UNIX Aaemblm MamNJJ by D. M. Rirdrie 

DIAGNOSTICS 

BUGS 

When an ~at be rad. its name followed by a question mark i! typed and assembly 
~ Whe:n synw:tic or semudc errors occur. 1 smg!e-chancter diagnostic is typed out 
together with the line number and tbe file mmc in which it occurred. Errors in pus 1 cause 
~llarion of ~ 2. The poaibie w:ron are: 

) Panmth~ m'Or 
l Parenth~ error 
< .. 

a 
b 
e 
f 
I 
i 
m 
0 

p 
r 
u 
ll: 

Smq not tmminatea properly 
Indirection Wl4lld iileplly 
lllepi mpmimt to •. • 
Error in~ 
Bnwcb is odd arr too remote 
Enor m 111~on 
&tor m lOCI! er or 'b') type symbol 
G~ (unknown) chmlder 

fti., imide m if 
Multipiy defb11ed symbo! a label 

qwmtity 1SHmbled it odd ~ 
•. • dift"oniat m p1.a l md 2 
Reiocat.icm error 
Und~symbol 
Syntax titOr 
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NA.ME 
at - execute commands at a later time 

SYNOPSIS 
at time [ day J [ ftle J 

DESCKIPTION . 

FILES 

At squirrels away a copy of lbe named Jiw (scandard iaput default> lO be Wiid u inpuc lO Jh{l) 
at a specifted lacer time. A cd<.l) command lO U. current directory is illlll1ed at tbe 
beainnina. followed by llliamnents lO all environment variables. When tbe script ii run. it 
uses the user and aroup ID of ·the creator of the COPJ ftle. 

The Ii• is 1 to 4 diaits. with an Optional followins •A', •p•, 'N' or 'M' for AM. PM. noon or 
midnichL One and two diait numben are taken lO be houn. three and four dilits lO be hours 
and minutes. If no letten follow the diaits. a 24 hour clock time is underslOod. 
The optional day is either (1) a month name followed by a day number. or (2) a day of tbe 
week: ii the word 'week' follows invocation is moved seven days further oft". Names of months 
and days may be recoanizably truncated. Examples of lqitimate commands are 

at Sam jan 24 
at 1530 fr week 

At proarams are executed by periodic execution of the command /11JrlllblatrUn f'rom m>n(8>. 
The granularity of at depends upon how often atrtm is executed. 

Standard output or error output is lost unless redirected. 

/usr/spool/at/yy.ddd.hbhh.uu 
activity to be performed at hour hhhh of year day ddd of year _vy. uu is 1 unique number. 
/usr/spool/at/lasttimedone contains hhhh for last hour of activity. 
/usr/spool/at/put direciory of activities now in Proaress 
/usr/lib/atrun pro1ram that executes activities that are due 
pwd( l) 

5££ ALSO 
calendarH >. cron<S> 

DIAGNOSTICS 
Complains about various syntax erron and times out of ranae. 

BUGS 
Due to the granularity of the execution of /11Sl'lllblotn1n, there may be buss in scheduling thinss 
almost exactly 24 houn into the future. · 

7th Edition 
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NAME 
awk - pattem scannina and processin1 lanauaae 

SYNOPSIS 
awk ( -re J [ proa J [file J ••• 

oucaimoN 
Awk scans each input fiw for lines that match any of a set of patterns specified in prog. With 
each pattem in ""'' there can be an associated action that will be performed when a line of a 
filil matches the pattcm. The set of patterns may appear literally u Jll'OI, or in a ftle specified as 
-f fiw. · 
files are read in order; if there are no flies, the standard input is read. The ftle name • - ' 
means the standard input. Each line is matched a1ainst the pattem ponion of every pattern· 
action statement; the associated action is performed for each matched pattern. 

An input line is made up of fields separated by white space. (This def a ult can be changed by 
usina FS, vitk ilffra.) The fields are denoted Sl, S2 •... ; SO ref en to the entire line. 

A pattem·action statement bu the form 

pattcm ( action } 

A missiD& ( action } means print the line; a missin& pattcm always matches. 

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

if (conditional ) statement [else statement 1 
while ( conditional ) statement 
for ( expression ; conditional ; expression ) statement 
break 
continue 
( [ statement J .•• } 
variable - expression 
print [expression-list ] [ >expression 1 
printf format [ , expression-list ] [ >expression ] 
next # skip remainina patterns on this input line 
exit # skip the rest of the input 

Statements are terminated by semicolons, newlines or ri1ht braces. An empty expression-list 
stands for the whole .line. Expressions take on strina or numeric: values u appropriate, and are 
built usins the operaton +, - • •. I. ~. and concatenation (indicated by a blank). The C 
operaton + +. - - , + - , - - , • - , I-. and 'Ml- are also available in expression's. Variables 
may be scalan, array elements (de.noted x[i]) or fields. Variables are initialized to the null 
ltrina. Array subscripts may be &nY strin1, not necessarily numeric:; this allows for a form of 
usociative memory. Strina constants are quoted • ... •. 

The· Jl'int statement prints its arauments on the standard output (or on a file if > fiw is present). 
separated by the current output field separator, and terminated by the output record separator. 
The JJrind'statement formats its expression list accordina to the format (see JJrind{.3)). 

The built·in function wngth returns the lenatb of its araument taken Ii a strina, or of the whole 
line if no araument. There are also built-in functions ixp, log, sqn, and illl. The last truncates 
its araumeat to an intoaer. 111bstr(1, m. n) returns the n-character substrina of s that besins at 
position "'· Tbe function IP'in(/(fmt, afl', afl', .•• ) formats the expressions accordina to the 
JJrillf/(3) format aiven by /mt and returns the resultina IU'ina. 
Patterns are arbitrary Boolean combinations (!, II, ""· and parentheses) of re1ular expreaions 
and relational expressions. Reaular expressions must be surrounded by slashes and are u in 
"'''· Isolated re1ular expressions in a pattem apply to the entire line. Reaular expressions 
may also occur in relational expressions. 

1-100 
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A pattern may consist of two patterns separated by a comma; in this cue, me action is per
formed for all lines between an occurrence of the first pattern and the next occurrence of the 
second. 
A relational expression is one of the following: 

expression matc::hop rqulu-expreuion 
expression reiop expression 

where 1 reiop is any of the six relational operators in c. and 1 matcbop is either· (for contains) 
or r (for does not contain). A conditional is 111 arithmetic expression, a relational expression, 
or a Boolean combination of these. · 

The special patterns BE.GIN and END may be used to capture control before the first input Hne 
ii rud and after the last. BEGIN must be the first pattern. END the last. 
A sinsle character c may be used to separate the fields by st.uting the program with 

BEGIN ( f'S - '"c" } 
or by using the .... :r c option. 

Other variabl.e names with special meanings include NF. the number of fields in the current 
record; NR. the ordinal number of the current record~ FILENAME, the name or the current 
input file; OFS, the output field separator (default blank)~ ORS, tbe output record separator 
(default newline); and OFMT. the output format for numbers (default "fMl.6g"). 

IXAMPLIS 
Print lines longer than 72 c:harac:ters: 

lenagtb > 72 

Print first two fields in opposite order: 

( print $2, Sl } 

Add up first column, print sum and averqe: 

( s +- Sl } 
END ( print "sum is", s, " averqe is". s/NR } 

Print fields in reverse order: 
( for (i .... NF; i > 0; - -i) print Si } 

Print an lines between swi/siop pairs: 
/start/, /stop/ 

Print Unes whose first field is different from previous one: 
Sl ! .... prev { print; prev ""' 'Sl ) 

SEE ALSO 

BUGS 

le:dl), Hd(l) 
A. V. Aho. B. W. Kernighan, P. J. Weinberaer, Awk - a poMrn J«Znning and proussing 
lan!(UOli! 

There ue no explicit conversions between numbers and rump. To force an expression to be 
ul.l!!~1tM u 1 number add 0 to it; to force it to be treated as .a st.rial concatenate .... to it. 
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NA.ME 
~ - strip filename dftxa 

SYNOPSIS 
hHname IUiD8 [ wmx J 

oaoumoN 
&Mnamt deletes any prefix ending in • r u.d the ndfix. if present in •U... from Jtring. and 
prints the result oo the SW'ldard output. It is normally used inside substitution marks • ' in 
1heU procedwa. 

This sbeH procedure invoked with the argument llW'lsrckmdkau compiles the named file and 
moves the output to cat in the cwvent directory:· 

cc $1 
mv a.out "buemme Sl .c· 

7th Edition 
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NA.Ml 
be - arbitruy-precision arithmetic tanauaae 

SYNOPSIS 
tM: [ -e] [ -1) ( lie ... J 

D!SClllmON 
Br is an interactive processor for a languqe which resembles C but provides unlimited preci
sion arithmetic. It takes input from any ftles given. then reads the standard input. The -1 
argument stands for the name of an arbitrary precision math library. The l)'Dtu: for be pro· 
1r1ms is u follows; L means letter a-i, E means expression. S meam statement. 

Comments 
are enclosed in I• and •/. 

Names 
simple variables: L 
array elements: L [ E J 
The words 'ibue'. •obase•. and •scate• 

Other operands 
ubitrarily long numbers with optional sian and decimal point. 
( E ) 
sqrt ( E) 
len&th ( E ) number of si&niftcant decimal di1its 
scale ( E ) number of digits.ri1ht of decimal point 
L(E, ... ,E) 

Operators 
+ - • I fMI " (IMI is remainder; • is power) 
+ + - - (prefix and postfix; apply to names) 
-- <- >• !- < > 
- +- -- ·- ,_ «Mt- .. _ 

Statements 
E 
{S; ... ~S} 
irnn s 
while ( E) S 
for ( E ~ E ~ E ) S 
null statement 
breU. 
quit 

Function deftnitiom 
define L ( L •...• L ) ( 

auto L •...• L 
s~ ... s 
return ( E) 

Functions in - l math Ubruy 
1b:) sine 
eb) cosine 
e(x) exponential 
i(x) loa 
1(x) arctangent 
j{n,x) Bessel function 
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nLES 

All runetion arsuments are passed by value. 

The value ol a statement that is an expression is printed unless the main operator is an assip
menL Either semicolons or newlines may separate statements. Aslianment to '"'" inftuences 
the number or diaits to be retained on arithmetic operations in the manner of tk<l). Alli&n
ments to Iba• or obo11 •t the input and output number radix respectively. 

The same letter may be used u an array, a function, and a simple variable simultaneously. All 
variables are aJobal to the prop'am. •Auto' variaMes are pushed down durina function calls. 
When usina arrays u function arauments or deftnina them • automatic variables empty square 
brackets must follow the array name. 

For example 

tcale - 20 
define e(x)( 

auto a. b, c, i, s 
a - 1 
b - 1 
s - 1 
ror(i•l; 1--1; i++)( 

a - a•x 
b - b•i 
c - alb 
if(c • • 0) retum(1) 
1 • s+c 

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

ror(i-1; i<-10; i++) e(i) 

prints approximate values or the exponential runction or the first ten intepn. 

· Be is actually a preprocessor for dcCl), which it invokes automatically, unless the -c (compile 
o~ly) oPtion is present. In this cue the tk input is sent to lbe standard output .instead. 

/usr/libllib.b mathematical library 
dc(l) · desk calculator proper 

SEE ALSO 
dc(l) 
L. L. Cherry and ll. Morris, BC - ..411 tubllrory pt«lsion dtslc-cokulator la~ 

IVGS 
No U, 11, or ! operators . 

.. F0t statement must have all three E's. 
Quit is inierpreted when read, not when executed. 
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NAME 
bi ff - be notified if mail arrives and who it is from 

S"i~OPSIS 
bHf [ yn] 

DESCJUPTI0'."11 
Bil! informs the system whether you want to be notified when mail arrives during the current 
terminal session. The command 

bU'f 1 

enables notification; the command 

blft' n 

disables it. When mail notification is enabled, the header and first few lines of the message will 
be printed on your screen whenever mail arrives. A "biff y" command is often included in the 
file . login or .profile to be executed at each login. 

Biff operates asynchronously. For synchronous notification use the MAIL variable of sh 0) or 
the mail variable of csh ( 1). 

SEE ALSO 
csh0), sh(l), maiHU. mail (4) 

lt:GS 
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NAME 
man - send or receive mail among users 

SYNOPSIS 
lbln/maH { + J [ -I ] [person J .•. 
/bin/mail I + I [ -I ] -f ftie 

DESCllPTION 

nLES 

Note: This is one of two mailers with tbe name mail. The default mail command is described in 
. mail(l). and its binary is in the directory lusrlucb. 

Mail with no qument prints a user's mail, messqe-b)'-messqe, in tut-in. first-out order: the 
optional arsument + causes first-in, ftrst-out order. For each messqe, it rads a line from the 
SW'ldard input to direct disposition of the me:ssiae. 

newline 
Go on to next message. 

d Delete message and go on to the next. 

p Print mesuae apin. 

Oo back to previous message. 

I (file J ..• 
Save the mew1e in the named Jiln ('mbox' default). 

w [file J ... 
Save the messqe. without a header, in the named filn ('mbox' default). 

m [person] ... 
Mail the message to the named prtrsons (yourseJf is default). 

EOT (rontrol-0) 
Put unexamined mail back in the mailbox and stop. 

q Same as EOT. 

!command 
Escape to the Shell to do command. 

• Print 1 command summary. 

An interrupt normally causes termination of the command; the mail ftJe is unchanged. The 
optional arsument -I causes mall to continue after interrupts. 

When fJflrsons are named. mail takes the standard input up to an end-of -file (or 1 line with just 
•. ') and adds it to each person's 'mail' file. The message is preceded by the sender's name and a 
postmark. Lines that look like postmarks are prepended with • > •. A person i1 usually a user 
name reoosniled by login(l). To denote a recipient cm 1 remote system. prefix person by the 
system name and exc::lamation mark (see uucp(l)}. 

The -f option causes the named file. e.g. •mbo:x'. to be printed as if it were the mail file. 

When a user lop in he is informed of the presence of mail. 

/etc::/pa.uwd to identify sender and locate persons 
/usr/spool/mlill"' inc::omins mail for user • 
mbox saved mail 
/tmp/ma• temp fiJe 
/usr /spool/mailr. lock lock for mail directory 
dead.letter unmailable tut 
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SEE ALSO 
awl(l), write(l), uucp(l), uux(l), xsend(l), delivermail(I) 

BUGS 
Race conditions sometimes result in a failure to remove a tock ftle. 
Normally anybody can read your mail. unless it is sent by .Qt'nd(l). An installation can over· 
come this by makin& mail a set-user-id command that owns the mail directory. 
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NAME 
cal - print calendar 

SYNOPSIS 
cal [month) year 

DESCRIPTION 
Cal prints a calendar for the specified year. II a month is also specified. a calendar just for that 
month is printed. Ynr can be between I and 9999. The month is a number between I and 12. 
The calendar produced is that for Enaland and her colonies. 

BUGS 
Try September 1752. 

The year is always considered. to start in January even thouah this is historically naive. 
Beware that 'cal 78' ref en to the early Christian era, not tbe 20th century. 
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NAME 
calendar - reminder service 

SYNOPSIS 
calendar [ - ] 

DESCRIPTION 

FILES 

Cal~ndar consulu the file 'calendar• in the current directory and prints out lines that contain 
today's or tomorrow's date anywhere in the line. Most reasonable month-day dates such as 
"Dec. 1,' 'december 1: '1211,' etc., are recognized. but not '7 December' or '7/12'. On week
ends 'tomorrow' extends through Monday. 

When an argument is present, calendar does its job for every user who has a file 'calendar' in 
his login directory and sends him any pcsitive results by mail(!). Normally this is done daily in 
the wee hours under control of cron(8). 

calendar 
/usr/lib/calendar to figure out today's and tomorrow's dates 
/etc/puswd 
/tmp/caJ• 
eerep, sect, mail subprocesses 

SEE ALSO 

ll!GS 

at(l), cron(S). maiHl) 

Your calendar must be public information for you to get reminder service. 
Calendar's extended idea of 'tomorrow' doesn't account for holidays. 
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NAME 
call - riDa I lelepbone 

SYNOPSIS 
call pbonenumber 

DESCalmON 
CaO places ID OUl&OiDI call to the specified phoM1r1,mJ.1 ~ ~Otbina special happens when the 
called party answers. PhoMnumbtr may have any number ol cfiaits; a '+' sip may be used to 
specify I point al wbicb to wait for I second dial tone. 

nLES 
/dev/dnO 

SEE ALSO 
cu(l), dn(5) 
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NAME 
calendar - reminder service 

SYNOPSIS 
calendar [ - ] 

DESCRIPTION 

nLES 

Calendor consults the ftle 'calendar' in the current directory and prints out lines that contain 
today's or tomorrow's date anywhere in the line. Most reasonable month·day dates such as 
'Dec. 7,' 'december 1: •1211: etc .• are recoanized. but not •7 December' or '7/12'. On week· 
ends 'tomorrow' extends through Monday. 

When an araument is present, calendar does its job for every user who has a file 'calendar' in 
his loain directory and sends him any positive results by mai/(1). Normally this is done daily in 
the wee hours under control or cron(8). 

calendar 
/usr/Jib/calendar to fiaure out today's and tomorrow's dates 
/etc/puswd 
/tmp/cal• 
earep, sed, mail subprocesses 

SIE ALSO 

BlJGS 

at(l), cron(8), mail(l) 

Your calendar must be public information for you to aet reminder service. 
Calendar's extended idea of 'tomorrow' doesn't account for holidays. 
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NAME 
call - riDa a telephone 

SYNOPSIS 
all pbonenumber 

DISCRIPTION 
Cal places ID outaoina call to tbe specified phoMnumba. Notbin& special happens when the 
called party answers. PhoMnumbB may have ID)' number of diaits; a • +' sian may be used to 
specify • point at wbicb to wait ror • second diAI tone. 

nu:s 
/dev/dDO 

SEE ALSO 
cu(l), dn(S) 
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NAME 
cat - catenate and print 

SYNOPSIS 
cat ( -u] [ -n] [ -s] [ -v] file ... 

DESCRIPTION 
Cat reads each file in sequence and writes it on the standard output. Th~· 

cat file 

prints the file, and 

cat f ilel f ile2 >f ile3 

concatenates the first two files and pl~ces the result on the third. 

If no input file is given, or if the argument '-' is encountered, ill read:· 
from the standard input file. Output is buffered in 1024-byte blocks 
unless the standard output is a terminal, in which ease it is line buf· 
fared. The •u option causes the output to be completely unbuffered. 

The option ·n causes the output lines to be numbered sequentially from 1. 
Giving ·b with -n causes numbers to be omitted from blank lines: 

The option •s causes the output to be single spaced by crushing out multi· 
ple adjacent empty lines. 

The option -v causes non-printing characters to be printed in a visible 
way. Control characters print like tx for eontrol·x; the delete character 
(octal 0177) prints as t?. Non·ascii characters (with the high bit set) 
are printed as M- (for meta) followed by the character of the low 7 bits. 
A ·e option may be given with •v and causes the ends of lines to be fol
lowed by the character '$' ; the -t option with -v causes tabs to be print•<· 
as ti. 

SEE ALSO 
cp(l), ex(l), more(l), pr(l), tail(l) 

BUGS 
Beware of 'cat ab >a' and 'cat ab >b', which destroy the input files 
before readina them. 

Printed 11/8/81 
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Reading tapes with large blocks is too much for cat. 
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NAME 
cb - C prosram beautifier 

SYNOPSIS 
eb 

D!SCIUPTION 
Cb places a copy or the C proaram from the standard input on the standard output with spacing 
md indentation that displays the structure of the proaram. 

IVGS 
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NAME 
cc. pee - C compiler 

SYNOPSIS 
cc [ option 1 ... file .. . 

pee [ option 1 .•• Hie .. . 

oESCa1moN 
Cc is the UNIX C compiler. It aa:epcs several types of qumencs: 

Araumencs whose names enci with • .c' are taken to be C source programs; they are compiled. 
and eacb object prosram is left on tbe ftle whose name is that of the source with ·.o' substituted 
for '.c'. The '.o' ftle is normally deleted. however, if a sinale C prOIJ'lm is compiled and 
loaded all ac one so. 
In the same way, qumencs whose names end with '.s' are taken to be assembly source 
prosrams and are assembled. producina a • ~o' file. 

The f ollowina options are in&erpreted by cc. See Id( 1) for load-time options. 

-c 

-p 

_, 

-o 
-s 

-P 

-E 

Suppress the loadina phase or the compilation. and force an object file to be produced 
even if only one prosram is compiled. 

Amnp for the compiler to produce code which counts the number of times each 
routine is calle~ also, if loading takes place, replace the. standard startup routine by 
one which automatically calls monitor(3) at the swt and arranaes to write out a 
mon.out ftle at normaJ termination of execution of the object program. An execution 
proftle can then be 1enerated by use or prof{. I ) . . . 

In systems without hardware floatina-point. use a version. of the C compiler which 
handles floating-point constancs and loads the object prosram with the floatin1·point 
interprecer. Do not use if the hardware is present. 

Invoke an object-code optimizer. 

Compile the named C programs, and leave the assembler·lan1uaae output on 
correspondina ftles sWftxed • .s'. 

Run only the macro preprocessor and place the result for each '.c' file in a 
c:orrespondina '.i' ftle and ha no • #' lines in iL 

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

-o OUtpUI 
Name the ftnal output ftle outpUt. If this option is used the ftle 'a.out' will be left 
undisturbed. 

._ D """"-def -o.,,.. 
Deftne the """"to the preprocessor, u if by '#define'. If no definition is aiven. the 
name is deftned u 1. 

-U•nw 
Remove any initial definition of 111111W. 

-ldir '#include' flies whose names do not begin with '/' are always sought first in the 
directory of the Ji~ araument. then in directories named in - I options, then in 
directories on a standard list. 

-Bstri"6 

7tb Edition 

Find substitute compiler passes in the files named string with the suffixes cpp. cO. cl 
and cl. If Sll'i"6 is empty. use a standard backup version. 
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nLIS 

CC(l) 

-t[p012) 
Find only the desianated compiler puses in tbe flies whoee names are consuucted by a 
-B option. In the absence or a -B option. the strillf is taken to be •/uar/c/'. 

Other 111uments are taken to be either loader option 111uments. or C-compatible object 
Proarams. typicaJJy produced by an earlier cc run. or perhaps libraries of C-compatible routines. 
These prOIJ'llDS. toaether with tbe results or IQY compilations _specifted. are loaded (in tbe 
order liven> to produce an executable program with name Loat. 

The mtJor purpOll of the •portable C compiler', fl«. is to serve a a model on which to bal 
other compilers. Pee cloes·no1 suppon options -f. -E. -B, and -1. It provides. in addition 
to the Janauaae of «. unsianed char type data and ini&ialized bit fields. 

ftle.c 
ftle.o 
LOUC 
/tmp/ctm? 
/lib/cpp 
/lib/c(Ol) 
/wir/c/oc[012) 
/usr/c/ocpp 
/lib/f c{O 1 J 
/lib/cl 
/lib/crtO.o 
/Jib/mcrtO.o 
/lib/fcrtO.o 
/lib/Ube.a 
/uar/include 
/tmp/pc• 
/wir/tib/ccom 

input ftle 
object ftle 
loaded OUtpUt 
temponries for ·cc 
preprocessor 
compiler ror cc 
blckup compiler for cc 
backup preprocessor 
Ooatina·point compiler 
optional optimizer 
runtime stanoft' 
stanoft' for proftlina 
startoft' for Ooatin1·point interpretation 
srandard library. see intro(3) 
standard directory for •#include' ftles 
temporaries for P« 
compiler for fl« 

SU ALSO 
B. W. Kemiahan and D. M. Ritchie. Tlw C l'rogramminw /.angua~. Prentice-Hall. 1978 
D. M. Ritchie. C R'fenntt Manual 
monitor(l), prof(l), adb(l), ld(l) 

DIAGNosncs 

BUGS 

The diapostics produced by C it1elf are intended to be setr ... xplanatory. Occasional messiles 
may be produced by tbe assembler or loader. Of these. the most mystifYiftl are from tbe 
assembler, 01(1), in particular •m·. which means a muJtiply-cteftned external sYmbol (function 
or data>. 

Pee is little tried on the PD Pl I; specialized code pnerated for tbat machine ha not been well 
shaken down. The -0 optimizer was ctesi1ned to work with cc; its use with /I« is suspect. 
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NAME 
cd - change working directory 

SYNOPSIS 
al directot)' 

D!SCIUmON 
Dimtory becomes the new workin1 directory. The prcxas must have execute (search) permis
sion in dimtory. 

Because 1 new process is created to execute e4\C:h command, cd would be ineffective if it were 
written as a normal command. It is therefore recognized and executed by the shells. In csh 0) 
you may specify 1 list of directories in whicll directory is to be sought u 111 subdirectory if it is 
not a subdirectory of the current directory~ see the description of the cdpath variable in csh(l). 

SEE ALSO 
csh(l), sh(l). pwd(l). chdir(2) 
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NAME 
check.news • check to see if user has news 

SYNOPSIS 
check.news [yne] [readnews options] 

DESCRIPTION 
check.news reports to the user whether or not he has news. 

y Reports 0 There is news" if the user has news to read. 

n Reports "No news" if their isn't any news to read. 

e Executes readnews(1) if there is news. 

If there are no options, y is the default. 

Active newsgroups 
FILES 

/usr/lib/news/active 
-/ .newsrc Options and list of previously read articles 

SEE ALSO 
readnews(l), inews(l) 
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NAME 
checknr - check nroff/troff files 

SYNOPSIS 
ebecknr -1 -f [ -a.xl.yl.x2.y2 . ... .xn.yn J file ... 

DESCRlmON 
ChttknT Checks a list of m-q,6{1) or 1rq8(1) input files for certain kinds of errors involving 
mismatched openina and closina delimiters and unknown commands. Delimeters checked are: 

(1) Font chanaes usina \fx ... \fP. 
(2) Size cbanaes usina \sx ... \IO. 

(3) Macros that come in open ... close forms, for example, the .TS and .TE macros which 
must always come in pairs. 

Chttkn' knows about the ms(7) and nw(7) macro packqes. 

Additional pairs of macros can be added to the list using the -a option. This must be followed 
by aroups of six characters, each aroup deftnina a pair of macros. The six Characters are a 
period, the fint macro name, another period, and the second macro name. For example, to 
define a pair .BS and .ES. use -a.BS.ES · 

The -f option requests cltttknr to ianore \f font chanaes. 

The -s option requests cMcknr to ianore \s size chanaes. 

Chtcknr is intended to be used on documents that are prepared with chtcknr in mind, much the 
same as lint. It expects a certain document writina style for \f and \s commands, in that each 
\fx must be terminated with \fP and each \sx must be terminated with \IO. While it will work 
to directly ao into the next font or explicitly specify the oriainal font or point size, and many 
existina documents actually do this, such a practice will produce complaints from chtcknr. Since 
it is probably better to use the \fP and \sO forms anyway, you should think of this u a contri· 
bution to your document preparation style. 

SEE ALSO 
nroff(l), troff(l), ms(7), me(7), checkeqn(l) 

DIAGNOSTICS 
Complaints about unmatched delimiters. 
Complaints about unrecoanized commands. 
Various complaints about the syntax of commands. 

Al!THOR 
Mark Honon 

BUGS 
There is no way to define a 1 character macro name usina -a 
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NAME 
chfn - change full Mme of user 

SYNOPSIS 
cbfn name string 

DESCRIPTION 
Clifn is 1 command similar to pa.ul41d(l) except that it is used to change tbe 1cos fteld of the 
password file rather than the password entry. Note that the string specified wm replace the 
entire 1ecos fte!d of the specifted user. If (u on the UCB system) this fteld contains informa· 
tion in addition to the user's fun name, this informaticm. must be included in strin1 or it will be 
deleted. Hence chfn an be used to fix pho!)e numbers. offices, etc. 

An example use of this command would be 

chfn mark • & Horton,SOSE.. 7686,.5240633' 

Note that the string must in general be quoted to shield blanks and special ch1racters from the 
shell. The field should consist of the users name, followed by their office number, followed by 
the last 4 dilits of their office extension and ftnaUy their home phone number. Any of these 
can be omitted. At UCB. offices am be given as .. SOBE" for 508 Evans. and ··u1MC" for 
U7M Cory. There should be no spaces in the entry except for those in your rwne. 

It is 1 1ood idea to run fi•rO) on the user before and after clifn to make sure you have for· 
matted the data correctly. 

SEI ALSO 
finserO). pa.uwd(S), chsb(l), puswd(l) 

AUTHOR 

IVGS 
Mark Horton 

The encodinc of the office and extension information is installation dependent. 

A new user·inf ormation data hue is in the works which wm supplant this proaram; chfn 's days 
are numbered. 

4th Berkeley Distribution deprecated 
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NA.\fE 
cbmod - chanae mode 

SYNOPSIS 
clamod mode ftJe ... 

DliCllJPTION 
1be mode of each named file is chanted according to mode, which may be absolute or symbolic. 
An absolute mode is an octal number constructed from the OR of the f ollowina modes: 

4000 set user m on execution 
2000 set lfOUP m on execution 
1000 sticky bit, see chmod(2) 
0400 rad by owner 
0200 write by owner 
0100 execute (search in directory) by owner 
0070 read, write, execute (search) by aroup 
0007 read, write, execute (search) by others 

A symbolic mo« bas the form: 

(who) op /#Tmission (op pamission) ••. 

The who put is a combination of the letters u (for user's permissions), a (aroup) and o (other). 
The letter a stands for u10. If who is omitted, the default is a but the settina of the file creation 
mask (see umask(2)) is taken into ICCOUnt. 

Op can be + to add 1Wrmission to the file's mode, - to take away /#mtission and • to usian 
1Wrmission absolutely (all other bits wiJI be reset). 

Ptrmission is any combination of the letters r (read), w (write), z (execute), 1 (set owner or 
aroup id) and t (save text - sticky). Letters u, 1 or o indicate that 1Wrmmion is to be taken 
from the current mode. Omittina 1Wrmission is only useful with • to take away all permissions. 

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

cbmod o-w ftJe 
chmod + x ftle 

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

Only the owner of a file (or the super-user) may chanae its mode. 

SEE ALSO 
· ls(l), cbmod(2), stat(2), umuk(2), chown(8) 
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NAME 
cbsh - chanse def a ult loain shell 

SYNOPSIS 
chsh name [ shell ) 

DESCalPTION 
Chsh is a command similar to pol$Wd(l) except that it is used to chanae the lo&in shell field of 
the password file rather than the password entry. If no slwll is specified then the shell reverts to 
the default lo&in shell /bin/sh. Otherwise only lbinlcsh or lbinloldcsh can be specified as the shell 
unless you are the super-user. · · 

An example use of this command would be 

chsb bill /bin/csh 

SEE ALSO 
csh(l), passwd(l), passwd(S) 

4th Berkeley Distribution 
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NAME 
ci(plot - CIF interpreter and plotter 

SYNOPSIS 
dfplot ( options 1 filel.cif [ file2.cif ... ] 

DESCRIPTION 
Ci/plot lakes a description in Cal-Tech Intermediate form (CIF) and produces a plot. CJF is a 
low-level araphic:s lan1ua1e suitable (or describin1 intesrated circuit layouis. Althoush CIF can 
be used for other araphic:s applications. for ease of discussion it will be assumed that CIF is 
used to describe integrated circuit desi1ns. Ci/plot interprets any le1al CIF 2.0 description 
includin1 symbol renamin1 and Delete Definition commands. In additioo. a number of local 
extensions have been added to CIF. including text on plots and ioclude files. These are dis
cussed later. Care has been taken to· avoid any arbitrary restrictions on the CIF programs that 
can be plotted. 

To set a plot call cifplot with the name of the CJF file to be plotted. If the CIF description is 
divided among several files call cifplot with the names or all files to be used. Cifplot reads the 
CIF description rrom the files in the order that they appear on the command line. Therefore 
the CIF £ltd command should be only in the last file since cifplot ignores everything after the 
End command. After readin1 the CIF description but before plotting. rifplot will print a esti
mate of the size of the plot and then ask if it should continue to produce a plot. Type y to 
proceed and n to abort. A typical run might look as follows: 

~ clfploc lib.ell sorter.elf 
Window -5700 174000·16500 168900 
Scale: 1 micron is 0.004075 inches 
The plot will be 0.610833 feet 
Do you want a plot? y 

After typing y rifp/01 will produce a plot on the Benson-Varian plotter. 

Ci/plot recognizes several command line options. These can be used to chan1e the size and 
scale of the plot. change default plot options. and to select the output device. Several options 
may be selected. A dash(-) must precede each option specifier. The following is a list of 
options that may be included on the command line: 

-w xmin xmax ynrin ymax 
(window) The -w options specifies the window; by default the window is set to be large 
enou1h to contain the entire plot. The windowin& commands lets you plot just a small 
section of your chip. enabling you to see it in better detail. Xmin, xmllX, ymin, and 
ymax should be specified in Clf coordinates. 

-s jloat 
(scale) The -s option sets the scale or the plot. By default the scale is set so that the 
window will fill the whole pqe. Float is a Ooatina paint number specir)'in1 the number 
of inches which represents 1 micron. A recommended size is 0.02. 

-I lo~r _liJI 
(layer) Normally all layers are plotted. The -1 option specifies which layers NOT to 
plot. The layer _list consists or the layer names separated by commas. no spaces. There 
are two reserved names: text and bbox. Including the layer name text in the list 
suppresses the plotting of text; bbox suppresses the boundin1 box around symbols. 

-d . n (depth) This oplion lets you limit the amount or detail plotted in a hierarchically 
desi1ned chip. It will only instanciate the plot down n levels of calls. Sometimes too 
much detail can hide impartant features in a circuit. 

-1 11 (arid) Draw a grid over the plot with spacin1 every n CIF units. 
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-f (fuzzy) Don't print the border outlines around the meraed features on each layer. 

-h (ham Plot at half normal resolution. (Not yet implememttl.J 

-e (extensions) Accept only standard CIF. User extensions produce warnings. 

-I (nt.m-tnteractive) Do not ask for confirmation. Always plot. 

- L (List) Produce a listing of the CIF tile on siandard output as it is parsed. Not recom-
mended unless debugging hand-coded CIF since Clf code am be rather long. 

-a n (approximate) Approximate a roundflash with an n-sided polygon. By default n equals 
8. (I.e. roundflashes are approximated by octagons.) If n equals 0 then output circles 
for roundflashes. Ch is best not to use full circles since they significantly slow down 
plotting.) (Full circles nor yer implememed.) 

-b • 1exf 
(banner) Print the text at the top of the plot 

-c (Comments) Treat comments as though they were spaces. Sometimes CIF files created 
at other universities wm have several errors due to syntactically incorrect comments. 
(I.e. the comments may appear in the middle of a Clf command or the comment does 
not end with a semi-colon.) Of course, CIF files should not have any errors and these 
comment related errors must be fixed before transmitting the file for fabrication. But 
many times fixing these errors seems to be more trouble than it is worth. especially if 
you just want to get a plot. This option is useful in getting rid of many of these com
ment related syntax errors. 

-r <rotate) Rotate lhe plot 90 degrees. 

-V (Varian) Send output to the vanan. (This is the default option.) 

-w (Wide) Send output directly to the versa rec. 

-s (Spool> Store the output in a temporary file then dump the output quickly onto the 
Versatec. Makes nice crisp plots~ also takes up a lot of disk space. 

-T /1 {Terminal) Send output byte stream to standard output. Useful for setting up pipes. N 
is the number of bytes per line that the plotting device expects. (Not ytl implememed.) 

-H (HP26-48) Send output to HP2648A terminal. This requires that cifplot is running in 
the foreground on an HP2648 and that there is a scratch tape in che left tape drive of 
the terminal. (Not yet fully implememtd.J 

-X basename 
(eXrractor) From the CIF file create a circuit description suitable for switch level simu
huion. It creates two files: basenaml!'.sim which contains the circuit description. and 
basename.node which contains the node numbers and their location used in the circuit 
description. 
When this option is invoked no plot is made. Therefore it is advisable not to use any 
of the other options that deal only with plotting. However. the ·windo""'· layer. and 
appro."Cima1e options are still appropriate. To get a plot of the circuit with the node 
numbers caU cifplot again. without the -X option, and include basename.nodes in the 
list of CIF files to be plotted. (This file must appear in the list of files before the file 
with the CIF End command.) (Not ye/ .fully implementtd.} 

- P patt~m ..file 
(Pattern) The .p option lets you specify your own layers and stipple panems. 
Pa11ern..Jil~ may contain an arbitrary number of layer descriptors. A layer descriptor is 
the layer name in double quotes. followed by I intqers. Each integer specifies 32 bits 
where ones are black and zeroes are white. Thus the 8 intesers specify a 32 by 8 bit 
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stipple pattern. The intqers may be in decimal. octal, or hex. Hex numbers start with 
'-Ox'; octal numbers start with 'O'. The CIF syntax requires that layer names be made 
up of only uppercase letters and diaits, and not lonaer than four characters. The fol
lowina is example of a layer description for poly-silicon: 

"NP- Ox08080808 Ox04040404 Ox02020202 Ox01010101 
Ox80808080 Ox40404040 Ox2020202.0 Oxl0101010 ,., 

-r font.Ji# 
(Foal) The ·f option indicates which font you want for your text. The ftle must be in 
the directory '/usr/lib/vfont'. The default font is Roman 6 point. Obviously, this 
option is only useful if you have text on your plot 

-0 fi#noww . 
(Output) After parsing the CIF files. store an equivaleni but easy to parse CIF descrip
tion in the specified file. This option removes the include and array commands (see 
next seciion) and replaces them with equivalent standard CIF statements. The result
ina file is suitable for transmission to other facilities for fabrication. 

In &he definition of CIF ·provisions were made for local extensions. All extension commands 
bepn with a number. Part of the purpose of these extensions is to test what features would be 
suitable to include as part of the standard lanauaae. But it is important to realize that these 
extensions are not standard CIF and that many proarams interpretina CIF do not recognize 
them. If you use these extensions it is advisable to create another CIF file usina the -0 options 
described above before submittina your circuit for fabrication. The f ollowina is a list of exten
sions recoanized by cifp/01. 

II fi1'namr; 
<Include) Read from the specified file as thouah it appeared in place of this command. 
Include files can be nested up to 6 deep. 

OA s m n dx dy; 
(Array) Repeat symbol s m times with dx spacing in the x-dircction and n times with dy 
spac:ina in the y-direction. s. m. and n are unsianed intqers. dx and dy are signed 
intqers in CIF units. · 

1 lffftSOIC'; 
(Priat) Print out the messaae on standard output when it is read. 

l •1af tron4(onn ; 

2C •inf trotl$/oTm ; 
<Text on Plod Trxt is placed on the plot at the position specified by the transformation. 
The allowed transformations are the same as the those allowed for the Call command. 
The transformation aft'ects only the point at which the beainnina of the text is to 
IPPl&f. The text is always plotted horizontally. thus the mirror and rotate transforma
tions are noa really or much use. Normally text is placed above and to the right of the 
reference point. The 2C command centers the text about the reference point. 

9 nonw; 
(Name s1mbol) noww is lllOCiated with the current symbol. 

'~ """" x y; 
H nonw x y '1)w; . 

(Name point> """" is associated with the point (x. y). Any mask aeometry crossin1 
this poinc is also associated with na111'. If layer is present then just aeometry crossina 
the point on that layer is associated with nom~. For plouina this command is similar to 
text on plot. When doin1 circuit extraction this command is used to aive an explicit 
name to a node. N•mr must not have any spaces in it. and it should not be a number. 
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FILES 
/uar/Ub/vdump 
/usr/lib/vfont/• 
/usr/lib/vpd 
/usr/tmp/c:if• 

UNIX Programmer's Manual 

ALSO SEE . · 

CIFPLOT ( 1) 

A Guide 10 LSI Implementation by Hon and Sequin, Second Edition (Xerox PARC. 1980) for a 
description of CIF. · 
Introduction to VLSI Systems by Mead and Conwey (Addison-Wesley. 1980) 

AUTHOR 
Dan Fitzpatrick 

BlJGS 
Output should be spooled. 
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NAME 
clear - dear terminal screen 

SYNOPSIS 
cleu 

DESCRIPTION 
CIHr cleus your screen if this is possible. It looks in the environment for the terminal type 
and then in letdtnmcop to ftaure out bow to clear the screen. 

flLES 
/etc/termcap terminal capability data bue 

IUGS 
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NAME 
cmp - compare two files 

SYNOPSIS 
cmp [ -I] [ -1 J ftlel ftle2 

DESCRJmON 
The two ftles are compared. (It Jiltl is'-', the standard input is used.) Under default options, 
cmp makes no comment if the ftles are tbe same; if they dift'er, it announces the byte and line 
number at which the dift'erence occurred. II one ftle is an initial subsequence oC the other. that 
fact is noted. 
Options: 
-I Print the byte number (decimal) and the dift'erina bytes (octal) for each dift'erence. 

-s Print nothing for differin1 files; return codes only. 

SEE ALSO 
dift'(l), comm(l) 

DIAGNOSTICS 
Exit code 0 is returned for identical files, 1 for different ftles, and 2 for an inaccessible or miss· 
ina araument. 
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NAME 
col - filter reverse line feeds 

SYNOPSIS 
eel f -W:1 I 

DISCIIPTION 
Col reads the standard input and writes the standard output. Jt performs the line overlays 
implied by reverse line f ecds (ESC-7 in ASCII) and by forward and reverse half line feeds 
(ESC-9 and ESC-8>. Col is putieuwly useful for ftJterins multicolumn output made with tbe 
•.n• com.nwid or nroJ[and output resulting from use of the tbl(l) preproceaor. 

Although col accepts half line motions in its input. it normally does not emit them on output. 
Instead. text that would appear between lines is moved to the next lower full line boundary. 
This treatment cu be suppressed by the -f (fine) option; in this case the output from col may 
contain forward half line feeds (ESC-9), but will· still never contain either kind of reverse line 
motion. 

If tbe -b option is liven, col assumes that the output device in use is not capable of bac:bpac· 
ing. In this case. if several characters are to appear in tbe same piace. ooly the wi one rud 
~be~~ -

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

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

All control characters are removed from the input except space, backspace, tab, return, new
line. ESC (033) followed by one of 7, 8, 9, SI, SO, and VT (013). This last character is an 
alternate form of full reverse line feed, for compatibility with some other hardware ror.wen~ 
tiom. All other non-printing characters a.re ignored. · 

SEE ALSO 
troff(l), tbHl), sreek(l) 

BUGS 
Can't back up more than 128 lines. 
No more than 800 characters, includioa backspaces, on a line. 
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NAME 
colcn - filter nroff output for CRT previewina 

SYNOPSIS 
colcrt [ - J [ -2 J [ rue ... J 

DESCRIPTION 
Colcrt provides vinual half ·line and reverse line feed sequences for terminals without such 
capability. and on which overstrikin1 is destructive. Half ·line characters and underlinina 
(chanaed to duhina • - ') are placed on new lines in between the normal output lines. 

The optional - suppresses all underlinina. It is especially useful for previewina ollbox'd tables 
from 1bl(l). 

The option -2 causes all half-lines to be printed, effectively double spacina the output. Nor· 
mally. a minimal space output format is used which will suppress empty lines. The prosram 
never suppresses two consecutive empty tines, however. The -2 option is useful for sendina 
output to the line printer when the output contains superscripts and subscripts which would 
otherwise be invisible. 

A typical use of colcrt would be 

tbl exum2.n I nroff -ms I colcn - I more 

SEE ALSO 
nroff/troff(l). col(l). more(l), ul(l) 

AUTHOR 

BUGS 

William Joy 

Should fold underlines onto blanks even with the ' - • option so that a true underline character 
would show~ if we did this. however. colcrt wouldn't aet rid of cu 'd underlinina completely. 

Can't back up more than 102 lines. 

General overstrikina is lost~ u a special cue 't overstruck with ' - • or underline becomes '+ •. 
Lines are trimmed to 132 characters. 

Some provision should be made for processina superscripts and subscripts in documents which 
are already double-spaced. 
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NAME 
colrm - remove columns fre>m a ftle 

SYNOPSIS 
colnD ( startcol ( endcol ) 1 

DESCllPTJON 

COLRM( 1) 

Colnn removes selected columns from a ftle. Input is take~ from standard input. Output is 
sent to standard output. 

If called with one parameter the columns or each line will be removed startina with the 
specified column. If called with two parameteu the columns from the first column to the last 
column will be removed. 

Column numberina starts with column 1. 

SEE ALSO 
expand(!) 

AUTHOR 
Jeff Schriebman 

BUGS 
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NA.Ml 
comm - 1elec:t or reject lines common to two sorted files 

SYNOPSIS 
comm [ - ( 123 J J ftle 1 file2 

DISCIUmON 

COMM(l) 

Comm reads jlld and Jlk1. which· should be ordered in ASCD collatin& sequence, and produces 
a three column output: lines only in JlkJ,· lines only in Jlk2: and lines in both files. The 
ftlename • - ' means the standard input. 
f'lqs l, 2. or 3 suppress printina of the comspondina column. Thus comm -12 prints only 
the lines common to the two files; comm -23 prints only lines in the ftrst file but not in the 
second; comm -123 is a no-op. 

SEE ALSO 
cmp(l), dift'(l), uniq(l) 
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NAME 
compact, uncompact, ccat - compress and uncompress files, and cat them 

SYNOPSIS 
compact [ name ... ) 
anmmpm [ name ... 
ear[me ... J 

DESCRIPTION 
Compact compresses the named files using an adaptive Huffman code. Ir no file names arc 
liven. then the standard input is compacted to the standard output. Comptw operates as an 
on-line algorithm. Each time a byte is read, it is encoded immediately according to the current 
prefix code. Th.is code is an optimal Huffman code for the set of frequencies seen so far. It is 
unnecessary to prepend a decoding tree to the compressed file since the encoder and the 
decoder start in the same state and stay synchronized. Furthermore, compact and un:compact can 
operate u filters. In particular, 

... I compact I uncompact I ... 

operates u 1 (very slow) no-op. 
When an ar1ument file is given, it is compacted and the resulting file is placed in file. C; file is 
1.mlinkcd. The first two bytes of the compacted rue code the fact that the file is compacted. 
This code is used to prohibit recompaction. 

The amount of compression to be expected depends on the type of file being compressed. Typ
ical values of compression are: Text (38%). Pa.seal Source (43%), C Source (36%) and Binary 
(19%). These values are the percentages of file bytes reduced. 

Uncompact restores the original ftle from a file compressed by compact. If no file names are 
liven, then the standard input is uncompacted to the standard output 

Ccat cats the original file from a file compressed by compact, without uncompressing the file. 

RESTRICTION 

FILES 

The lat segment of the filename must contain fewer than thirteen characters to allow space for 
the appended '. C'. 

•.c compacted file created by compact. removed by unoompact 

SEE ALSO 
G1Ua1er, Robert 0., "Variations on a Theme of Huffman·, l.E.E.E. Transactions on Jn.formation 
Theory, vol. IT-24. no. 6, November 1978, pp. 668 - 674. 

AUTHOR 
Colin L. Mc Master 

llJGS 
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NAME 
cp - copy 

SYNOPSIS 
cp fUel file2 

ep file ... directory 

DISOUPTION 

CP(l) 

Fil8J is copied onto fllU. The mode and owner of /ilU are~ if it a1rud)' e~ the 
mode of the source file ii used otherwVie. 
In the -=and form, one or more Jik:rJ are copied into the ~ with their origim! fUeMm.ma. 

Cp ref 'Wile$ to copy a file onto itself. 

SE! ALSO 
cat( l}, pr(i). mv(l) 
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NAME 
crypt - encode/decode 

SYNOPSIS 
cr7pt l password J 

DISCIUPTION 

FILES 

reads from the standard input and writes on the standard output. The password is 1 key 
that !§elects a particular trmsf ormation. no password is given, c.rypt demand! 1 key from the 
terminal and turns off printing while the key is being typed in. Crypt encrypts and decrypts with 
the Yme key: 

crypt key >cypher 
crypt key <cypher! pr 

wm print the clear. 

files by are with · treated editor ed in encryption mode. 

The 1ecwity of encrypted files depends on three f actol!'S: the fundamental method must be hard 
to direct search of key space mWlt be infeasible; 'sneak paths' by which keys or clear-
~ext an visible must be minimized. 

Crypt implements 1 oneM·otor machine desi1ned along the lines of the German Enigma, but 
with 1 rotor. of attack on such machines are known, but not widely; 

mnount is likely to be iu1e. 

The transformation of 1 key the internal senin1s of the machine is deliberately designed to 
be expensive, to take 1 substantial fraction of 1 second to compute. However, if keys are 

to three lower-cue then encrypted files can be read by expending only a 
substantial fraction of five minutes machine time. 

Since is an ugument to the crypt command, it is potentially visible to users executing 
ps(l) or a To minimize this possibility, crypt takes care to destroy any record of the 

immediately upon entry. doubt the choice of keys and key security are the most 
vulnerable aspect of crypt. 

/dev/uy for typed key 

SEE ALSO 

lliGS 

edU), makekey(8) 

merctumtability nor any warranty or fitness for a particular purpose nor 
any either express or implied, u to the accuracy of the enclosed materials or as 
to their suitabmty for any particular purpose. Accordingly. Bell Telephone Laboratories 
mumes no for their use by the recipient. Further. Ben Laboratories assumes no 
... n;i•i~1111.auu to any assista.nce of my kind whatsoever, or to furnish any adc:Utional infor-

or documentation. 
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NA.ME 
ah - a sheU {command interpreter) with C-like syntax 

SYNOPSIS 
csb ( -cefinshVxX ] [ arg ... ] 

DESCRIPTION 
Csh is 1 first implementation of a command language: interpreter incorporating a history 
mechanism (see History Substitutions) job control facilities <see Jobs) and 11 C-like syntax. 
So as to be able to use it5 job control f acnities,. users of csh must (and automatically) use the 
new tty driver summarized in new11y(4) and fully described in t(>+O. This new Uy driver allows 
generation of interrupt characters from the keyboard to tell jobs to stop. See sttyO) for details: 
on setting options in the new tty driver. • 

An instance of csh begins by executing commands from the file '.cshrc' in the home directory of 
the invoker. If this is a login shell then it also executes commands from the file '.login' there. 
It is typical for users on crt's to put the command .. suy crt" in their .login file, and to also 

tsetO) there. 

In the normal case, the shell wm then begin reading commands from the terminal, prompting 
whh '% '. Processing of arguments and the use of the shell to process files containing com
mand 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 cm the command history list and then 
parsed. Finally each command in the current line is executed. 

When a login shell terminates h 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 • & ' t ·~' . <. . >. • (' . )' form separate words. If doubled in ' && • • 1 r' . < <' or 
• > > ' these pairs form single words. These parser metacharru::ters may be made part of other 
words, or prevented their special meaning, by preceding them with '\'. A newline preceded by 
a '\' is equivalent to 1 blank. 

In addition strings enclosed in matched pairs of quotations, ···, ••• or '"', form parts ·of a word; 
metacharacters in these strings, including blanks and tabs, do not form separate words. These 
quotations have semantics to be described subsequently. Within pairs of "' or .... 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 contin
ues 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 exe
cuted. A simple command or a sequence of simple commands separated by 1' characters forms 
1 pipeline. The output 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 termin.1ue by fol· 
lowin; it with an •&'. 

Any of the above may be placed in '(' •r to form a simple command (which may be a com
ponent of a pipeline, etc.) It is also possible to separate pipelines with i r' or'&.&:' indicating, as 
in the C language, that the second is to be executed only if the first fails or succeeds respec· 
tively. (See EJqwessions.) 
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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: 

(1) 1234 

indicating that the jobs which was started asyr.-;hronously was job number 1 and had one (top
level) process. whose process id was 1234. 

If you are running a job and wish to do something else you may hit the key ·z (control-Z) 
which sends a STOP signal to the current job. · The shell will then normally indicate that the job 
has been 'Stopped', and print another prompt. You can then manipulate the state of this job, 
putting it in the background with the bg command. or run some other commands and then 

. eventually bring the job back into the foreground with the foreground command Jg. A ·z takes 
effect immediately and is like an interrupt in that pending output and unread input are dis
carded when it is typed. There is another special key '"Y which does not generate a STOP signal 
until a program attempts to rtad(2) it. This can usefully be typed ahead when you have 
prepared some commands for a job which you wish to stop after it has read them. 

A job being run in the background will stop if it tries to read from the terminal. Background 
jobs are normally allowed to produce output, but this can be disabled by giving the command 
"stty tostop". If you set this tty option, then background jobs will stop when they try to pro
duce output like they do when they try to read input. 

There are several ways to refer to jobs in the shell. The character '%' introduces a job name. 
If you wish to refer to job number 1, you ·can name it as '%1 '. Just namina a job brings it to 
the foreground~ thus '% 1' is a synonym for 'f 1 % 1 '. brinaing job 1 back into the foreground. 
Similarly saying '% 1 & ' resumes job 1 in the backaround. Jobs can also be named by prefixes 
of the string typed in to start them. if these prefixes are unambi1uous. thus '%ex' would nor
mally restart a suspended ex(l) job, if there were only one suspended job whose name began 
with the strina 'ex'. It is also possible to say '%?string' which specifies a job whose text con
tains string, if there is only one such job. 

The shell maintains a notion of the current and previous jobs. In output pertainin1 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 analo&Y with the syntax 
of the history mechanism (described below), '%%'is also a synonym for the current job. 

Status reportlna 

This shell learns immediately whenever a process changes state. It normally informs you when
ever a job becomes blocked so that no further progress is possible, but onty 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 chanaes of status in back
around jobs. There is also a shell command notify which marks a sinale 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 immedi· 
ately try to exit again, the shell will not warn you a second time, and the suspended jobs will be 
terminated. 
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Substitutions 

We now describe the various transformations the shell performs on the input in the order in 
which they occur. 

History subsllrutions 

History substitutions place words from previous command input as portions of new commands, 
making it easy to repeat commands, repeat arguments of a previous command in the current 
command, or fix spelling mistakes in the previous command with little typing and a high degree 
of confidence. History substitutions begin with the character •!' and may begin anywhere in the 
input stream (with the proviso that they do not nest.) This '!' may be preceded by an '\' to 
prevent its special meaning~ for convenience, a '!' is passed unchanged when it is followed by a 
blank, tab, newline. ' - ' or '('. (History substitutions also occur ·when an input line begins 
with 'J'. This special abbreviation will be described later.) Any input line which contains his
tory substitution is echoed on the terminal before it is executed as it could have been typed 
without history substitution. 

Commands input from the terminal which consist of one or more words are saved on the his
tory list. The history substitutions reintroduce sequences of words from these saved commands 
into the input stream. The size of which is controlled by the history variable~ the previous com· 
mand is always retained, regardless of its value. Commands are numbered sequentially from I . 

For definiteness, consider the following output from the history command: 

9 write michael 
10 ex write.c 
11 cat oldwrite.c 
12 ditr •write.c 

The commands arc 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 placin1 an '!' in the 
prompt strin1. 

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 strin1 contained in a word in the command as in '!?mic?' also 
referrina to event 9. These forms. without further modification. simply reintroduce the words 
of the specified events, each separated by a sin&Je blank. As a special case'!!' refers to the pre· 
vious command; thus'!!' alone is essentially a redo. 

To select words from an event we can follow the event specification by a':' and a designator for 
the desired words. The words of a input line are numbered from 0, the first (usually com· 
mand) word being o. the second word (first araument) beina l, etc. The basic word designa· 
tors are: 

0 first (command) word 
n n 'th ar1ument 
T first ar1ument, i.e. 'l' 
S last argument 
% word matched by (immediately precedin1) ? s? search 
x - y ranae of words 
-y abbreviates ·o-y• 
• abbreviates ·r-s·. or nothina if only 1 word in event 
x• abbreviates 'x-S' 
x- like 'x•' but omittin1 word '$' 
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The •:• separating the event specification from the word designator can be omitted if the argu
ment selector begins with a T, , '• • • - ' or '%'. After the optional word designator can be 
placed a sequence of preceded by a•:•. The following modifiers are defined: 

b a trailing pathname componern, leaving head. 
r a trailing '.xxx' component. leavins the root name. 
e Remove an but extension '.xxx· put. 
sl 11 r I Substitute I for r 
t Remove aU leading pathname components, leaving the tail. 
& Repeat the previous substit1.:1tion. 
I Apply globally, the above, e.g. 's&'. 
p new command but do not execute it · 
q the words, preventing further substitutions. 
x q, but into words at tabs and newlines. 

Unless preceded 1 to the first modifiable With 
substitl.Hions, it is an error no to 

The left hand side of substitutions are not regular expressions in the sense of the editors. but 
r1ther strings. Any character may be used a..i; the delimiter in place of ·r~ 1 •\'quotes the del
imiter the l md ,. 1!trings. The d:uvacter in the right hand side is replaced by the text 
from the left. A '\' A nuU /uses the previous string either from a I or from a 
contextual sari strings in '!?s?'. delimiter in substitution may be omitted if a 
newline follows as may '?' in a contextual scan. 

A history reference may be given without an event specifk-ation. e.g. '!S'. In this case the 
reference is to command 1.mless a previous history reference occurred on the same 
line in which case this the reference. Thus '!?foo?T !$' gives the first 
and last arguments the command '"'"'"'""''-" 
A special abbreviation of a history occurs when the first non-blank character of an 
input line is 1.1 T. This is ' providing a convenient shorthand for substitu-
tions on the text of the line. Thus 'TlbfUb' fb:es the spelling of •ub' in the previous 
command. finaUy, 1 history substitution may be surrounded with 'I' and ')' if necessary to 
insulate it from the ch1n1cters which Thia, aftt:r 'ls -Id ·paul' we might do '!Illa' to 
do ''Is -Id @pauia', while a command starting 'la'. 

Quotations with • .. 
Th~ quotation of strinp by "' and .... can be used to prevent all or some of the remaining s1.1b· 
~tiu.u.ions" Strinp in. ••• are prevented imy further interpretation. Strings enclosed in 
.... are yet variable and expanded u described. beiow. 

In both cues resulting text becomes or part of) a single word; only in one special case 
{see Command Substitition below) does 1 .... quoted string yield pans of more than one word; '" 
quoted strinp never do. 

AUas subsUtuUon 

shell maintains a or aliases which a.n be established, displayed and modified by the 
alias r.malilu 1 command iine is scanned, it is parsed into distinct com-
mands and the first each left-to-right, is checked to see if it has an alias. If 
it does. the text which is the command is reread with the history mechanism 
av!Ulabie u though that comm§And were the input line. The resulting words replace 

command and argument list no reference is made to the history list, then the argument 
is left unchanged. 
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Thus if the alias for 'Is' is 'Is -I' the command 'Is /usr' would map to 'Is -1 /usr', the argu
ment list here beina undisturbed. Similarly if the alias for 'lookup' was 'arep !t /etc/passwd' 
then 'lookup bill' would map to 'arep bill /etc/passwd'. 

If an alias is found, the word transformation of the input text is performed and the aliasing pro
cess beains again on the reformed input line. Looping is prevented if the first word of the new 
text is the same as the old by Oauina 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 'sits arguments to the line printer. 

Variable substitution 

The shell maintains a set of variables. each of which has as value a list of zero or more words. 
Some of these variables are set by the shell or ref erred to by it. For instance, the argv variable 
is an imace 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 usina the set and unset commands. Of 
the variables ref erred to by the shell a number are toggles; the shell does not care what their 
value is. only whether they are set or not. For instance. the verbose variable is a toggle which 
causes command input to be echoed. The setting of this variable results from the -v com
mand line option. 

Other operations treat variables numerically. The '@' command permits numeric calculations 
to be performed and the result assigned to a variable. Variable values are, however, always 
represented as (zero or more) strings. For the purposes of numeric operations. the null string 
is considered to be zero, and the second and subsequent words of multiword values are ignored. 

After the input line is aliased and parsed, and before each command is executed. variable sub
stilution is performed }ceyed by '$' characters. This expansion can be prevented by preceding 
the '$' with a '\' except within •••s where it always occurs. and within "'s where it never 
occurs. Strings quoted by ••• are interpreted later (see Command substitution below) so '$' sub
stitution does not occur there until later, if at all. A '$' is passed unchanged if followed by a 
blank, tab, or end-of-line. 

Input/output redirections are recognized before variable expansion, and are variable expanded 
separately. Otherwise. the command name and entire argument list are expanded together. It 
is thus possible for the first (command) word to this point to generate more than one word, the 
first of which becomes the command name, and the rest of which become arguments. 

Unless endosed in •••or given the ':q' modifier the results of variable substitution may eventu
ally be command and filename substituted. Within •••a variable whose value consists of multi
ple words expands to a (portion oO a single word, with the words of the variables value 
separated by blanks. When the ':q' modifier is applied to a substitution the variable will expand 
to multiple words with each word separated by a blank and quoted to prevent later command or 
filename substitution. 

The following metasequences are provided for introducing variable values into the shell input. 
Except as noted. it is an error to reference a variable which is not set. 

Sname 
S{nameJ 

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 
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(but : modifiers and the other forms given below are not available in this case). 
Sname (selector} 
S(name(selectorJ} 

CSH (I) 

May be used to select only some of the words from the value of nam,. The selector is 
subjected to '$' substitution and may consist of a sinale number or two numbers separated 
by a ·-·. The first word of a variables value is numbered 'l'. If the first number of a 
ran1e is omitted it defaults to 'l '. If the last member of a ran1e is omitted it defaults to 
'S#name'. The selector '•' selects all words. It is not an error for a range to be empty if 
the second argument is omitted or i~ ranae. 

S#name 
S(#name) 

Gives the number of words in the variable. This is useful for later use in a '[selector]'. 

so 
Substitutes the name of the file from which command input is being read. An error 
occurs if the name is not known. 

$number 
SI number) 

Equivalent to 'Sargv(number)'. 

S• 
Equivalent to 'Sarav[•)'. 

The modifiers ':h', ':t', ':r', •:q' and ':x' may be applied to the substitutions above as may ':gh', 
•:at' and ':1r'. If braces '{' ')' appear in the command form then the modifiers must appear 
within the braces. The current Implementation allows only one •:• modlfter on each •s• 
expansion. 

The followina substitutions may not be modified with ':' modifiers. 

S?name 
$(?name} 

Substitutes the string 'l' if name is set, 'O' if it is not. 

S?O 
Substitutes 'l' if the current input filename is know, 'O' if it is not. 

SS 
Substitute the (decimal) process number of the (parent) shell. 

S< 
Substitutes a line from the standard input, with no further interpretation thereafter. It 
can be used to read from the keyboard in a shell script. 

Command and filename substitution 

The remainin1 substitutions, command and filename substitution, are applied selectively to the 
arguments of builtin commands. This means that portions of expressions which are not 
evaluated are not subjected to these expansions. For commands which are not internal to the 
shell, the command name is substituted separately from the argument list. This occurs very 
late. after input-output redirection is performed, and in a child of the main shell. 

Command substitution 

Command substitution is indicated by a command enclosed in •••. The output from such a 
co111mand is normally broken into separate words at blanks. tabs and newlines. with null words 
bein1 discarded, this te~t then replacing the original strin1. Within ••·s. only newlines force 
new words; blanks and tabs are preserved. 
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In any case, the sin&le 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 

If a word contains any of the characters'•', '?', '['or'{' or be&ins with the character·-·. then 
that word is a candidate for filename substitution, 1.iso known as 'globbing'. This word is then 
regarded as a pattern, and replaced with· an alphabetically sorted list of file names which match 
·the pattern. In a list of words specifyina filen~me substitution it is an error for no pattern to 
match an existing file name, but it is not required for each pattern to match. Only the meta
characters '•', '?' and '(' imply pattern matching, the characters ·-• and '{' being more akin to 
abbreviations. 

In matching filenames, the character '.'at the beginnin& 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 charac
ters separated by ' - ' matches any character lexically between the two. 

The character ·-· at the beginning of a filename is used to ref er to home directories. Standing 
alone, i.e. ·-· it expands to the invokers home directory as reflected in the value of the variable 
home. When followed by a name consisting of letters, digits and • - • characters the shell 
searches for a user with that name and substitutes their home directory; thus ·-ken' might 
expand to '/usr/ken' and ·-ken/chmach' to '/usr/ken/chmach'. If the character ·-· is followed 
by a character other than a letter or 'I' 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'. Left to right order is preserved, 
with results of matches being sorted separately at a low level to preserve this order. This con
struct 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 for 'source' is '/usr/source'. Similarly ' . ./{memo,•box}' might expand to ' . ./memo 
. ./box . ./mbox'. (Note that 'memo' was not sorted with the results of matching '•box'.) As a 
special case 'I'. ·}' and • {}' are passed undisturbed. 

Input/output 

The standard input and standard output of a command may be redirected with the following 
syntax: 

<name 
Open file name (which is first variable, command and filename expanded) as the standard 
input. 

<<word 
Read the shell input up to a line which is identical to word. Word is not subjected to vari
able, filename or command substitution. and each input line is compared to ~·ord before 
any substitutions are done on this input line. Unless a quotina '\', •••, ••• or •" appears in 
word variable and command substitution is performed on the intervening lines, allowing 
'\' to quote ·s•, '\ • and •••. Commands which are substituted have all blanks, tabs, and 
newlines preserved, except for the final newline which is dropped. The resultant text is 
placed in an anonymous temporary file which is given to the command as standard input. 

>name 
>!name 
>"name 

4th Berkeley Distribution 9/28/80 1-48 



CSH (l) UNIX Programmer's Manual CSH ( 1) 

>&!name 
The file narrue is used as standard output. If the file does not exist then it is created; if the 

exists, its is contents being lost. 

If the noclobbe'r is set, then the file must not exist or be a character special file 
(e.g. 1 or '/dev/null') or an error results. helps prevent accidental destruc-
tion of files. this case the '!' can be used and suppress this check. 

The involving route the diagnostic output the specified file as well as the 
standard output Name is in the same way as • <' input filenames are. 

>>name 
>>&name 
>>!name 
>>&!name 

m:une as standard • >' but output at the end of the file. If the 
rux:Jobber is set, then it is an error for the file not to exist unless one the '!' 

forms is given. similar to '> . 
A environment in which the shell was invoked as modified by the 
input-output and the presence of the command in a pipeline. Thus, unlike some 
previous shells, commands run a of shell commands have no access to the text of the 
commands by rather they receive the original standard input of the shell. The • < <' 
mechanism should be used to data. This permits shell command scripts to func-
tion as and allows the shell to block read its input. Note that the 
default standard input 1 command run detached is not modified to be the empty file 
'/dev /null'; rather the standard input remains as the original standard input of the shell. lf this 
is 11 terminal and if 1.he process attempts to read from the terminal, then the process will block 
and the user will be above.) 

Diagnostic output may be ...,,,.,.,,..,,." through a pipe with the standard output. Simply use the 
form 'I&' rather than just ·r. 
Express~ons 

A number the builtin commands (to be described subsequently) take expressions, in which 
the operators arc to those C, with the same precedence. These expressions appear in 
the if, and commands. The following operators are available: 

11 &&. I t & - ... ! - - - r < - > ... < > < < > > + - • / % ! - < > 

Here the to right,• ....... •'!-'•..,.-• and'!-','<-''>-''<' and 
'>'.'<<'and•:>>' '+'and·-', 'II'' and'%' being, groups, at the same level. The 
• ....... ' '!- • • - ®' and ·r· operators compare l.l!S strings; an others operate on 
numbers. operators ' .... ~· and are like '! .... ' and .... ..., ., except that the risht hand side is 
a (containing. e.1. •,.'s, '?'s and instances of'(...}') apinst which the left hand operand 
is matched. need for use the switch statement in shell scripts when all that 
is needed is 

Strings begin with •o· are considered octal numbers. Nun or missing arguments are con-
sidered 'O'. result are strings, which represent decimal numbers. h is 
important to note no two components an expression can appear in the same word; 

when ~u:ijacent to components of expressions which are syntactically significant to the 
parser ·r '< · '>' • (' they should be spices. 

Also available in expressions a.-; primitive operands are command executions enclosed in 'I' and 
•)•and file enquiries of the ·-1 nl\i.me' where /is one of: 
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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 relationship 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. 'l ', if the 
command exits with status 0, otherwise they fail, returning false, i.e. 'O'. If more detailed 
status information is required then the command should be executed outside of an expression 
and the variable status examined. 

Control flow 

The shell contains a number of commands which can be used to regulate the flow of control in 
command files (shell scripts) and (in limited but useful ways) from terminal input. These com
mands all operate by forcing the shell to reread or skip in its input and, due to the implementa
tion, restrict the placement of some of the commands. 

The foreach, switch, and while statements, as well as the if-then-else form of the ijstatement 
require that the major keywords appear in a single simple command on an input line as shown 
below. 

If the shell's input is not seekable, the shell buffers 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.> 

Builtln commands 

Builtin commands are executed within the shell. If a builtin command occurs as any com
ponent of a pipeline except the last then it is executed in a subshell. 

alias 
alias name 
alias name wordlist 

alloc 

b& 

The first form prints all aliases. The second form prints the alias for name. The final 
form assigns the specified wordlist as the alias of name; wordlist is command and filename 
substituted. Name is not allowed to be alias or unalias. 

Shows the amount of dynamic core in use, broken down into used and free core, and 
address of the last location in the heap. With an argument shows each used and free 
block on the internal dynamic memory chain indicating its address, size, and whether it is 
used or free. This is a debuuing command and may not work in production versions of 
the shell; it requires a modified version of the system memory allocator. 

b& '9job ... 
Puts the current or specified jobs into the background, continuing them if they were 
stopped. 

break 
Causes execution to resume .after the end of the nearest enclosing foreaclr or while. The 
remaining commands on the current line are executed. Multi-level breaks are thus possi
ble by writing them all on one line. 
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breaksw 
Causes a break from a resuming after the endsw. 

CllH label: 
A label in a switch statement as discussed below. 

ed 
td name 
cbdir 
duUr name 

CSH ( l ) 

Change the shells working directory to directory name. if no araument is given then 
change to the home directory user. 
If name is not found as a subdirectory current directory (and does not begin with 
'I', •.I' or ' . ./'), then each of the variable cdpath is checked to see if it has a 
subdirectory name. Finally, if all else fails but ntune is a she!! variable whose value begins 
with '/', then this is to see if it is a •1'""""'''u" 

continue 
Continue execution the nearest enclosing while or foreach. The rest of the commands 
on current line are executed. 

default: 
Labels 
labels. 

case in a switch statement The default should come after all case 

Print5 the directory stack; the top the stack is at the left, the first directory in the stack 
being the currerll 

echo wordlist 
echo - n wordlist 

The specified words are written to the standard output, separated by spaces. and ter· 
minated with a newline unless the - n option is specified. 

else 
end 
endH 
endsw 

if. switch, and while statements below. 

).) The arguments are read as input to the shell and the resulting command(s) 
is used to execute commands aenerated as the result of command 

vr.rrnnu• substitution. since occurs before these substitutions. See uer(l) for an 
using eval. 

ex~ command 
The specified command is executed in place of the current shell. 

nU 
tldt(expr) 

The shell exits with the value of the status variable (first form) or with the value or 

f 1 
'tijob ... 

Brings the c·1urent or specified jobs into 
stopped. 
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foreach name (wordlist) 

end 
The variable name is successively set to each member of wordliSI and the sequence of 
commands between this command and the matching end are executed. (Both foreach and 
end must appear alone on separate lineJ.) 

The builtin command continue may be used to continue the loop prematurely and the buil
tin command break to terminate it prematurely. When this command is read from the 
terminal, the loop is read up once promptin1 with •?• before any statements in the loop 
are executed. If you make a mistake typing in a loop at the terminal you can rub it out. 

slob wordlist 
Like echo but no '\ • escapes are recognized and words are delimited by null characters in 
the output. Useful for programs which wish to use the shell to filename expand a list of 
words. 

1010 word 
The specified word is filename and command expanded to yield a string of the form 
'label'. The shell rewinds il$ input as much as possible and searches for a line of the form 
'label:' possibly preceded by blanks or tabs. Execution continues after the specified line. 

hashstat 
Print a statistics· line indicatin1 how effective the internal hash table has been at locating 
commands (and avoiding exec's). An exec is attempted for each component of the path 
where the hash function indicates a possible hit, and in each component which does not 
begin with a • r. 

bls1ory 
history n 
history -r n 

Displays the history event li:at; if n is &iven only the n most recent events are printed. 
The - r option reverses the order of printout to be most recent first rather than oldest 
fim. · 

If (expr) command 
If the specified expression evaluates true, then the single command with arguments is exe
cuted. Variable substitution on command happens early, at the same time it does for the 
rest of the if command. Command must be a simple command, not a pipeline, a com
mand list, or a parenthesized command list. Input/output redirection occurs even if expr 
is false, when command is not executed (this is a bu&}. 

If (expr) then 

else If (expr2) then 

else 

end If 

Jobs 

If the specified expr is true then the commands to the first else are executed; else if expr 2 
is true then the commands to the second else are executed. etc:. Any number of else-if 
pairs are possible:; only one endifis needed. The else part is likewise optional. (The words 
else and endifmust appear at the beginning of input lines; the i/must appear alone on its 
input line or after an else.) 
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Jobs -I 
Lists the active jobs; given the -I options lists process id's in addition to the normal 
information. 

kill 'iijob 
klll -sia "job ... 
lr.Ulpid 
kill -sig pid ... 
kill -I 

Um it 

Sends either the TERM (terminate) signal or the specified signal to the specified jobs or 
processes. Signals are either aiven by number or by names (as given in 
lusrlinclude/signal.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) sianal as well. 

limit "source 
limit resource maximum-use 

Limits the consumption by the current process and each process it creates to not individu
ally exceed maximum-use on the specified resource. If no maximum-use is aiven, then the 
current limit is printed; if no resource is given, then all limitations are given. 

Resources controllable currently include cputime (the maximum number of cpu-seconds to 
be used by each process) • .filesize (the largest single file which can be created). da1as11e 
(the maximum arowth of the data+stack region via sbrk(2) beyond the end of the pro
gram text). stacksize (the maximum size of the automatic:ally·extended stack region). and 
coredumpsize (the size of the largest core dump that wilt be created). 

The maximum-use may be given as a (floating point or integer) number followed by a 
scale factor. For all limits other than cputime the default scale is 'k' or 'kilobytes' 0024 
bytes); a scale factor of 'm' or 'megabytes' may also be used. For cputime the default 
scaling is 'seconds', while 'm' for minutes or 'h' for hours. or a time of the form 'mm:ss' 
aiving minutes and seconds may be used. 

For both resource names and scale factors, unambiguous prefixes of the names suffice. 

loaln 
Terminate a login shell, replacing it with an instance of /bln/loaln. This is one way to log 
oft'. included for compatibility with sh(l). 

loaout 
Terminate a login shell. Especially useful if ignoreeof is set. 

newarp 

nice 

Changes the group identification of the caller; for details see newgrp(l). A new shell is 
executed by newgrp so that the shell state is lost. 

nice +number 
nice command 
nice +number command 

The first form sets the nice for this shell to 4. The second form sets the nic' to the siven 
number. The final two forms run command at priority 4 and number respectively. The 
super-user may specify negative niceness by using 'nice -number .. :. Command is 
always executed in a sub-shell, and the restrictions place on commands in simple ifstate· 
ments apply. 
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a ob up 
nohup command 

The first form can be used in shell scripts to cause hangups to be ignored for the 
remainder of the script. The second form causes the specified command to be run with 
hangups ignored. All processes detached with '&'are effectively nohup'ed. 

notify 
notlf)' '4job ... 

Causes the shell to notify the user asynchronously when the status of the current or 
specified jobs changes; normally notification is presented before a prompt. This is 
automatic if the shell variable notify is set. 

onintr 
onintr -
onintr label 

Control the action of the shell on interrupts. The first form restores the def a ult action of 
the shell on interrupts which is to terminate shell scripts or to return to the terminal com
mand input level. The second form 'onintr - ' causes all interrupts to be ignored. The 
final form causes the shell to execute a 'goto label' when an interrupt is received or a 
child process terminates because it was interrupted. 

In any case. if the shell is running detached and interrupts are being ignored, all forms of 
onintr have no meaning and interrupts continue to be ignored by the shell and all invoked 
commands. 

popd 
popd +n 

Pops the directory stack, returning to the new top directory. With a argument '+ n' dis
cards the nth entry in the stack. The elements of the directory stack are numbered from 
0 starting at the top. 

pushd 
pushd name 
pushd +n 

With no arguments, pushd exchanaes the top two elements of the directory stack. Given a 
name argument, pushd changes to the new directory (ala cd) and pushes the old current 
working directory (as in csw) onto the directory stack. With a numeric argument, rotates 
the nth argument of the directory stack around to be the top element and changes to it. 
The members of the directory stack are numbered from the top stanina at 0. 

rehash 
Causes the internal hash table of the contents of the directories in the path variable to be 
recomputed. This is needed if new commands are added to directories in the path while 
you are logged in. This should only be necessary if you add commands to one of your 
own directories, or if a systems programmer changes the contents of one of the system 
directories. 

repeat count command 
The specified command which is subject to the same restrictions as the command in the 
one line if statement above, is executed count times. 1/0 redirections occur exactly once. 
even if count is 0. 

set 
set name 
set name-word 
set name (index) -word 
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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 list. The second 
form sets name to the null string. The third form sets name to the single "-'Ord. The 
founh form sets the index'th component of name to word~ this component must already 
exist. The final form sets name to the list of words in wordlist. In all cases the value is 
command and filename expanded. 

These arguments may be repeated to set multiple values in a single set command. Note 
however. that variable expansion happens for all arguments before any setting occurs. 

setenv name value 

shift 

Sets the value of environment variable name to be value. a sintle string. The most com· 
monly used environment variable USER, TERM, and PATH are automatically imported 
to and exported from the csh variables user, term, and path; there is no need to use serenv 
for these. 

shift variable 
The members of argv are shifted to the left, discarding argv{/}. It is an error for orgv 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 

stop 

The shell reads commands from name. Source commands may be nested; if they are 
nested too deeply the shell may run out of file descriptors. An error in a source at any 
level terminates all nested source commands. Input during source commands is nenr 
placed on the history list. 

stop 'ltjob ... 
Stops the current or specified job which is executing in the backaround. 

suspend 
Causes the shell to stop in its tracks, much as if it had been sent a stop signal with ·z. 
This is most often used to stop shells started by su (1). 

switch (string) 
case strl: 

breaksw 

default: 

breaksw 
endsw 

time 

Each case label is successively matched, against the specified string which is first command 
and filename expanded. The file met.acharacters '•'. '?' and'( ... ]' may be used in the case 
labels, which are variable expanded. If none of the labels match before a 'default' label is 
found, then the execution begins after the default label. Each case label and the default 
label must appear at the beginning of a line. The command breaksw causes execution to 
continue after the endsw. Otherwise control may fall through case labels and default labels 
as in C. If no label matches and there is no default, execution continues after the endsw. 

tlm~ command 
With no argument, a summary of time used by this shell and its children is printed. If 
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arguments are given the specified simple command is timed and a time summary as 
described under the time variable is printed. If necessary, an extra sheli is created to print 
the time statistic when the command compleu~s. 

umask 
lmblask value 

The file creation mask is displayed (first form) or set to the specified value (second form). 
The mask is given in octal. Common values for the mask are 002 living all access to the 
group and read and execi.He access to others or 022 givins aH access except no write access 
for users in the group or others. 

un111.Has pattern 
All aliases whose names match the specified pattern are discarded. Thus au aliases are 
removed by 'unalias .. '. It is not an error nothing to be unaliased. 

unhash 
Use of the internal ha.sh table to speed location of executed programs is disabled. 

unUmU resource 
on Um it 

Removes the limitation on rts01m:e. lf no rtsourct is specified, then all rtsource limita
tions are removed. 

unset pattern 
All variables whose names match the specified pattern are removed. Thus all variables 
are removed by 'unset •'; this has noticeably distasteful side-effects. It is not an error for 
nothing to be unset. 

unsetenv pattern 
Removes all variables whose name match the specified pattern from the environment. 
See also the setenv command above and printt-n110). 

All background jobs are waited for. It the shell is interactive. then an interrupt can dis
rupt the wait, at which time the shell prints names and job numbers of all jobs known to 
be 01.n.sta.m:iin1. 

while (expr) 

"job 

While the specified expression evaluates non-zero, the commands between the while md 
the matching end are evaluated. Break and continue may be used to terminate or continue 
the loop prematurely. (The while and end must appear alone on their input lines.) 
Prompting occurs here the first time through the loop as for the foreach statement if the 
input is a terminal. 

Brings the specified job into the foreground. 

%job& 
Continues the specified job in the background . 

• @name - expr 
f} 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 expr. If the expression contains'<\'>'.'&' or f them at 
least this part or the expression must be placed within •(' ')'. The third form assigns the 
value or expr to the index'th argument of name. Both nam~ and its index'th component 
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must already exist. 

The operators '• • ', '+ - ', etc are available as in C. The space separatina the name from 
the assignment operator is optional. Spaces are-, however, mandatory in separating com
ponents of expr which would otherwise be single words. 

Special postfix • + +' and •- - ' operators increment and decrement name respectively. 
i.e.'@ i++•. 

Pn-deftned and enYlronment nriables 

The following variables have special meariing to the shell. Of these, arp, cwd, home, path. 
prompt, shell and status are always set by the shell. Except for r:wd and status this setting occurs 
only at initialization; these variables will not then be modified unless this is done explicitly by 
the user. 

This shell copies the environment variable USER into the variable user, TERM into term. and 
HOME into home, and copies these back into the environment whenever the normal shell vari
ables are reset. The environment variable PATH is likewise handled; it is not necessary to 
worry about its setting other than in the file .cshrc as inferior csh processes will import the 
definition of path from the environment, and re-export it if you then change it. (It could be set 
once in the .login except that commands through ne1(1) would not see the definition.) 

aqv 

ctlpath 

cwd 
echo 

history 

home 

lanoreeof 

mall 

noclobber 

Set to the arguments to the shell, it is from this variable that positional param
eters are substituted, i.e. '$1' is replaced by 'Sargv[l]', etc. 

Gives a list of alternate directories searched to find subdirectories in chdir com
mands. 

The full pathname of the current directory. 

Set when the - x command line option is given. Causes each command and 
its arguments to be echoed just before it is executed. For non-builtin com
mands all expansions occur before echoing. Builtin commands are echoed 
before command and filename substitution, since these substitutions are then 
done selectively. 

Can be given a numeric value to control the size of the history list. Any com
mand which has been referenced in this many events will not be discarded. 
Too large values of history may run the shell out of memory. The last exe
cuted command is always saved on the history list. 

The home directory of the invoker, initialized from the environment. The 
filename expansion of .... refers to this variable. 

If set the shell ignores end-of-tile from input devices which arc terminals. 
This prevents shells from accidentally being killed by control-D's. 

The files where the shell checks for mail. This is done after each command 
completion which will result in a prompt, if a specified interval has elapsed. 
The shell says 'You have new mail.• if the file exists with an access time not 
greater than its modify time. 

If the first word of the value of mail is numeric it specifies a different mail 
checking interval, in seconds. than the default, which is 10 minutes. 

If multiple mail files are specified, then the shell says 'New mail in nanw' 
when there is mail in the file nanw. 
As described in the section on Input/output, restrictions are placed on output 
redirection to insure that files are not accidentally destroyed, and that • > >' 
redirections ref er to existing files. 
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•otlob 

nonomatcb 

notify 

path 

prompt 

shell 

status 

time 

nrbose 
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If set. filename expansion is inhibited. This is most useful in shell scripts 
which are not dcalina with filenames, or after a list of filenames bas been 
obtained and further expansions are not desirable. 

If set, it is not an error for a filename expansion to not match any existing 
files; rather the primitive pattern is returned. It is still an error for the primi-
tive pattern to be malformed, i.e. 'echo r still sives an error. 

If set, the shell notifies asynchronously of job completions. The def a ult is to 
rather pr~nt job completions just before printing a prompt. 

Each word of the path variable specifies a directory in which commands are to 
be sought for execution. A null word specifies the current directory. If there 
is no path variable then only full path names will execute. The usual search 
path is'.', '/bin' and '/usr/bin', but this may vary from system to system. For 
the 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 con
tents 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 aive the rehash or the com
mands may not be round. 

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. 

The file in which the shell resides. This is used in forking shells to interpret 
files which have execute bits set, but which are not executable by the system. 
(See the description of Non-builtin Command Execution below.) Initialized to 
the (system-dependent) home of the shell. 

The status returned by the last command. If it terminated abnormally, then 
0200 is added to the status. Builtin commands which fail retur.n exit status 'l ', 
all other builtin commands set status ·o•. 
Controls automatic timing of commands. If set, then any command which 
takes more than this many cpu seconds will cause a line giving user, system, 
and real times and a utilization percentage which is the ratio of user plus sys
tem times to reaJ time to be printed when it terminates. 

Set by the -y command line option. causes the words of each command to be 
printed after history substitution. 

Non-builtln command execution 

When a command to be executed is found to not be a builtin command the shell attempts to 
execute the command via ~xec(2). Each word in the variable path names a directory from 
which the shell will attempt to execute the command. If it is given neither a -c nor a -t 
option, the shell will hash the names in these directories into an internal table so that it will 
only try an aec in a directory if there is a possibility that the command resides there. This 
areatly speeds command location when a large number of directories are present in the search 
path. If this mechanism has been turned off (via unhash), or if the shell was Jiven a -c or -t 
araument, and in any case for each directory component of path which does not begin with a 
• r. the shell concatenates with the given command name to form a path name of a file which it 
then attempts to execute. 
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Puenthesized commands are always ei<ecuted in a subsheU. Thus <(cd ; pwd) ; pwd' prints the 
hotM directory; you you were (printina this 1fter the home directory), while 'cd ~ 
pwd' leaves you in homl' Parenthesized commands are most often used to 
prevent chdir the current sheU. 

If ft&e has execute is not an execul.lbie binary to the system, then it is 
usumed to be a shell commands an 1 new shell is spawned to read h. 
If there is an alias for shell then alias 'Will be prepended to the 1r1ument li1t to 
form 11hell command. The of th~ alias full path name of the shell 
(e.1. 'Sibel!'): Note that i:1 i cue of alia:s !Ubititution, and only 
allows words to be prepended to the modification. 

lu1ument Ust prOCHsin1 

If 0 lo the 11hell is ' - ' then 
as follows: 

-c Commands we read from the (sinale) following argument which must be present 
arguments are placed argv. 

-e if any invoked command terminates abnormally or yiekk a non-zero exit 
~UIUJS. 

-f The shell wm start 
the fiie •.ah.re• 

- I The sheU is 1rn,.,.!"111r1 

terminal Shells 1re 
M.ls. 

!.M<~4!!11.1:~ it will neither search for nor execute commands from 
directory. 

its top-level input, even if it appears to not be a 
option if their inputs and ootputs ue termi· 

-111 Comm1nds are pars:ed, but not e:u~~t.Ued. This may aid in syntactic checking of shell 
Krlpts. 

-s. Command input is !alum standard input. 

- t A siniJe line of is read and u:ecuted. A •\ • m1y be used to escape the newline at 
the end this line c:cmtir11.1e onto another line. 

-v Causes the wtrbos~ to be set, with effect that command input is echoed after 

to be set. so ttuu commands are echoed immediately before exe-

-V the W?rbo!l4! vwble to :mt even before • .cshrc' is executed. 

-X Is to -x u -vis to -v. 

After fiaa argi.1ments if m-guments remain but none of the -e. -1. -1. or -t 
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argument is taken u the name or 1 file or commands to be executed. 
uv~ its name ror possible resubstitution by •so•. Since many 

"'"·"'<'il""'f'I """""'"'"" 6 or 1 1h~Us whose shell saipti are not compa· 
wm execute such a •sumdard' shell if the first character of a script 

does not start with 1 comment. Remaining arguments initialize the 

Jobs rurmins (either by •a;• or the ti, or~ ••• 
.. ,.,.,,,.. ... ,,....,,. from the keyboard, indudin1 hangups. Other 

inherited from itll parent The shells handling of inter
can be controlled by onintr. Login shells catch the 

on to children from. the 1tate in the shell's 
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I 

· \ · parent. In no case are interrupts allowed when a login shell is readina the file '.logout'. 
AU"fHOR 

I .William Joy. Job control and directory stack features first implemented by J.E. Kulp of 
i 1.1.A.S.A. Luenbura. Austria. with different syntax than that used now. 
I 

flLEI s 
·1.cshrc 

I -/.Joain 
I ·1.1otout 

Read at beginnina of execution by each shell. 
R.ead by loain shell, after '.cshrc' at IOlin. 
Read by JOiin shell, at loaout. 

i /bin/sh 
I /tmp/sh• 

Standard shell, for shell scripts not startina with a '#'. 
Temporary file for'<<'. 

I /etc/passwd Source of home directories for ··name'. 

LIMITATIONS 
I Words can be no lonaer than 1024 characters. The system limits argument lists to 10240 char-
! acters. The number of arguments to a command which involves filename expansion is limited 
I to l/6'tb the number of characters allowed in an ar1ument list. Command substitutions may 
1 

substitute no more characters than are allowed in an araument list. To detect loopina. the shell 
I restricts the number of alias substititutions on a sinale line to 20. 
I 

SE~ ALSO 
I sh(l), newc:sh(l), access(2), exec(2). fork(2), killP&(2), pipe(2), sigsys(2), umask(2), 
; vlimit(2). wait(2), jobs(l), sipet(l), tty(4). a.out(S). environ(S). 'An introduction to the C 
I shell' · 
i 

Bl!~S 

I 

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 misleadina (i.e. wrona) as the job may have 
chanaed directories internally. 

Shell builtin functions are not stoppable/restartable. Command sequences of the form 'a ; b ; 
c' are also not handled gracefully when stoppina is attempted. If you suspend 'b', the shell will 
then immediately execute 'c'. This is especially noticeable if this expansion results from an 
alias. It suffices to place the sequence of commands in O's to force it to a subshell. i.e. '( a ; b 
; c )'. 

Control over tty output after processes are started is primitive; perhaps this will inspire some
one to work on a &ood virtual terminal interface. In a virtual terminal interface much more 
interestina thinas could be done with output control. 

Alias substitution is most often used to clumsily simulate shell procedures; shell procedures 
should be provided rather than aliases. 

Commands within loops. prompted for by '?', are not placed in the history list. Control struc
ture should be parsed rather than beina recognized as built-in commands. This would allow 
control commands to be placed anywhere. to be combined with f. and to be used with•&:• and 
'; • metasyntax. 

It should be possible to use the ':' modifiers on the output of command substitutions. All and 
more than one':' modifier should be allowed on ·s· substitutions. 
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NAME 
cup - cre111te a tap ftle 

SYNOPSIS 
eta1s [ -ad ( -·d ( -w J ( -:1) n11me ... 

DESCIUPTION 

flL!S 

CUJgs makes I ~IS file for ml) from the specified c. Puca! and Fortrm sources. A tip file 
1ives the locations or objects On thi5 cue functions) in a group of fil~. Each line of 
the tip file contains the function name. the file in which it is defined, and a scannin1 pattern 
used to find function definition. The~ uc liven ~parate fields on the line, separated by 
blanks or tabs. Usina the togs rue, ex can quickly these functicm definitions. 

If the - x Oas is given, cta11 produces a list of function n;mes, the. line number and file name 
on which each is as well a! text that line and prints this on the standard output. 
This is a simple which can bl!! out as l!,ifi off·line readable function index. 

If the - 'II' is given, M the form expected by l!IFindO) is produced on the sh1nd1m! 
output This li!!iting the function name, file name. and page number {wuming 64 line 
paaes). Since the output wm sorted into lexicographic order. it maiy be desired to nm the 
output through sort - f. Sample use: 

-v files I sort -r > index 
v;rind -x 

in .t or are amumed to be C source files and are searched for C rou· 
tine Others are first eumined to 5ee if they contain my Puca! or For· 
tran if not, arc processed 111in looking for C definitions. 

Other are: 

- w suppressin1 warn in; di11nostic:s. 

- u causin1 the $pecified files to be updated in tap, that is. 1U references to them are deleted, 
and the new values are to the (Bew1ue; this option is implemented in 1 

way which is rather slow~ it is us1.ullly faster to simply rebuild the mis file.) 

The Lai main is ueated specially in C pr<>srams. The tag formed is created by prepending M to 
the name the file, with 1 tramn1 .c removed, if any, and !eadin& pathname components also 
1·emoved. This makes use of t:tag:s pn1ctical in directories with more than one progr1m. 

SE! ALSO 
ex(U. ) 

AUTHOR 

IUGS 
of f11.mctior.ui, Hbrouth:aes ind p~~ru for FORTRAN and Pucal is done is 1 

w1y. No is made to deal with block structure; if you have two Pas· 
blocks nme name you lose. 

deciding whether to took for C or Puca) and FORTRAN runctiom is a hack. 

4/l/81 1-61 



CU (IC) UNIX Procrammer's Maaual CU (IC) 

NANI 
cu - call UNIX 

SYNOPSIS 
a telao ( -I) ( -11 ( -1 speed) ( -I ICU) ( -lline) ( -·) 

ouca1n10N 
Cu calls up another UNIX system. a terminal, or possibly a non-UNIX system. It manaaes an 
interactive conversation with possible transfers or text Iles. r,1no is the telephone number. 
with minus sips at appropriate places (or delays. Tbe - I fJaa is used tO dial OUt to I terminal. 
Spttdpves the transmitsion speed (110, 134, ISO, 300, 1200); 300 is the default value. 

The - • and - I values may be used to specify pathnames ror the ACU and communications 
line devices. They can be used to override the f ollowina built·in choices: 

-a /dev/cuaO -1 /dev/culO 

The - "option, where 11 is a sin&)e diait. chanaes the last character or the ACU and communi· 
cations line to n. It is an abbreviation for -a /de.,/cuan -1 /dtY/culn. 

After makina the connection, cu runs as two processes: the •nd process reads the standard 
input and passes most or it to the remote system; the l'«ftw process reads from the remote sys· 
tem and puses most data to the standard output. Lines bqinnina with .... have special mean· 
inas. 
The •lldprocess interprets the rollowin1: 

terminate the conversation. 
terminate the conversation 

-·z 

-# 

·1cmd .. . 

-Scmd .. . 

'take from (to] 

-...put from (to) 

-. 

send the contents or Jill to the remote system, u tboush typed at the ter· 
minal. 

suspend the cu process. Note that the control·Z mUst be followed by a 
newline. 

sends a break. 

invoke an interactive shell on the local system. 

run the command on the local system (Yia sb -e>. 
run the command locally and send its output to the remote system. 

copy file 'from' (on the remote system) to ftle 'to' on the local system. If 
'to• is omitted. the 'from' name is used both places. 

copy file 'from' (on local system) to file 'to' on remote system. Jr 'to' is 
omitted, the 'from' name is used both places. 

durina ID output diversion, this togles whether the operation Of t:ll will be 
silent. i.e.. whether information received from the roreip system will be 
written to the standard outpuL This allows a "proaress repon" durina Ions 
transf'ers. 

• • • send the line •• ..• '. 

Both the "'""and nct/w processes bandies output diversions or the followina form: 

·> (> )(:)ftle 
zero or more lines to be written to ftJe 
-> 
In any cue, output is divened (or appended, if • > > • UMd) to the ftle. II ':' is used, the diver· 
lion is slilnt. i.e., it is writtell only to the ftle. If':' is omitted, output is written both to the ftV 
and to the standard outpuL Tbe trailina •·>' terminates the diversion. 
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FILES 

The use of ·~put requires m)' and cat on the remote side. h alJo requires that the current 
erue and km char1cters on the remote system be identical to the current ones on the local sys
tem. Blck!luhes are inserted at appropriate places. 

The ~ of "'%tab requires the existence of «Pio and ttt on the remote system. Also, suy tabs 
mode ii required on remote system if tabs are to be copied without expansion. 

finally. the - It 1111 specifies that ru.dls are to be turned into breaks. This allows the break key 
(and also control-shift@@) to send a break. 

/dev/cuaO 
/dev/culO 
/dev/null 
/usr/spool/uucp/LCK .. cu (al] [0-7J 

SIE ALSO 
rv(4), uy(4) 

DIAGNOSTICS 
Exh code is zero for normal u:it, nonzero (various values) otherwise. 

IVGS 
Only mailO) uses syntu anything like the syntiut of cu. 
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NAME 
date - print and set the date 

SYNOPSIS 
ate [ yymmddbbmm [ .ss 1 1 

DUCJUPTION 

DATE(l) 

IC no araumeat is 1iven. the current date and time are printed. If an araument is aiven. the 
current date is seL yy is the last two di&its of the year; the first mm is the month number, dd is 
tbe day number iii the month; lrh is the hour number (24 bOur system}; the second mm is tbe 
minute number. • .a is optional and is the seconds. For example: 

nLES 

date 1008004S 
sets the date to Oct a. 12:4S AM. The year. month and day may be omitted. the current values 
beiDI the defaults. The system operaces in GMT. Da11 takes care of the conversion to and 

· from loc:aJ $Wldud and daylipt time. 

/usr/al1m/wtmp to record time-settina 

SEE ALSO 
uunp<S) 

DIAGNOSTICS 
'No permission' if you aren't the super-user and you cry to chanae the date; ·bad conversion' it 
the date set is syntactically incorrecL 
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NAM! 
de - desk calculator 

SYNOPSIS 
dc[flle] 

DESCRlmON 

. -

De is ID arbitrary precision arithmetic package. Ordinarily it operates. on decimal integers, but 
one may specify an input base, output base, and a number of fractional diaits to be maintained. 
The overall structure of de is a stackina (reve~se Polish) calculator. If an 111ument is siven, 
input is taken from that file until its end, then from the standard input. The followin1 con
structions are recoanized: 

number 
The value of the number is pushed on the stack. A number is an unbroken strin1 of the 
disits 0-9. It may be preceded by an underscore _ to input a negative number. Numbers 
may contain decimal points. 

+ -1·0/o· 
The top two values on the stack are added ( +), subtracted ( - ) , multiplied (•), divided 
(/)' remaindered (%). or exponentiated r>. The two entries are popped oft' the stack; 
the result is pushed on the stack in their place. Any fractional part of an exponent is 
ianored. 

sx The top of the stack is PQpped and stored into a register named x. where JC may be any 
character. If the s is capitalized, JC is treated u a stack and the value is pushed on it. 

Ix The value in resister JC is pushed on the stack. The register JC is not altered. All resisters 
start with zero value. If the I is capitalized, resister JC is treated IS a stack and its top 
value is popped onto the main stack. 

d The top value on the stack is duplicated. 

p The top value on the stack is printed. The top value remains unchqed. P interprets 
the top of the stack IS an ascii strin1, removes ii, and prints it. 

I All values on the stack and in resisters are printed. 

q exits the proaram. If executin1 a strin1, the recursion level is popped by two. If Cl is 
capitalized, the top value on the stack is popped and the strina execution level is popped 
by that value. 

• treats the top element of the stack u a character strina and executes it u a stri.Da of de 
commands. 

X replaces the number on the top of the stack with its scale factor. 

I .. . I puts the bracketed ucii strin1 onto the top of the stack. 

<x >x -JC 

The top two elements of the stack are popped and compared. Register x is executed if 
they obey the stated relation. 

• replaces the top element on the stack by its square root. Any exiltina fractional part of 
the ar1ument is taken into account, but otherwise the scale factor is ipored. 

interprets the rest of the line u a UNIX command. . 

c All values on the stack are popped. 

I The top value on the stack is popped and used 11 the number radix for further input. I 
pushes the input base on the top of the stack. 

• The top value on the stack is popped and used u the number radix for further output 
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O pushes the output hue on the top of tbe stack. 

k the top of the suick ii popped, md that value is used u a 001.Mteptive sale factor: the 
11ppropriate number of places are printed on output. md maintained durina muhip!i~
tion. division. and exponentiation. The interaction of scale factor. input base, and out
put base wiH be reasonable if au are changed toaether. 

1 The stack level is pushed onto the stack. 

z replaces the number on the top or the stack with its iensth. 

? 
. . ,. . 

A line of input iJ taken from 

An example which prints the tint ten vah.tes of n! is 

Ual +dsa9 plalO>y]sy 
Osll 
lyx 

SII ALSO 
bc(l). which is a preprocessor for rk providin& infix notation and 1 C·ilke syntu which imple
ments fl.mctions and reasonable control structures for programs. 

DIAGNOSTICS 
'xis unimplemented' where xis an octal number. 
'stack empty' for not enoulh elements on the stack to do what wu uked. 
'Out of space' when the free lilt is exhausted (too many digits). 
'Out of headers' for too many m.amben being kept around. 
'Out or pushdown' for too many items on the stack. 
'Nesting Depth' for too many levels or nested execution. 
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NAME 
cld - convert and copy a file 

SYNOPSIS 
.. [option•valuel .•. 

DESCl.IPTION 
Dd copies the specified input file to the specified output with possible conversions. The stan
dard input and output are used by default. The input and output block size may be specified to 
take advantqe of raw physical 1/0. 

Wllun 
input file name; •tandard input is default 
output ftle name; standard output is default 
input block size n bytes (default S 12) 
output block size (default S12) 

option 
it
of
ibs•n 
obs•n 
bs•n set both input and output block size, supersedina ibs and obs: also, if no 

conversion is specified, it is particularly efficient since no copy need be done 
cbs • n conversion buft'er size 
skip• n skip n input records bef'ore startina copy 
ftJes•n skip n input flies before startins copy 
seek• n seek n records from bqinnins of output fUe before copyina 
count• n copy only n input records 
conv•ucii convert EBCDIC to ASCII 

ebc:dic convert ASCII to EBCDIC 
ibm sli&htly different map of ASCII to EBCDIC 
block convert variable lenath records to ftxed lenath 
unblock convert fixed len1th records to variable len&th 
k:ue map alphabetics to lower case 
ucase map alphabetics to upper cue 
swab swap every pair of bytes 
noerror do not stop processina 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, It or • to 
specify multiplication by 1024, 512, or 2 respectively; a pair of numbers may be separated by x 
to indicate a product. 

Cbs is used only it oscii, unblock, ~betlk. ibm, or block conversion is specified. In the first two 
cases, cbs characters are placed into the conversion buff er, any specified character mappina is 
done, tnilina blanks trimmed and new-line added before sendina the line to the output. In the 
latter three cases, characters Ire read into the conversion buft'er. 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 imqes per record into 
the ASCII ftle x: 

dd if-/dev/rmtO or-x ibs-800 cbs-80 conv-ucii,lc:ue 

Note the use of raw maatape. Dd is especially suited to 110 on the raw physical devices because 
it allows readina and writina in arbitrary record sizes. 

SllALSO 
ep(l). tr(l) 
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DIAGNOSTICS 

IUGS 
f +p records in(out): numbers of full and putial records rCld(wriUen) 

1be ASCII/EBCDIC conversion tables are taken from the 2S6 character standard in the CACM 
Nov, 1968. The 'ibm' conversion, while less blessed u a standard, corresponds better to cer· 
tain IBM print train conventions. There is no universal solution. 
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derotr - remove nrotr. troff. tbl and eqn constructs 

SYNOPSIS 
ilhroB [ - w J file ... 

DESCIUPTION 
DerQ,ffreadJ each file in sequence and removes au nrojfand trqffcom.mand lines. bacblash con
structions, macro definitions, eqn constructs (between '.EQ' and •.EN' lines or between delim
iters). and table descriptions and writes the remainder on .the standard output. Derojf follows 
Chains Of included tiles {'.so' &nd '.m;• commands); if I file has already been included, I '.SO' is 
i1I?Ored and a •.rue' terminates execution. If no input file is given, derojfread!I from the stan~ 
dard input ftie. 

If tbe -w tlq is given, the output is a word list, one 'word' (strin1 of letters, digits, and apos
u:ophes, beginning with a letter; apostrophes are removed) per line, and all other characters 
isnored. Otherwise. the output follows the original, with the deletions mentioned above. 

SEE ALSO 

IVGS 
troft"(l), eqn(l), tbl(l) 

Derq/f 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 
dC - disk free 

SYNOPSIS 
M [ -I] [ -I ] [ filesystem ... ] [ file ... ) 

DESCRIPTION 

FILES 

Dfprints out the number of free blocks available on the specified filesystem, e.a. "/dev/rpOa", 
or on the filesystem in which the specified file, e.a. ..SHOME" in contained. If no file system 
is specified, the free space on all of the normally mounted file systems is printed. 

The reported numbers are in file system block units; currently each filesystem block is 1024 
bytes Iona. twice the size of the blocks reported by du(l) or /s(l) with the -s option. 

Other options are: 

-I Report also the number of inodes which are used and free. 

-I examines also the free list, double checking that the summary number in the filesystem 
superblock is correct. 

/etc/fstab list of normally mounted filesystems 

SEE ALSO 
fstab(S), ic:heck(8), quot(8) 
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NAME 
diction.explain - print wordy sentences: thesaurus for diction 

SYNOPSIS 
diction [ -ml ] [ -mm J ( -n) [ -f pfile] file ... 
ezphdn 

DESCIUPTION 
Diction ftnds all sentences in a document that conlain phrases from a data base of bad or wordy 
diction. Each phrase is bracketed with [ J. · Because diction runs deroff before looking at the 
text. formauina header files should be included as part of the input The default macro pack.age 
-ms may be overridden with the flag -mm. The flag -mi which causes deroft' to skip lists, 
should be used if the document contains many lists or non-sentences. The user may supply 
her/his own pattern file to be used in addition to the default file with -f Rfik. If the Oas -n is 
also supplied the default file will be suppressed. 

Explain is an interactive thesaurus for the phrases found by diction. 

SEE ALSO 
deroff(l) 

BUGS 
Use of non-standard formatting macros may cause incorrect sentence breaks. Ir1 particular, dic
tion doesn't grok -me. 
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NAME 
diff' - dUf erential and 

SYNOPSIS .. { 
dltf[ J 1-b] 

DlFF (l) 

] [ -b] 

S [ -Dmtng] [ _, J Wel ftl~2 

DESCIUf'TION 
Ir bolb ars:uments are ri;..,,.,,.,,,..,., •• ., the contents directories by name. and then 
NM lbe ftle 

-I 

-r 

are several OD!t1or1s 

forms: 

a nJ,n4 
nl,nld nJ 
lif,],n]c::. d,n4 

ri ...... ,.; ..... tl .below} on text fties which are different. Binary 
and 11.ppear cme are 

piped throul}t ,n) to paginate it. other 
au text difference!! iue ""'"''"''"",, 

to common 
nme, which are otherwise not l'T11enrnrin~~a 

beginning with file name. 

and when comp1rin1 text files which diff'cr during directory com
mu:st be in the files to bring into qreemerit. Except 

set ftie dift'1mmc~s. If nftithcr fik J nor 
which use the standard input is used. 

<"lil' .. ,..1n1"V whose is the same as the .............. , .. 

format~ the default output format contains lines of these 

These lines resemble 
""""""'liiin to file}. In 

ed commands to convert jikJ into fi/£1. The numbers after the letters 

..... .,,,., .. , bow to convert 
abbreviated u a sifll-le 

exchansina and readina backward one may ucertain 
As in identical pairs where nl ""' n2 or nJ ""' n4 are 

come ail the lini!:s are df o:ted in the first file fllued by • < ·, 
!lil:CODQ file fl.113ed ' > •. 

any of the oahet1, the foUowin1 options are muuudly 

a, c 1nd d commands the editor INJ, which will recreate Jile1 
-,... following sbeU prcsrw may help maintain 

Only M Mtestral rue (Sl) and Ill chain or version-to· 
made be on hand. A 'llitest version• appears 

comparing directories with - et 1a 
rn•• .,,.,"1li<Ull iCXl rues Whitb lfe common t0 lbe t'llfO 

to their state io 
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JILES 

-c produces 1 diff' with lines or context. The default is to present .3 lines of context and 
may be changed, e.1 to 10. by -dO. With -c: the output format is modified slightly: 
the output beginning with identification of the files involved and their creation dates 
and then each change is separated by a line with 1 dozen ··s. The lines removed 
from /ilelare mi.rked with·-·~ those added to fi~1are marked•+•. Lines which are 
chln3ed from one rue to the other are marked in both files with • !'. 

- b does a fut, half ·hearted job. h works only when changed stretches are short and well 
separated, but does work on files of unlimited len1t.h. 

-Dstriq 
causes dtffto create a merged version of fi~J and .file1 on the standard output, with C 
preprocessor controls included so that a compilation of the result without defining 
suing is equivalent to c:ompmna fi~l. while deftnin1 .suingwill yield fill!]. 

- b causes trailin1 blanks (spaces and tabs) to be i1nored, and other strings or blanks to 
compare equal. 

/tmp/d????? 
/usr/Ub/difth for -h 
/usr/bin/pr 

SEE ALSO 
cmp(l), a:(l), oommO), edO), difDO) 

DIAGNOSTICS 

BUGS 

Exit status is 0 for no differences, 1 for some, 2 for trouble. 

Editing scripts produced under the -1 or -f option are naive about creating lines consisting of 
a single '.'. 

When comparin& directories with the -b option specified. di!f fust compares the files ala cmp, 
and then decides lo nm the di!f 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 differences. 
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NAM! 
dil'O - 3-way differential comparison 

SYNOPSIS 
flUD { -1x:t] Wel ftle2 ftleJ 

D!SCJUPTJON 

Fi LIS 

Dif!J compares three vemom of aa fi.te. and publishes disagreeing · nn1a of text flaged with 
these coda: 

au three files differ 
ji/e] iS t'IH'lf11>"'""' 

jik2 is different 

JikJ is diff ereot 

The type of change suffered in conve:rtin1 1 ruse or 1 given ftte to s.Ome is indi-
cated in one of these ways: 

f: nl a Text is to be appended after line number nl in file/, where/"'" l. or .l 

I: nl. n2 c Text ii to be changed in the ran1e line nl to line n.1. If nl .... n2, the range 
may to n,J. 

The oriliftl.I contents of !:he ran1e follows immediately lfter 1 c indication. When the contents 
of two files are identical, the contents of the lower-numbered file is suppressed. 

Under the -e option, di/13 publishes 1 script for the editor ed that will incorporate into file! au 
cbanga between filf!1 and fild, i.e. changes that normally would be ftaaed .... - "" - and 
""' - """-3. Option -x {-J) produces a script to incorpcirate only chanses tlaged .... ""' - '""' 
( .... ..., • • J). The foUowina command wm apply the resuhin1 script to •file 1'. 

(cat echo ·1.Sri> I ed - fiiel 

/tmp/dl????? 
/usr/1ib/diff3 

SI! ALSO 
diff(l) 

BUGS 
'°'uu;:ia;i1• of I !io,ale '.' wiU defeat -t. 

won't work. 
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NAM! 
du - summarize disk usa1e 

SYNOPSIS 
da [ -ad [ -a J [name ... J 

D!SCIUPTION 
D'4 gives tbe number of blocks ronwned in an files and <recursively) directories within each 
specified directory or ftle Mme. If Mme is missing, '. • is used. 

The optional argument - s causes only the irand total to be given. The optional u1ument - a 
causes an entry to be generated for each file. Absence of either causes an entry to be 1enerated 
for each directory only. 

A file which hu two Uno to it is only counted once. 

SEE ALSO 
df (l)' quot on 

BUGS 
Non-directories &iven as arguments foot under - a option) are not listed. 
If there are too many distinct linked files, du counts the excess ftles multiply. 
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NAME 
echo - echo &rl\lments 

SYNOPSIS 
edao ( -• J ( ara J ••. 

DESCIUPTION 
Echo writes its &rl\lments separated by blanks and terminated by a newline on the standard out· 
put. If the flll -n is used, no newline is added to the output. 

Echo is useful for producina c:liaanostics in· shell programs and for writina constant data on 
pii>es. To send diagnostics to the standard error file. do 'echo ... 1 >&2'. 
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ed - text editor 

SYNOPSIS 
Id [ - J l -p(prompd J [ -u J r -x J l name l 

DISCJU:PTION 
Ed ii the standard text editor. 

If 1 name argument is given, ed simulates im t command (see below) on the named file; that is 
to say, the fiJe is read into ttl's buft'er so that i~ can be edited. If-pis present, ed prompts for 
commands with •• • for prompt if givenJ If -u is present, 1U lower case text in the buffer is 
converted to upper case. If -:s: is present, an x command is simulated first to handle an 
encrypted file. The optional - suppresses the printin& of explanatory output and should be 
used when the standard input is an editor sc:ript 

Ed operates on 1 copy of any file it is edhin1; changes made in th~ copy have no effect on the 
fiJe until a w (write) command is liven. The copy of the text being edited resides in a tem
poruy file called t.be mafer. 

Comm4uub to ed have a simple and regular structure: zero or more addresses followed by 1 sin~ 
sJe character command, possibly foUowed by paramete~ to the command. These addresses 
specify one or more lines in the buffer. Missin1 addresses l.l'e supplied by default. 

In general, one command may appear on 1 line. Certain commands allow the addition 
text to the buffer. While ed is accepting text, h is said to be in input mode. In this mode, no 
commands are recognized; au input is merely collected. Input mode is left by typing a period 
•. • alone at the bes.inning of a line. 

Ed supports 1 limited form or regular expression notation. A regular expression specifies a set of 
strinp of characters. A member of this set of strings is said to be matched by the regular 
expression. the foUowins specification for regular expre!Woru1 the word 'character' means 
any character but newline. 

1. Any character e:iu::ept a special character matches itself. Special characters are the regu-
lar expression delimiter plus \ [ , and sometimes • • S. 

2. A. matches any character. 

3. A\ followed by any character except 11 digit or () matches that character. 

4. A nonempty string s bracketed [ s] for ['" s J) matches any character in not in) s. In 
s, \ bu no special meanina, and J may only appear as the first letter. A substring a-b, 
with a md b in ascending ASCII order. stands for the inclusive range of ASCH charac· 
ten. 

S. 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, off orm l ·8, bracketed x \) matches what x matches. 

7. A \ foHowed by 1 dilit n matches a copy of the string that the bracketed regular expres
sion beginning with the nth \ ( matched. 

8. A regular expression of form 1 &8. x. f oliowed by a regular expression or form l • 7. y 
matches a match for x followed by a match for y, with the x match being as long as pos
sible while stiJ! permitting a y match. 

9. A reaular expression of form 1-8 preceded by • for followed by $), is con.strained to 
matches Uuu begin 1u the left for end at the risht) end of 111 line. 

10. A regular expression of form 1~9 picks out the longest among the leftmost matches in a 
line. 
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11. An empty re1ular expression stands for a copy of the last regular expression encoun· 
tcred. 

Reaular expressions are used in addresses to specify lines and in one command (see .s below) 
lO specify a portion of a line which is to be replaced. If it is desired to use one of the resular 
expression metacbaracters as an ordinary character, that character may be preceded by '\'. This 
also applies to the character boundin1 the re1ular expression (often'/') and lO '\'itself. 

To understand addressing in ed it is necessary to know that at any time there is a current line. 
Generally speaking, the current line is the last line affected by a command~ 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 •s• addresses the last line of the buffer. 

3. A decimal number n addresses the n·th line of the buffer. 

4. ''x addresses the line marked with the name x, which must be a lower·case letter. 
Lines are marked with the k command described below. 

5. A regular expression enclosed in slashes •r addresses the line found by searching for
ward from the current line and stopping at the ftnt line containing a strin1 that matches 
the rqular expression. If necessary the search wraps around to the be&inning of the 
buffer. 

6. A rqular expression enclosed in queries'?' addresses the line found by searching back
ward from the current line and stopping at the first line containing a string that matches 
the regular expression. If necessary the search wraps around to the end of the buffer. 

7. An address followed by a plus sign • +' or a minus sign • - • followed by a decimal 
number specifies that address plus (resp. minus) the indicated number of lines. The 
plus sign may be omitted. 

8. If an address be&ins with '+' or • - • the addition or subtraction is taken with respect to 
the current line; e.1. • -s· is understood to mean '.- S'. 

9. If an address ends with '+ • or • - •, then 1 is added (resp. subtracted). As a conse
quence of this rule and rule 8, the address • - • refers to the line before the current line. 
Moreover. trailing • +' and • - ' characters have cumulative effect, so • - - • refers to 
the current line less 2. 

10. To maintain compatibility with earlier venions of the editor, the character .... in 
addresses is equivalent to • - •. 

Commands may require zero, one, or two addresses. Commands which require no addresses 
reprd the presence of an address as an error. Commands which accept one or two addresses 
assume def a ult addresses when insufficient are given. Ir more addresses are aiven than such a 
command requires, the last one or two (depending on what is accepted) are used. 

Addresses are separated from each other typically by a comma•,~. They may also be separated 
by a semicolon ';'. In this case the current line '.' is set to the previous address before the 
next address is interpreted. This feature can be used to determine the startina line for forward 
and backward searches ('/', '?'). The second address of any two-address sequence must 
correspond lO a tine followina the line correspondina lO the ftrst address. The special form ·~· 
is an abbreviation for the address pair 'l,S'. 
In the following list of ed commands, the def a ult 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. 
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As mentioned, it is 1enerally illegal for more than one command to appear on 1 line. However, 
most commands may be suffixed by •p' or by •r, in which case the current line is either printed 
or listed rupectively in the way discussed below. Commands may also be suffixed by 'n', 
mearuns the output of the command is to be line numbered. These s1.dlixes may be combined 
in any order. 
(.h 
<text> 

The append commmd reads the given text and appends it after the addressed line. '.' is 
left on the last line input, if there were any, otherwise at the addressed line. Address 'O' 
is legal for this command; text is placed at the beginning of the buff er. 

(., .)c 
<text> 

The c:lumge command deletes the addressed lines, then accepts input text which replaces 
these Unes. ·.' is left at tbe tut line input~ if there were none, it is left at the line preced.~ 
in1 the deleted lines. 

(., .)d 
The delete command deletes the addressed lines from the buffer. The Hne originally after 
the lut line deleted becomes the current line; if tbe lines deleted were ori1inaUy at the 
end, the new lut line becomes the current line. 

e filename 
The edit command causes the entire contents of the buff er to be deleted, and then the 
named file to be read in. • .' is set to the last line of the buffer. The number of characters 
read is typed. •tuemune' is remembered for possible use u a default file name in a subse· 
quent r or w command. If 'filename' is missing, the remembered name is used. 

E filename 
This command is the same as e, except that no dia1nostic results when no w hu been 
given since the last buff er alteration. 

f filename 
The filename command prints the currently remembered file name. If 'filename' is given, 
the currently remembered file name is changed to 'fiiename•. 

(1,S) g/regular expression/command list 

(.)i 

In the global command. the first step is to mark every line which matches the given regu
lu expression. Then for every such line, the given command list is executed with ', • ini@ 
tia.Uy et to that line. A siD1Je command or the first of multiple commands appears on the 
same line with the global command. AU lines of a multi-line list except the last line must 
be ended with '\ '. A. i, and c commands and usociated input are permitted; the ': ter· 
minati.q input mode may be omitted if it would be on tbe lat line of tbe command list. 
The commands g and v a.re not permitted in the command list. 

<text> 

This command inserts the given text before the addressed line. •. • is left at the lut line 
input. or. if there were none. at the line before the addressed line. This command differs 
from the a command only in ihe placement of the text. 

(. •• +l)j 
This command joins the addressed lines into a 1in1Je line; intermediate newlines simply 
disappear. •: is left at the res1.dt!n1 line. 
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(. •• )ma 
The move: w1:iwu1mu 
Jut 

(. • • ) n 

( ••• ) p 

q 

Q 

This co~runaria ii a synonym 

ED ( l) 

witb name x, which must a 
line. 

"'11,,111' ... ~'11<!?.l!l>t'I lines an uMmbi;uous way: ncn~sraphic chuac

p. 

l command may be 

line addressed by a. The 

l>\t 
command. 

a t" done. 

The p 

no diqnosth:: results when no w hu been 

the addreAed lint. no rue Mme is 
t iimd /commands). The file name 

Address •o• is le1al for r 
If the read is suc:cessful, the 

in from th.e 

rep1~1a by ttrin& matching tbe 
context may be !Suppressed by 

are replaced by the text 
sut:iexpre~~1:;111 e:oc11ote:CI N~rwiMn •\ (' md •\)'. When nested, 

i'l<At,ll!>ll'nhn<!;('I by rountms occurrences of '\ {' 

The special form 
substitute on the 

the letws r tbe m4)St recent re1uw 
the most r~nt left hand side of 1 substitute 

p the substitution). or 
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I (complement the settin1 of the g suffix). These letters may be combined in any order. 

( .•. ha 
Thi.I command acts just Uke the m command, except that 111 copy of the addressed lines is 
placed lfter address a (which may be 0). •:ii left: on the II.st line of the copy. 

(. •• ) u 
The undo command restores the buffer to it's state before the most recent buffer modify. 
ins command. The current line is ~ restored. Buff er modif yina commands are a, c, d, 
a. i, k, and v. For purposes of undo, 1 and v are considered to be a sin1Je buff er modif yin& 
command. Undo is its own inverse. 

When ed runs out of memory (at about 8000 lines on any- 16 bh mini-computer such as 
the PDP-11) This fuU undo i.s not possible, and u can only undo the eft'ect of the most 
recent substitute on the current line. This restricted unto also applies to editor scripts 
when ed is invoked with the • option. 

O. S) v/reguw expression/command list 
This command is the same u the aJobal command 1 except that the command list is exe· 
cuted 1 with •. • initially set to every line except those matching the regular expression. 

(l, S) w filename 
The write command writes the addressed lines onto the liven file. If the tile does not 
exist, it is created. The file name is remembered if there was no remembered file name 
already. If no file name is s,iven, the remembered ftle name, if any, is used (see e and f 
oomm.mds) . '.' is unchanged. If the command is successfi.d, the number of characters 
written is printed. 

(1, $) W filename 
Th.is command is the same as w, except that the addressed lines are appended to the file. 

(1, S) wq filename 
This command is the same as w except that afterwards a q command is done, exiting the 
editor after the rue is written. 

x A key string is demanded from the standard input. Later r, e and w commands wm 
encrypt and decrypt the text with this key by the aiaorithm of crypt(!). An explicitly 
empty key turns oft" encryption. ( • + D z or. 

(. + 1) Zill 

This command scrolls through the buff er startin1 at the addressed line. 22 for n, if given) 
Une! are printed. The last line printed becomes the current line. The value n is sticky, in 
that it becomes the def a ult for future z commands. 

($) -
The line number of the addressed line is typed. •. • is unchanged by th.is command. 

! <shell command> 
The remainder of the line after the •!' is sent to sh(l) to be interpreted as a command. 
•: is unc:hanaed. 

( . + 1, . + l) <newline> 
An address alone on a line causes the addressed line to be printed. A blank line alone is 
equivalent to •. + lp'; it is useful for steppin1 through text. If two addresses are present 
with no intervening semicolon. td prints the rqe of lines. If they are separated by a 
sem.icolon, the second line is printed. 

If an interrupt signal (ASCII DEL) is sent, ed prints '?interrupted' and returns to its command 
level. 

3rd Berkeley Distribution 9114179 
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Some sizt limitations: cluuacters per 256 characters per command list. char· 
a:ters per rue name. 1nd, on computers, characters the terrtoo1rary The limit 
on the number of depends oo core: each line takes 2 words. 

When radin11 file, NUL characters and all characters the ia..,t newline. 
It ref uses to read 

nu:s 
/tmp/r/' 
edhup: work is saved here if terminal up 

SEE ALSO 
B. W. Kernighan, A Tutorial Introduction tti the 
Et W. Kemishan, Adllaru:ed editing on UNIX 
sed (1) , crypt (1) 

DIAGNOSTICS 
'?name' for inaccessible file; errors. 

To protect qaimt throwing aw11y wluable work, 1 for t commar1d is considered to be 
urueu 1 w occurred the lat l:niffer A second q or rt 

BllGS 
The I oorr1.m1.1~d 
The to be on a..ffected lines. 
The x cornm1&·u::i, ·'.I special treatment or bansups only work on UNIX. 
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NAME 
efl - Extended Fortran Language 

SYNOPSIS 
el [ option ... J [ filename ... l 

DESCRIPTION 
£/I compiles a program written in the EFL language into clean Fortran. EJI provides the same 
control flow constructs as does Ratfor (1). which are essentially identical to those in C: 

statement grouping with braces; 
decision-making with if, if-else, and switch-case; while, for, Fortran do, repeat, and 
repeat...until loops~ multi~level break and next. In addition, EFL has C-like data struc
tures, and more uniform and convenient input/output syntax, generic functions. EFL 
also provides some syntactic sugar to make programs easier to read and write: 

free form input 
multiple statements/Jine; automatic continuation statement label names foot just 
numbers), 

comments: 
# this is a comment 

translation of relationals: 
>, > - , etc., become .GT., .GE., etc. 

return (expression) 
returns expression to caller from function 

define: define name replacement 

include: 
include filename 

The Efl command option -w suppresses warning messages. The option -c causes comments 
to be copied through to the Fortran output (default); -# prevents comments from being 
copied through. If a command argument contains an embedded equal sign, that argument is 
treated as if it had appeared in an option statement at the beginning of the program. Efl is best 
used with }77(1). 

SEE ALSO 
f770), ratfor(l). 
S. I. Feldman, The Programming Language EFL, Bell Labs Computina Science Technical Report 
#78. 
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NAME 
eqn, neqn, cbeckeq - typeset mathematics 

SYNOPSIS 
eqa [ -dxy ] [ -pa J [ -an J I -fn 1 [file 1 ... 
. checkeq [ ftle J ••• 

DISCl.IPTION 
Eqn is a trofJ'(l) preprocessor for typesettina mathematics on a Graphic Systems photo
typesetter, neqn on ierminals. Usaae is almost. always 

eqn ftle ... I troff' 
neqn ftle ... I nroff 

If no flies are specified, these proarams reads from the standard input. A line beaiMing with 
• .EQ' marks the start of an equation; the end of an equation is marked by a line beainning with 
•.EN'. Neither of these lines is altered, so they may be defined in macro packaaes to set 
centerina. numberina. etc. It is also possible to set two characters as 'delimiters'; subsequent 
text between delimiters is also treated as eqn input. Delimiters may be set to characters x and JI 
with the command-line ar1ument -d.xy or (more commonly) with 'delim xy' between .EQ and 
.EN. The left and ri&ht 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 throuah 
untouched. 

The proaram checkeq repons missing or unbalanced delimiters and .EQ/ .EN pairs. 

Tokens within eqn are separated by spaces, tabs, newlines, braces, double quotes, tildes or 
circumllexes. Braces (} are used for aroupin1; generally speakina, anywhere a sinale character 
like x could appear, a complicated construction enclosed in braces may be used instead. Tilde -
represents a full space in the output, circumflex A half as much. 

Subscripts and superscripts are produced with the keywords sub and sup. Thus x sub i makes x,. 
a sub i sup 2 produces a,2, and e sup (x sup 2 + y sup 1) aives eir2+>'2• 

Fractions are made with over: a over b yields : . 

. 1 
sqrt makes square roots: Jover sqrt {ax sup 1 +Ax-+c} results in JtJX2+Ax-+c 

The keywords from and to introduce lower and upper limits on arbitrary thinp: lim tx; is 
•-o 

made with limfrom {n-> i'ff) sum from 0 ton x sub i. 

Left and riaht bra. ckets, braces, etc., of the ri,ht height are made with left and rl1bt: /(ft Ix sup 

2 + y sup 1 o'ier alpha right 1- --J produces x 2+-;:J- 1. The rlaht clause is optional. Lqal 

characters after left and rlabt are braces, brackets, bars, c and f for ceiling and Ooor, and - for 
nothina at all (useful for a ri&ht·side-only bracket). 

Venical piles of things are· made with pile, lplle, cplle, and rplle: pile {a abow b above cl pro
a 

duces b. There can be an arbitrary number of elements in a pile. lplle left-justifies, pile and 
c 

cplle center, with different venical spacina, and rplle ri&ht justifies. 

Matrices are made with matrix: matrix { /col ( x sub i abow y sub 2 } ecol ( 1 abow 2 ) ) pro
Jt1 1 

duces 2. In addition, there is rcol for a riaht-justifted column. 
Y2 
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Diacritical marks are made with dot, dotdot, bat, dlde, bar. Tee, d1ad, and under: x dot - j(t) 
bar ii x-Jrif. , dotdot bar - -- n IUIMr ii; - !! ' and x IC - -- y dyad is ~ -1. 
Sizes and font can be chqed with size n or size :t n. roma, Italic, Mid, ad font n. Size and 
f onll can be cban&ed &)obally in a document by 1slze n and &fODt n, or by tbe command-line 
araumenll -an and -f n. 

Normally subscripts and superscripts are reduced by 3 point sizes from the previous size; this 
may be cbanpd by the command-line araument -pn. 

Successive display arauments can be lined up. Place mark before the desired lineup point in 
the first equation; place lineup at the place that is to line up vertically in subsequent equations. 

Shorthands may be defined or existina keywords redefined witb delne: tWiM thing '6 replace
nwnt t6 defines a new token called thing which will be replaced by repla~nwnt whenever it 
appears thereafter. The t6 may be any character that does not oc:cur in rqlattwwnt. 

Keywords like 111m (~) int <J) ilff ( oo) and shorthands like > - ( >) - > (-). and ! - ( ;11!) 
are recopized. Greek letten are spelled out in tbe desired me, • in o/pltll or GAMMA. 
Mathematical words like siD, cos, lot are made Roman automatically. Trql{l) four-character 
escapes like \ (bs <O> can be used anywhere. Strinp enclosed in double quotes • ... • are passed 
tbrouah untouched; this permi&s keywords to be entered • text, and can be used to communi
cate with trqlwhen all else fails. 

SEE ALSO 

BUGS 

troft'(l), tbl(l), ms(7), eqnchar(7) 
8. W. Kemi&)lan and L. L. Cherry, Type~tting Mothemotia-U#l''J Gukk 
J. F. Ossanna., NROFFITROff l/1ttr 's Manual 

. To embolden di&i&s. parens, etc., it is necessary to quote them, u in 'bold ·12.r·. 
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.'IAME 
error - analyze and disperse compiler error messages 

SYNOPSIS 
error [ -a J ( -1 J ( -• J ( -T J [ -t sufllxlist J [ -I ianoreflle] [name J 

DESCRIPTION 
Er,,,, analyzes and optionally dispersa the diqnostic error messqes produced by a number of 
compilers and lanauaae proceaors to the source file and line where the errors occurred. It can 
replace the painful, traditional methods of scribblina abbreviations of errors on paper, and per
mits error messaaes and source code to be viewed simultaneously without machinations of mul
tiple windows in a screen editor. 

Erl'OI looks at the error messages, either from the specified file ume or from the standard 
input. and attempts to determine which tanauaae processor produced each error messaae. deter
mines the source file ll'ld line number to which the error messaae refers, determines if the 
error messaae is. to be ipored or not. and inserts the (possibly sli&htly modified) error message 
into the source file 11 a comment on the line preceedin& to which the line the error messaae 
refers. Error messqes which can't be cateaorized by lan1uaae processor or content are not 
inserted into any file, but ue tent to the standard output. Error touches source files only after 
all input has been reacl. By spocifyina the -• query option, the user is asked to confirm any 
potentially dan1erous (such a touchina a file) or verbose action. Otherwise mor proceeds on 
its merry business. If the -t touch option and asociated sulftx list is &iven, """ will restrict 
itself to touch only those ftles with sutftces in the suffix list. Error also can be asked (by speci
fyin1 -y) to invoke w(l) on the files in which error messqes were inserted; this obviates the 
need to remember the names of the files with errors. 
uror is intended to be run with its standard input connected via a pipe to the error messaae 
source. Some lanauaae processors put error messaaes on their standard error file; others put 
their messages on the standard output. Hence. both error sources should be piped toaether 
into error. For example, when usin1 the csh syntax, 

make -s lint IA error -q -v 

will analyze all the error messaaes produced by whatever proarams mau rum when makin1 
lint. 
uror knows about the error messqes produced by: mak•. «, CJJP, ccom. OJ. Id, lint, pi, pc and 
J11. Error knows a standard format for error messaaes produced by the Jan1uaae processors. so 
is sensitive to changes in these formats. for all lan&uaaes except Pasta~ error messages are 
restricted to be on one line. Some error messaaes refer to more than one line in more than 
one files; error will duplicate the error messaae and insert it at all of the places referenced. 

E"or will do one of six thinas with error messaaes. 

synchronia 
Some tanauaae processors produce short errors describin1 which ftle it is processina. 
£rro, uses these to determine the file name for tan1ua1es that don't include the file 
name in each error messqe. These synchronization messqes are consumed entirely 
by error. 

discard Error messa1es from lint that ref er to one of the two lint libraries, /rnrllibllli/>.lc and 
/ull'lliblllib-port are dilc:arded, to prevent accidently touching these libraries. Apin, 
these error messaaes are consumed entirely by erl'OI. 

n11lli/Y Error messa1es from lint can be nullifted if they ref er to a specific function, which is 
known to pnerate diqnostics which are not interestina. Nullified error messaaes 
are not inserted into the source file, but are written to the standard output. lbe 
names of functions to ignore are taken Crom either the file named .errorrc in the 
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users's bome directory, or from the file named by the -I option. If the file does 
not exist, no error mess.qes are nullified. If the file does exist. ther~ must be one 
function name per line. 

MU jil~ q«ific 
~a that be intuited are grouped together, Md written to the sum. 

output before 11ny files are touched. They wm not be inserted into any source 

file speciJk Error meSSlfse refer to a specific file, but to no specific line, are written to the 
standard output when file is touched. 

tru~ trron Error messqes can be intuited are candidates for insertion into the file to which 
they refer. 

Only true error messages ire c:andid1tes for insertin1 irno the file they ref er to. Other error 
messages are consur.ied entirely by n-ro.r or are Mitten to the standard output Error inserts the 
error mesn1es source fUe oo the line preceedin1 the line the language processor found 
in en'or. Each error is turned a one line comment for the lanauage. and is inter-
ni.lly fiqged the strins 0 ### .. at the bqinnin1 or the error. imd .. "'%%" at the end of 

error. makes searching for errors easier with an editor, and aUows the mes-
u1a to be In addition, eac:h error m~ge contain.I$ the source line number 
for the line the message refers to. A reasonably formatted source prosram can be recompiled 
with the error m~;es still in wHhout having the error masages themselves cause future 
errors. For formatted source programs in free format languages. such as C or Pascal, it 
is possible to insert 1 comment into mother comment, which can wreak havoc with a future 

To format source prosram so there are no languqe statements on 
a comment 

Oplions 1vwl1ble with error ue: 

-n Do m:p! any files; all error messages are sent to the standard output 

-q The user is qu~rwd whether s/tHe wants to touch the file. A .. Y .. or ••n" to the question is 
necessary to continue. Absence of the -q option implies that all referenced files (except 
th~ ref erin& to discarded error messages) are to be touched. 

-v After 1.U have been to1.u::hed, overlay the visual editor 11i with it set up to edit all files 
touched. and positioned in the first touched file at the first error. If vi can't be found, try 
u or ed standard places. 

-t argument u 1 suffi.x list. Files whose suffices do not appear in the 
suffix are not touched. The suffix list is dot seperated, Md .... " wikkards work. Thus 
the suffbt list 

".c.y.(00111.h .. 

allows trnw to touch files endin1 with ••.c•\ ••.y'\ ••.foo•" and ... y''. 

-s Print out s1a1is1ics regarding the error categorization. Not too useful. 

Error catches interrupt Md terminate sisnals, and if in ihe in~nion phase. wiU orderly ter
minate what it is doina. 

AllTHOR 

rsu:s 
Robert Henry 

~/.errorrc 

/dev/tty 

4th Berkeley Distribution 

function names to ignore for lint error masqes 
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IUGS 
Opens the celetJpe directly to do user querJins. 
Source flies with links make I new copJ oC the fl1e with only one link to iL 

Cbansina a llnlUIP proceaor's format cl error messaaes may cause anw to not understand 
theerrormessap. 
&rot. since it ii pwelJ mecblaJcal, will not fllter out subsequent errors caused by 'floodptina' 
initiated by one syntactically trivial error. Hwnam are still much better 11 disclldina these 
related errors. · 
Pasc:al error meaaaes belolla after the lines d'ected (error puts them before). The aJianment 
or the ·t• markiaa tbe point ot error is also disturbed by '""'· 

Error wa desianed for work on CR.Ts at reasonably hi&h speed. It is less pleasant on slow 
speed terminals, and bll never been used on bardcopy terminals. 
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NAME 
ex. edil - text editor 

SYNOPSIS 
ti ( - ) [ -y) ( -1111] [ -r J l +command) [-I J name ... 
edit l ex options ) 

DESCRIPTION 
Ex is the root of a family of editors: «lit. 'x and w. Ex is a superset of «I. with the most notable 
extension beina a display editina racility. Display based editina is the focus of tli. 

If you have not used «/, or are a casual user. you will ftnd that the editor «lit is convenient for 
you. It avoids some or the complexities or a used mostly by systems proarammers and per
sons very familiar with «/. 

Ir you have a CRT terminal. you may wish to use a display based editor. in this CUC see vi()), 
which is a command which focuses on the display editina portion of ,x. 

DOCUMENT A. TION 

FILES 

The document Edit: A tulMial provides a comprehensive introduction to «/it mumina no previ
ous knowlqe or computers or the UNIX system. 

The Ex Refn,ntt Manual - Ymion J.S is a comprehensive and complete manual ror the com
mand mode reatures of ,x, but you cannot learn to use the editor by readina it. For an intro
duction to more advanced forms of editin1 usina the command mode of 'x see the editin& 
documents wrinen by Brian Kerniahan for the editor «I: the material in the introductory and 
advanced documents works also with ,x. 
An /111roduc:tion to Display £ditint -.·ith Vi introduces the display editor tli and provides reference 
ma1erial on vi. All of these documents can be found in volume 2c of the Prosrammer•s Manual. 
In addition. the Yi (}uic:k p_,_,,,,nc:' card summarizes the commands of w in a useful, functional 
way, and is useful with the lntroduc:tion. 

/usr/lib/ex?. ?strinp 
/usr/Jib/ex?. ?recover 
/usr/lib/ex?. ?preserve 
/etc/termcap 
·1.exrc 
ltmp!Exnnnnn 
/tmp/Rxmrnnn 
/usr/preserve 

error messqes 
recover command 
preserve command 
describes capabilities or terminals 
editor startup ftle 
editor temporary 
named buft'er temporary 
preservation directory 

SEE ALSO 
awk(l), ed(l). arep(l). sedH). srep<O. vi(l). lermcap(S). environCS> 

A.CTHOR 

ICGS 

OriainaJly written by William Joy 
Mark Horton has maintained the editor since version 2.7, addina macros. support for many 
unusual terminals. and other features such as word abbreviation mode. 

The u11do command causes aJI marks to be lost on lines c:hanpd and then restored if the 
marked lines were chanaed. · 

Undo never dears the butl'er modified condition. 

The z command prints 1 number or loaic:al rather than physical lines. More than a screen full 
of output may result if Ions lines are present. 
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File input/output errors don't print a name if the command line•-• option is med. 

There is no asy way to do 1 single scan ignoring cue. 

EX ( 1) 

editor does not warn if text is placed in named buffers and not used before exiting the edi· 
tor. 

characters are discarded in input ftles, and cannot appear in resultant files. 
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NAME 
eixpand, um:xpand - expand tabs to spaca, and vice vem 

SYNOPSIS 
Hp!Ud [ -tabstop J [ -tabl,tab2 •...• tabn J [rue ... ) 
ltll!iHpud [-a J [rue ... ] 

DESCRIPTION 

Sl!GS 

~··""'" pr~ the named rues or the standard input writin1 the standard output with tabs 
dumsed into blanks. :&cksp1ce characters are · pre.rved into the output and decrement the 
column rouru for tab calcu.Jatiom. Expand is usefw for pre-processina character. files (before 
sortin1. lookins 1t specific cohamns. etc.) duit contain tabs. 

If a sintlc 1abstop 1r1ument is liven then tabs are set tabstop spaca apart instead of the default 
I. U multiple tabstops are then the tabs arc set at thOle specific columns. 

Unexpam:J puts tabs back into the data from the standard input or the named fila and writes the 
rauh on the standard output. By default only ieamna blanks and tabs are reconverted to maxi~ 
mal strinp of tat». If the -a option ii given, then tabs 1re imened whenever they would 
romprea the resultant ftle by repiacina two or more ieharacten. 
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NAME 

explain - see diction 
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NAME 
expr - evaluate arauments IS an expression 

SYNOPSIS 
expr ara ••. 

DESCRIPTION . 
The arauments are taken IS an expression. After evaluation. the result is written on the stan
dard output. Each token of the expression is a separate araument. 

The operators and keywords are listed below. The list is in order of i!'creasina precedence. with 
equal precedence operators arouped. 

IX/JI' I IX/JI' 
yields the first ex,,, if it is neither null nor •o•. otherwise yields the second expr. 

IX/JI' cl IX/JI' 
yields the first txfJI' if neither expr is null or ·o·. otherwise yields ·o·. 

IX/JI' re/op IX/JI' 
where re/op is one of < < - - !- > - >, yields • 1 • if the indicated comparison is 
true. ·o· if false. The comparison is numeric if both txpr are integers. otherwise lexico
araphic. 

IX/JI' + IX/JI' 
1xpr - 1xpr 

addition or subtraction of the ar1uments. 

tXfJI' • 1xpr 
expr I expr 
IX/JI' % IX/JI' 

multiplication, division, or remainder of the arauments. 

IX/JI': expr 
The matchina operator compares the strina first araument with the regular expression 
second araument~ reaular expression syntax is the same IS that of fti(l). The\(. •. \) 
pattern symbols can be used to select a portion of the first araument. Otherwise, the 
matchina operator yields the number of characters matched C'O' on failure). 

( IX/JI') 
parentheses for aroupina. 

Examples: 

To add I to the Shell variable a: 
a-·expr Sa + r . 

To find the filename part (least sianificant part) of the pathname stored in variable a, which 
may or may not contain'/': 

expr Sa : ·.·/\C.•\)' ·r Sa 
Note the quoted Shell metacharacters. 

SEE ALSO 
sh(l). testO) 

DIAGNOSTICS 
E:cpr returns the followina exit codes: 

O if the expression is neither null nor •o•, 
I if the expression is null or •o·, 
2 for invalid expressions. 
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NAME 
eyacc - modified yacc allowina much improved error recovery 

SYNOPSIS 
.,ace I -• J [ arunmar J 

DESCRIPTION 
£yacc is lft old Venion or .)IQCC(l), which produces tables used by the Pascal system and its 
error recovery routines. £yacc rully enumerates test actions in its parser when an error token is 
in the look-ahead set. This prevents the parser rrom makina undesirable reductions when an 
error occurs before the error is detected. The table format ii dift'erent in ,,,ace than it was in 
the old yacc, a minor chanaes had been made for efticiency reasons. 

SEE ALSO 
yacc(l) 
"Practical LR Error Recovery" by Susan L. Graham, Charles B. Haley and W. N. Joy; SIG
PLAN Conference on Compiler Construction, Au1ust 1979. 

AUTHOR 
S. C. Johnson 
£yacc modifications by Charles Haley and William Joy. 

IUGS 
Pc and its error recovery routines should be made into a library of routines .for the new yacc. 
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NAME 
n1 - Fortran 77 compiler 

SYNOPSIS 
f77 ( option J ••• ftle ... 

DESCRIPTION 

nLES 

n1 is the UNIX Fortran 77 compiler. It accepts several types of arauments: 

Arauments whose names end with • .r are taken to be Fortran 77 source proarams; they are 
compiled, and each object proaram is left on the ftle in the current directory whose name is that 
or the source with •.o' substituted for ·.r. 
Arauments whose names end with •.r· or '.e' are taken to be Ratfor or EFL source pro1rams. 
respectively; these are first transformed by the appropriate preprocessor. then compiled by f77. 

In the same way, arauments whose names end with •.c• or '.s· are taken to be C or usembly 
source proarams and are compiled or assembled, producina a '.o' ftle. 

The followina options have the same meanina u in «(I). See ld(l) for load-time options. 

-c Suppress loadin1 and produce '.o' ftles for each source ftle. 

- a Have the compiler produce additional symbol table information for sdb( 1). Also pus 
the - Is f1aa to ld{l). 

-w Suppress aJI warnina messaaes. If the option is '-w66'. only Fortran 66 compatibility 
warninp are suppressed. 

- p Prepare object files for proftlina. see pro/( 1 ) . 

Name the final output ftle ouqn11instead of 'a.out'. 

The followina options are pe~uliar to /77. 
-onetrlp 

Compile DO loops that are performed at least once if reached. (Fortran 77 DO loops 
are not performed at all if the upper limit is smaller than the lower limid 

- u Make the def a ult type of a variable 'undefined' rather than usin1 the def au It Fortran 
rules. 

- C Compile code to check that subscripts are within declared array bounds. 

- F Apply EFL and Ratfor preprocessor to relevant files, put the result in the file with the 
suftix chanaed to • .r, but do not compile. 

- m Apply the M4 preprocessor to each •.r' or • .e' ftle before transformln1 it with the Ratfor 
or EFL preprocessor. 

-Ex Use the strina xu an EFL option in processina '.e' flies. 

- Rx Use the strina x u a Ratfor option in processina '.r' ftles. 

Other arauments are taken to be either loader option arauments, or F77-compatible object pro
arams. typically produced by an earlier run, or perhaps libraries of F77-compatible routines. 
These proarams, toaether with the results of any compilations specified. are loaded (in the 
order aiven) to produce an executable proaram with name •Lout'. 

ftle. lrruc] 
ftle.o 
LOUt 
/usr/lib/n7pass 1 
/lib/O 
/lib/cl 

input ftle 
object ftle 
loaded output 
compiler 
pass 2 
optional optimizer 
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/usr/Hb/libF77 .a 
/usr/Hb/libi77.a 
/lib/Ii be.a 

Sii ALSO 

UNIX PrOlfammer's Manual 

intrinsic function library 
Fortt1n 110 library 
C Hbruy. see section l 

S. I. Feldman. P. J. Weinber1er, A Portabk Fortran 11 Cof'll/llllr 
prof(l). cc(l). ld(l). efl(l). rad'or(l) 

DIAGNOSTICS 

f17 (l) 

The dia1nostics produced by j77itself are intended to be self·explanatory. Oci:uional messages 
may be produced by the loader. 

BVGS 
The ForttM 66 subset of th~ 1an&ua1e has been exercised extensively~ the newer features bave 
not. 
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NAME 
f iletype - determine file type 

SYNOPSIS 
filetype file 

DESCRIPTION 

FILETYPE (1) 

Filetype performs a series of tests on each argument in an attempt to clas
sify it. If an argument appears to be ascii, filetype examines the first 
512 bytes and tries to guess its language. 

BUGS 
It often makes mistakes. In particular it often suggests that command 
files are C programs. 

Does not recognize Pascal or LISP. 
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find - find ftles 

SYNOPSIS 
Ind patbnlme-list expression 

DESCIUPTION 
Find recursively descends the directory bieruchy for each pathname in the pa1hname-list (i.e., 
one or more pathnames) seekin1 rues that match a boolean expression written in the primaries 
given below. In the descriptions. the argument ·n is used u a decimal integer where +n means 
more t!w] n, -n means less than 11 and 11 means exactly n. 

- name filename 
True if the filename argument matches the current file name. Normal Shell argu
ment syntax may be used if escaped (watch out for'['. '?' and•••). 

-perm onum 
True if the file permission flap exactly match the octal number onum (see 
chmod( l)). If onum is prefixed by 1 minus si;n. more fl.as bits (017171. see slat(2)) 
become significant and the Rap are compared: (/lags&onum) - -onum. 

-type c True if the type of the file is c, where c is bt c, d or f for block special file, character 
special file, directory or plain ft!e. 

-links n True if the file hu n links. 

-111ser uname 
True if the file belongs to the user uname Ooain .name or numeric mer ID). 

-1roup gruune . 
True if the file belongs to lfOUP gnome (group name or numeric sroup ID). 

- sin n True if the file is n blocks Jona (512 bytes per block). 

-bn1m n True if the file has inode number n. 

- atime n True if the file has been KCeSSCd in n days. 

-mtlme n 
True if the file has been modified in n days. 

-Hee command 
True if the executed command returns a zero value u exit status. The end of the 
command must be punctuated by u escaped semicolon. A command ar1umeru 'W 
is replaced by the current pathname. 

-ok command 
Like -uec except that tbe generated command is written on the standard output, 
then the standard input is rad and the command executed only upon response y. 

- print Always true; causes the current pathname to be printed. 

- Hwer file 
True if the current file bu been modified more recently than the ar1ument file. 

The primaries may be combined using the f 0Uowin1 operaton (in order of decreasing pre
c:edcncc): 

U A parenthesized group of primaries and operators (parentheses are special to the Shell and 
must be escaped). 

2) The neption of a primary ("!' is the unary not operator). 

3) Concatenation of primaries (tbe and operation is implied by the juxtaposition of two pri
maries). 
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4) Alternation of primaries ('-o' is the or operator). 
EXAMPLE 

nLES 

To remove all flies named 'Lout' or ••.o' that have not been accessed for a week: 

ftnd I\( -name a.out -o -name ••.o• \) -atime +7 -exec rm{}\; 

/etc/puswd 
/etc/aroup· 

SEE ALSO 
sb(l), testU), ftlsys(S) 

BUGS 
The syntax is painful. 

7th Edition 
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fin1er - user information lookup program 

SYNOPSIS 
lnpr [ options l name ... 

DESCRIPTION 

fl LES 

By def au It fifllf!r lists the !Olin name, full name, terminal name and write status (u a ••' before 
the terminal name if write permission is denied), idle time. loain time, and office location and 
phone number (if they are known) for each current UNIX user. Odle time is minutes if it is a 
single integer, hours and minutes if a ':' is present, or diys and hours if a 'd' is present.} 

A longer format also exists and is used by finger whenever a list of peoples names is given. 
(Account names as well u first and lut names of users are accepted.) This format is multi·line. 
and includes aU the information described above as well as the user's home directory and login 
shell, any plan which the person has placed in the file .pl1m in their home directory, and the 
project on which they are working from the file .project also in the home directory. 

Finger options include: 

- m Match quments only on user name. 

-I Force lon1 output format 

-p Suppress printin1 of the .plan fties 

-s Force short output format. 

/etc/utmp 
/etc/passwd 
/usr /adm/lastlog 
-/.plan 
·1.project 

wbo file 
for users names. offices, ... 
last iogin times 
plans 
projects 

SEE ALSO 
w(l), who(!) 

AUTHOR 

IUGS 
Earl T. Cohen 

Only the first line of tbe .project fUe ii printed. 
The encoding of the goos field is UCB dependent - it knows that an office '197MC' is '197M 
Cory Hall', and tht 'S29BE' is 'S29B Evans Hall'. 

A user information data base is in the works and wiU radica11y alter the way the information 
that fin1tr uses is stored. Finger will require extensive modification when this is implemented. 
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fmt - simple text formatter 

SYNOPSIS 
f ma [ ruune .. . J 

DESCRIPTION 
Fmt ii a simple text f ormauer which rads the concatenation of input files (or standard input if 
none are liven) and produces on standard output a version of its input with lines u close to 72 
charlKl:ers lona u pouible. The spacins at the beginning of the input lines is preserved in tbe 
outp1.n, u are blank lines 1nd interword spacii11. 
Fmt ii meant to format mail messases prior to sending, but may also be useful for other simple 
wu. For instance, within visual mode of the ex editor (e.g. vi) t-he command· 

!}fmt 
wm reformat a paragraph. evening the lines. 

SEE ALSO 
nroff(!), maiHl) 

AUTHOR 
Kurt ShOflns 

BUGS 
The program was designed to be simple and fut - for more complex operations, the standard 
text processors 11e likely to be more appropriate. 
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NA.MI 
fold - fold Iona lines for finite width output device 

SYNOPSIS 
foW [ -width ] I file ... J 

Dbe&IPTION 
Fold ii 1 ftlter which will fold the contents of the specified files, or the standlfd input if no files 
are specified. breaking the lines to have maximum width width. The default for width is 80. 
Width should be a multiple or 8 if tabs are ~nt. or the tabs should be expanded using 
cqand(l) before coming to fold. 

SEE ALSO 
expand(l) 

BUGS 
If underlining is present it may be messed up by f okling. 
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NAME 
from - who is my mail from? 

SYNOPSIS 
from ( -s sender] (user) 

DESCRIPTION 
From prints out tht mail header lines in your mailbox file to show you who your mail is from. 
If u~r is specified. then u~r's mailbox is examined instead of your own. If the -s option is 
aiven, then only headers for mail sent by ~nder are printed .. 

FILES 
/usr/spool/mail/• 

SEE ALSO 
biff(l). mail(l), prmail(l) 
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NilU 
pts - set a strina from standard input 

SYNOPSIS 
let• (default) 

DISCRIPTION 
· N.B.: This command was introduced for use in .login scripts when tbe facilities or the tser(l) 
command were not totally adequate in settin1 the terminal type. This is no lon1er true, and 
'"s should no lonaer be needed. To boot, a construct "S<" is available in csh(l) now which 
bas the functionality or ~ts: 

set a•S< 
If <S. •• ")set a•clefault 

replaces 

set a• •sets default' 

Users of sh(l) should use its tHdcommand rather thin ~ts. 

<;,u can be used with csh(l) to read a strina from the standard input. If a default is liven it is 
used if just retum is typed, or if an error occurs. The resultant strina (either the default or as 
read from the standard input ii written to the standard output. If no default is liven and an · 
error occurs, ~ts exits with exit status 1. 

SEE ALSO 
csb (1) 

BUGS 
<;,is is obsolete. 
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lfaph - draw a 

SYNOPSIS 
lhPh I option ] ... 

DESCRIPTION 
Graph with no options takes pairs m.nnbers 
mtes of 1 lfiph. Successive points are connected 
the standard output for display by the filters. 

t'tw:l standard input as abscissas and ordi· 
straight lines. The graph is encoded on 

If the coordinates of a point are followed by a string. that string is printed as a 
label bqinnins on tbe point. Labels may be surrm.mded with quotes • .. : • in which case they 
ml'ly be empty or contain blanks and labels never contain newlines. 

The options tie recognized, as a argument. 
-~ Supply abscissu 1utomatically (they are missin1 from the input); spacing; is given by 

the next argument (default 1). A second optional argument is the starting point. for 
11n.rnorn111rn;; ab!llC2S$.U (deflluit 0 or lower limit liven by -:1). 

-b Break (disconnect) the graph each label in the input. 

-c Character string siven by next argument is default label for each point. 

-1 Next argument is style, 0 no grid, l frame with ticks, 2 fuH grid (def a ult). 

-l Next argument is for 
-m Next is mode (style) of connecting lines: 0 disconnected, 1 connected 

(default). devices distinguishable iine styles for other small integers. 

-s !llCreen., don't erase before plotting. 

-x [ l] 

-1 [ l] 

If I is present, x axis is IO§arithmic. Next 1 for 2) arguments are lower {and upper) x 
limits. Third u1ument, if present, is grid spacing on x axis. Normally these quantities 
are determined automatically. 

Similarly for y. 

Next argument is fraction of space for height. 

~-r is space to move right before plotting. 

-~ Simil&riy to move up before 
rllfl!S~t'lse horizontal and vertical ues. (Option -x now appl.ies to the vertical axis.) 

A legend indketing &rid range is produced with a lrid unless the -1 option is present. 

If 1 lower limit e:iu;;eeds the upper limit. the uis is reversed. 

ALSO 
spline (1). plot ( 1) 

I 

IUGS 
St0fl!$ all points and drops those for which isn't room. 

Sesments th~t run out of bounds 11e not windowed. 
iues may not be r"""'Ol>~~.t~ 
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NAME 
arep, egrep, f arep - search a file for a pattern 

SYNOPSIS 
1rep [ option l . . . expression [ file 1 ... 
qrep [ option } .. . [ expr~ion ] [ file J ... 
f 1rep [ option l . • . C strings l [ rue I 

DESCRIPTION 
Commands of the grep family search the input files (standard input default) for lines matching a 
pattern. Normally, each line found is copied to the standard output. Grep patterns are limited 
regular expressions in the style of ex-0 ); it uses a compact nondeterministic algorithm. Egrep 
patterns a.re full regular expressions; it uses a fast deterministic algorithm that sometimes needs 
exponential space. Fgrep patterns are fixed strings; it is fast and compact The following 
options are recognized. 

- v All lines but those matching are printed. 

-ll (Exact) only lines matched in their entirety are printed (Jgrep only). 

-c Only a count of matching lines is printed. 

-I The names of files with matching lines are listed {once) separated by newlines. 

-n Each line is preceded by its relative line number in the file. 

-b Each line is preceded by the block number on which it was found. This is sometimes 
useful in locating disk block numbers by context 

- i The case of letters is ignored in making comparisons. (E.g. upper and lower case are 
considered identical.) (grep and fgrep only) 

-s Silent mode. Nothing is printed (except error messages). This is useful for checking 
the error status. 

- w The expression is searched for as a word (as if surrounded by '\ <' and '\ > '. see 
exOU (grep only) 

-e expression 
Same as a simple expression argument, but useful when the expression begins with a - . 

-r file The regular expression (egrep) or string list (Jgrep) is taken from the file. 

In all cases the file name is shown if there is more than one input file. Care should be taken 
when using the characters S '" [ • I ( ) and\ in the expression as they a.re also meaningful to the 
Shell. It is safest to enclose the entire expression argument in .single quotes ' '. 

Fgrep searches for lines that contain one of the (newline-separated) strings. 

Egrep accepts extended regular expressions. In the following description •character' excludes 
newline: 

A\ followed by a single character other than newline matches that character. 

The character * ($) matches the beginning (end) of I line. 

A. matches any character. 

A single character not otherwise endowed with special meaning matches that character. 

A string enclosed in brackets [ J matches any single character from the strinz. Ranges 
of ASCH character codes may be abbreviated as in 'a-z0-9'. A l may occur only as 
the first character of the string. A literal - must be placed where it can't be mistaken 
as a range indicator: 
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A regular expression followed by " ( +, ?) malches a sequence of 0 or more ( l or 
more, 0 or 1) matches of the regulM expression. 

Two regular expressions concatenated match m match of the first followed by a match of 
the second. 

Two regular expressions separated by I or newline match either a match for the first or a 
match for the second. 

A regular expression enclosed in par~mtheses matches a match for the regular expres
sion. 

The· order of precedence of operators at the same parenthesis level is [] then '"+? then con
catenation then I and newline. 

SEE ALSO 
ex(l), sed(l), sh(l) 

DIAGNOSTICS 

llJGS 

Exit status is 0 if any matches are found, l if none, 2 for syntax errors or inaccessible files. · 

Ideally there should be only one grep, but we don't know a single al&orithm that spans a wide 
enough range of space-time tradeoffs. 

Lines are limited to 256 characters; longer lines are truncated. 
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NAME 
bead - live ftrst few lines of a stream 

SYNOPSIS 
bead ( -count J ( file ... J 

DESCalPTION 
This ftJter lives the ftrst count lines of eacb of the specified ftles, or of the standard input. If 
count is omitted it defaults to 10. 

SEE ALSO 
taiJ(l) 

Jrd Berkel.ey Distribution 2/24179 
1-106 



INEWS(l) UNIX Programmer's Manual INEWS(l) 

NAME 
inews - submit news articles 

SYNOPSIS 
inews [ -u filename ] -t title [ -n newsgroups ] [ ·e expiration date ] [ 
-q J l -f sender] 

inews -p [ filename 

inews -.c filename 

DESCRI ION 
Inews submits news articles to the USENET news network. The first form is 
for submitting user articles. If the -u flag is given along with a 
filename, the body will be read from the specified file; otherwise, the 
body will be read f:rom the standard input. A title must be specified as 
there is no default. Each article belongs to e.-TiSt of newsgroups. If the 
-n flag is omitted, the list will default to something like "general 11 • '. f 
you wish to submit an article in multiple newsgroups, the ~~ musY
be seperated by commas and/or spaces. If not specified, the expiration 
date will be set to the local default. The -q flag supresses the question 
that is asked when the use:r 6\ttempts to submit to a new newsgroup. The -f 
flag specifies the article's sender. Without this flag, the sender 
defaults to the user~s name. 

The second form is used for receiving articles from other machines. If 
fil~ is g:i.ven, the article will be read :from the specified file; Other
wise the article will be read from the standard input. An expiration date 
need not be present and a receival date, if present, will be ignored. 

After local installation, inews will transmit the article to all systems 
that subscribe to the newsgroups that the article belongs to. 

The third form is used mainly by readnews (!) for canceling articles. The 
filename given is the physical filename on the system. The article first 
be linked into the canceled article directory if it exists and will then be 
unl An article may only be canceled by the author, super-user, or 
news user. 

FILES 
/usr/spool/news/.sys.nn.n temporary articles 

r/spool/news/newsgroups/article no. 

r/spool/news/.canned 
r/lib/news/ngfile 

ALSO 

lib/news/seq 
lib/news 
lib/news/sys 

Articles 
Canceled articles 
List of legal newsgroups 

number of last article 
List of all articles ever seen 
System subscription list 

mail(l), readnews(l), uucp(l), getdate(3), msgs(l), recnews(l), send
news(l). uurec(l), news(5). news:rc(S) 
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AUTHORS 
Matt Glickman 
Mark Horton 
Stephen Daniel 
Tom R. Truscott 

Printed 2/16/82 

INEWS(l) 
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NAME 
iostat - report 110 statistics 

SYNOPSIS 
iostat [ interval [ count ] J 

DESCRIPTION 

FILES 

lostat iteratively reports the number of characters read and written to terminals. and. for each 
disk. the number of seeks and transfers 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 comple!ions and number of 
words transferred are counted~ for terminals collectively, the number of input and output char
acters 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 dev
ices it is possible to determine average seek times for each device. 

The optional interval argument 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. 

The optional count argumen.t restricts the number of reports. 

/dev/kmem /vmunix 

SEE ALSO 
vmstatO) 
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NAME 
join - relational database operator 

SYNOPSIS 
Join [options l filel file2 

DESCRIPTION 
Join forms, on the standard output, a join of the two relations specified by the lines of jilttl and 
file 1. Ii file! is ' - •, the standard input is used. 

Filttl and filtt1 must be sorted in increasing ASCII collating sequence on the fields on which 
they are to be joined. normally the first in each line. 

There is one line in the output for each pair of lines in /ilttl and filtt2 that have identical join 
fields. The output line normally consists of the common field, then the rest of the line from 
fild, then the rest of the line from Jik2. 

Fields are normally separated by blank. tab or newline. In this case, multiple separators count 
as one, and leading separators a.re discarded. 

These options are rccoenized: 

-an In addition to the norm&.! output. produce 1 line for each unpairabJe line in file n, 
where n is l or 2. 

-es Replace empty output fields by strin1 s. 
-Jn m Join on the mth field of file n. if n is missing, use tbe mth field in each file. 

-o lut Each output line comprises the fields specifed in list, each element of which bu the 
form 11.m, where n is a file number and mis a field number. 

-tc Use character c as a separator (tab character). Every appearance of t in a line is 
si&nifiant 

SEI ALSO 

SUGS 

IOrtO). comm(l), 1wk(l) 

With default field separation, the collatina sequence is that of sort -b; with -a, the sequence is 
that of a plain son. 
The conventiol)S of join, sort, comm, uniq, look and awlc(l) are wild!y incongruous. 
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NAME 
kill - terminate a process with extreme prejudice 

SYNOPSIS 
{ - sig ] processid ... 

km -I 

DESCRIPTION 
Kill sends the TERM (terminate, 15) signal to the specified processes. If a signal name or 
number preceded by'-' is given as first argument, that signal is sent instead of terminate (see 
signa/(2)). The signal n~mes are listed by 'kill --1', and are. as given in lusrlincludels1g11al. h, 
stripped of the common SIG prefix. 

The terminate signal will kill processes that do not catch the signal; 'kill -9 .. .' is a sure kill, as 
the KILL (9) signal cannot be caught By convention, if process number 0 is specified. all 
members in the process group (i.e. processes resulting from the current login) are signaled (but 
beware: this works only if you use sh(l); not if you use csh(l).) The killed processes musi 
belong to the current user unless he is the super-user. 

To shut the system down and bring it up single user the super-user may send the initialization 
process a TERM {terminate) signal by 'kill l '~ see ini1(8). To force init to close and open ter
minals according to what is currently in /etc/ttys use 'kill - HUP l' (sending a hangup, signal 
n. 
The process number of an asynchronous process started with '&' is reported by the shell. Pro

- cess numbers can also be found by using Kill is a built-in to csh(l); it allows job specifiers 
"% ... " so process are not as often used as kill arguments. See cshO) for details. 

SEE ALSO 

BUGS 

csh(l), psO). kil!(2). signa.H2) 

An option to kill process groups ala killpg(2) should be provided; a replacement for "kill O" for 
csh (l) users shou Id be provided. 
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NAME 
last ~ indicate last lo~ins of ~ser! and teletypes 

SYNOPSIS 
last ( name ••• J ( tty ••• J 

DESCRIPTION 

FILES 

~iil will look back in the '~m; file which record! all 
logins and logouts for inforwation about a user, a teletype 
or any grou~ of users and teletypes. Arguments specify 
names of users er teletypes of interest. Na~es of teletype! 
may be given fully or atbreviated. For exawple 'last O* is 
the same as 'last ttyC'. If multiple ar~umQnts are given, 
the information which appliis to any of the arg~~ents is 
~rinted. For example 'last root corsole' wculd list all of 
"root"s" sessiors as well as all sessiors ol'I tha console 
terminal. ~IJl will print the sessions of the s~ecifiec 
users ana teletypes, most recent first, indicating the ti~es 
at which the session be;an, the durltion of the session, anc 
the teletype which the session took ~lace on. If the ses
sion is still ccntinuing or was cut short by a reboot, l~ll 
so indicates .. 

The pseudo-user reboot logs in at reboots of thE system, 
-thus 

last reboot 

will give an indication of "ean timE betweer reboot. 

Ll~l with ne ar~uments prints a record of all lc~ins and 
lo;outs, in reverse order. 

If liil is interrupted, it indicates how far the search h~s 
progressed in ~lm,. If interrupted ~ith a quit siQnal C~en
erated by a control-\) l~~l indicates how far t~e search has 
progressed so far, and the search continues. 

/usr/adm/wtmp login data base 
/usr/adm/shutdownlo; which records shutdowns and reasons 
for same 

SEE ALSO 
wtmpCS), ac(8), lastcom"'C1) 

AUTHOR 
Howard Katsef f 
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NAMI 
lutoomm - show last commands executed in reverse order 

SYNOPSIS 
bastcomm [ command name ] ... {user name] ... 

DESCRIPTION 

LASTCOMM ( 1 ) 

Ltmcomm gives information on previously executed commands. La:su:omm with no arguments 
prints information about an the commands recorded during the current accounting file's life
time. If called with arguments, only those accounting entries whose command name or user 
name matches one of arguments are printed. example, 

wt~omm a.out 
would produce a listing of an the executions of commands named a.out, and 

lutcomm root 
would produce a listing of all the commands executed by user root. 

For each process entry, the following are printed. 

AUTHOR 

The name of the user who nm the process. 
command name under which the process was called. 

The amount of c:pu time used by the process (in seconds). 
time the process exited. 

Len Edmondson 

SEE ALSO 
last 0) 
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NAME 
ld - link editor 

SY~OPS!S 

Id I option l ... file ... 

DESCRIPTION 
Ld combines severru programs into one, resolves external references. and searches 
libraries. In the case several are given, and Id combines them, producing an 
object module executed or become input for a further Id run. the 
latter case. the -r must to preserve relocation bits.) The outpu! of Id is 
left on a.out. This file is made executable if no errors occurred during the load. 

routines are com::atenated in the order specified. The entry point of the output is 
the beginning the first routine the -e is specified). 

If any argument is a library, it is exactly once at the point it is encournered in the 
argument list. those routines defining an unresolved external reference are loaded. if a 
routine from a references another routine in the library, and the library has no! been 
i:mxess~~a by 0, the routine must appe.ar after the referencing routine in the 
library. Thus lhe order of programs within libraries may be important. The first member of a 

be a named ' __ ,SYMDEF'. which is understood to be a dictionary for the 
•w,..,.,,.,r-.. r. by l); the dictionary is searched iteratively to satisfy as many refer· 

The symbols '_etext', ' 
ref erred to, are set to 
data, and the first 

and ' , 'edata' and 'end' in C) are reserved. and if 
location above the program, the first location above initialized 

above a!! da1a It is erroneous to define these symbols 

Ld 1.mderstands for --1. they should appear before the file names. 

-A This option incremental loading, i.e. linking is to be done in a manner so that 
the resulting object may be read in!o an already executing program. The next argument 
is the name whose symbol table will be taken as a basis on which to define 
additional Only newly linked material will be entered into the text and data 
portions of a.out, but new symbol table will reflect every symbol defined before and 
after the load, This argument must appear before any other object file in 
the The -T option may be used as well, and will be ta.ken to mean that 
th<e will commence at the corresponding address (which must be 
a value is the old value of _end. 

- D as a hexadecimal number and pad the data segment with zero 

-d of common storage even if the -r flag is present 

The ""''""'""' argument is taken to be the name of the entry point of the loaded pro-
0 is the default 

-Ix the library name '/lib/iibx.a', where xis a string. If 
•tusr/lib/libx.a' A library is searched when its name is 
of a - J is significant. 

-M load map, listing the names of the files which will be loaded. 

- N Do not make text read only or (Use Mmagic number~ 0407.) 

-n the output a 0410 &magic number"} that when the output file is 
the text portion will be read-only and shared among all users executing the 

This involves the data. areas up to the first possible 1024 byte boundary 
the end the text. 
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FILES 

-o The name argument after -o is used as the name of the Id output file, instead of a.out. 

-r Generate relocation bits in lhe output file so that it 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 'Strip' the output by removing all symbols except locals and globals. 

-s 'Strip' the output, that is, remove the symbol table and relocation bits to save space 
(but impair the usefulness of the debuggers). This information can also be removed by 
stripOL . 

-T The next argument is a hexadecimal number which sets the text segment origin. The 
default origin is 0. 

-c (fftrace") Print the name of each file as it is processed. 

-u Take 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 Save local symbols except for those whose names begin with 'l '. This option is used 
by ccO) 10 discard internally-generated labels while retaining symbols local to routines. 

-x Do not preserve local (non-.globl) symbols in the output symbol table; only enter 
external symbols. This option saves some space in the output file. 

-y sym Indicate each file in which sym appears, its type and whether the file defines or refer
ences it Many such options may be given to trace many symbols. Ut is usually neces
sary to begin sym with an '_'.as external C. FORTRAN and Pascal variables beiin with 
underscores.) 

-i Arrange for the process to be loaded on demand from the resulting executable fiie (413 
formal) rather than preloaded. This is the default. Results in a 1024 byte header on 
the output file followed 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 format 
the first few BSS segment symbols may actually appear (from the output of s1ze(2)) !o 
live in the data segment; this to avoid wasting the space resulting from data segment 
size roundup. 

/lib/lib•.a libraries 
/usr/lib/!ib•.a more libraries 
/usr/locai/lib/iib•.a still more libraries 
a.out output file 

SEE ALSO 
as(l). arO). ccO). ranlib(l) 

. BUGS 
· There is no way to force data to be page aligned. 
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NAME 
learn - computer aided instruction about UNIX 

SYNOPSIS 
learn [ -directory ) [subject [ lesson (speed ) ] ] 

DESCRIPTION 

FILES 

BUGS 

learn gives CAI courses and practice in the use of UNIX. To get started simply type •team'. 
The program will ask questions to find out what you want to do. The questions may be 
bypassed by naming a subjtct, and the last lesson number that learn told you in the previous ses
sion. You may also include a speed number that was aiven with the lesson number (but 
without the parentheses that learn places around the speed number). If lesson is • - ', learn 
prompts for each lesson~ this is useful for debugging. 

The subjects presently handled are 

editor 
eqn 
files 
macros 
morefiles 
c 

The special command •bye' terminates a learn session. 

The -directory option allows one to exercise a script in a nonstandard place. 

/usr/learn and all dependent directories and files 

The main strength of learn, that it asks the student to use the real UNIX. also makes possible 
baffling mistakes. It is helpful. especially for nonprogrammers, to have a UNIX initiate near at . 
hand during the first sessions. 

Occasionally lessons are incorrect, sometimes because the local version of a command operates 
in a non-standard way. Such lessons may be skipped, but it takes some sophistication to recog
nize the situation. 
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NAME 
leave - remind you when you have to leave 

SYNOPSIS 
inn [ hhmm J 

DESCRIPTION 
uave waits until the specified time, then reminds you that you have to leave. You are rem
inded 5 minutes and l minute before the actual time, at the time, and every minute thereafter. 
When you log off, leave exits just before it would have printed the next mes.sage. 

The time of day is in the form hhmm where hh ·is a time in hours (on a 12 or 24 hour clock). 
All times are converted to a 12 hour dock, and assumed to be in the next 12 hours. 

If no argument is given, leave prompts with "When do you have to leave?". A reply of newline 
causes leave to exit, otherwise the reply is assumed to be a time. This form is suitable for 
inclusion in a . login or .profile. 

Leave ignores interrupts, quits, and terminates. To get rid of it you should either log off or use 
"km -9" giving its process id. 

SEE ALSO 
calendar ( 1) 

AUTHOR 
Mark Horton 

BUGS 
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NAME 
learn - computer aided instruction about UNIX 

SYNOPSIS 
learn ( -directory ] [ subject ( lesson [ speed ] ] ) 

DESCRIPTION 

FILES 

BUGS 

Learn gives CAI courses and practice in the use of UNIX. To get started simply type 'learn'. 
The program will ask questions to find out what you want to do. The questions may be 
bypassed by naming a subjtct, and the last lesson number that learn told you in the previous ses
sion. You may also include a speed number that was given with the lesson number (but 
without the parentheses that learn places around the speed number). If lesson is '-'. learn 
prompts for each lesson~ this is useful for debugging. 

The subjects presently handled are 

editor 
eqn 
files 
macros 
more files 
c 

The special command 'bye' terminates a /tam session. 

The -directory option allows one to exercise a script in a nonstandard place. 

/usr/learn and all dependent directories and files 

The main strength of /tarn. that it asks the student to use the real UNIX. also makes possible 
baffling mistakes. It is helpful. especially for nonprogrammers, to have a UNIX initiate near at . 
hand during the first sessions. 

Occasionally lessons are incorrect, sometimes because the local version of a command operates 
in a non-standard way. Such lessons may be skipped, but it takes some sophistication to recog
nize the situation. 
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NAME 
leave - remind you when you have to leave 

SYNOPSIS 
lnn [ bhmm l 

DISCIUPTION 
leave waits until the specified time, then reminds you that you have to leave. You are rem
inded S minutes and 1 minute before the actual time, at the time, and every minute thereafter. 
When you log off, leave exits just before it would have printed the next message. 

The time of day is in the form hhmm where hh ·is a time in hours fon a 12 or 24 hour dock). 
All times are converted to a 12 hour clock, and assumed to be in the next 12 hours. 

If no argument is given, leave prompts with "When do you have to leave?". A reply of newline 
causes leave to exit, otherwise the reply is assumed to be a time. This form is suitable for 
inclusion in a .logm or .profile. 

Leave ignores interrupts. quits, and terminates. To get rid of it you should either log off or use 
"kill -9" giving its process id. 

SIE ALSO 
calendar ( l) 

AUTHOR 
Mark Honon 

BUGS 
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NAME 
lex - 1enerator of lexical analysis proarams 

SYNOPSIS 
lex [ -hfn ] [ file ] ... 

DESCRIPTION 

LEX ( 1) 

La 1enerates proarams to be used in simple lexical analyis of text. The input filn (standard 
input default) contain regular expressions to be searched for, and actions written in C to be 
executed when expressions are round. · 

AC source program, 'lex.yy.c' is generated, to be compiled thus: 

cc lex.yy.c -11 

This program, when run, copies unrecognized portions of the input to the output, and executes 
the associated C action for each regular expression that is recognized. 

The following lex proaram converts upper case to lower, removes blanks at the end of lines, 
and replaces multiple blanks by sin&le blanks. 

%% 
[A-Z] putchar(yytext(O) +·a·-· A'); 
[ ]+S 
[ ] + putchar(' '); 

The options have the following meanings. 

-t Place the result on the standard output instead of in ftle 'lex.yy.c'. 

-,- Print a one-line summary of statistics of the aenerated analyzer. 

-n Opposite of-•; -n is default. 

-r 'Faster' compilation: don't bother to pack the resultina tables; limited to small pro-

SEE ALSO 
yacc(l) 

arams. 

M. E. Lesk and E. Schmidt, LEX - Lexical Analyzer ~nerator 
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NAME 
lint - a C program verifier 

SYNOPSIS 
tint [ - abcbnpuYx 1 file ... 

DESCRIPTlON 
Lint attempts to detect features of the C proaram files which are likely to be bup. or non· 
ponable. or wuteful. It also checks the type usqe of the program more strictly than the com· 
pilers. Among the thinp which are currently found are unreachable statements. loops not en· 
tered at the top. automatic variables declared and not used. and logical expressions whose value 
is constant. Moreover. the usage of functions is checked to find functions which return values 
in some places and not in others. functions called with varying numbers of &r1uments. and 
functions whose values are not used. 

By default. it is assumed that aJl the Jiw& are to be loaded together. they are checked for mutual 
compatibility. Function definitions for certain libraries are available to linr. these libraries are 
referred to by a conventional name. such as '-Im'. in the style of ld(l). 

Any number of the options in the following list may be used. The -D. -u. and -1 options of 
er< 1) are also recognized as separate &r1uments. 

p Altempt to check portability to the IBM and GCOS dialects of C. 

b Apply a number of heuristic tests to attempt to intuit bup. improve style. and reduce 
waste. 

b Repon bmlk statements that cannot be reached. (This is not the default because, un-
f onunately. most lu and many yacc outputs produce dozens of such comments.> 

" Suppress complaints about unused arguments in functions. 

1 Repon variables referred to by extern declarations. but never used. 

a Repon assignments of Iona values to int variables. 

c Complain about casts which have questionable ponability. 

a Do 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 taraer program). 

n Do not check compatibility against the standard library. 

Exit(2) and other functions which do not return are not understood: this causes various lies. 

Certain conventional comments in the C source will change the behavior of linr. 

/~NOTREACHEO• / 
at appropriate points stops comments about unreachable code. 

/•VARARGSn•/ 
suppresses the usual checking for variable numbers of arguments in the following f unc
tion declaration. The data types of the first n &r1uments are checked~ a missina n is 
taken to be 0. 

t•NOSTRIC'r I 
shuts oft' strict type checking in the next expression. 

1• ARGSUSEO• / 
turns on the -.- option for the next function. 

rLINTLIBRAR r I 
at the beginning of a file shuts oft" complaints about unused functions in this file. 
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FILES 
/usr/lib/lint(l2) proarams 
/usr/lib/llib-lc declarations for SWldard functions 
/usr/lib/tlib-port declarations for portable functions 

SEE ALSO 
cc(l) 
S. C. Johnson. Lint. a C Proeram Cll«ks' 

7th Edition 
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NAME 
lisp - lisp interpreter 

SYNOPSIS 
lisp 

DESCRIPTION 
Lap is a lisp interpreter for a dialect which closely resembles MITs MACLISP. This lisp, known 
as FRANZ LISP, features an 1/0 facility which allows the user to chan1e 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. Interpreted functions may be mixed with code compiled by 
lis:t(l} and both may be debuued 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; one should refer to the manuals listed below. 

AUTHORS 

nLES 

An early version wu written by Jeff Levinsky, Mike Curry, and John Breedlove. Keith 
Sklower wrote and is maintaining the current venion, with the assistance of John Foderaro. 
The garbage collector was implemented by Bill Rowan. 

/usr/lib/lisp/auxfnsO.l 
/usr/lib/lisp/auxf nsl.l 
/usr/lib/lisp/trace.I 

common functions 
less common functions 
Joseph Lister trace packa1e 

SEE ALSO 
liszt(l ). 

BUGS 

'FRANZ LISP Manual, Version 1' by John K. Foderaro 
MACLISP Manual 

The error system is in a state of flux and not all error messages are as informative as they could 
be. 
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Hut - compile a program 

SYNOPSIS 
U11t ( - mpqruwxCQST ) ( - o objfile ] [ name l 

DESCRIPTION 

rn,Es 

Liszt takes a file whose names ends in •.I' and compiles the FRANZ LISP code there leaving an 
object program on the file whose name is that the source with '.o' substituted for '.I'. 

The following options are interpreted by 

- m Compile a MACUSP ftle, by chana;in& the readt1ble to conform to MACLJSP syntax and 
including a macro-.defined com{:l3tibility pacltase. 

-o Put the object code in the file, rather than the default • .o' file. 

-p places 1u the 
llso created with profiling in 
<see proJU).) 

of e1ch non°loal function. If the lisp system is 
this allows function calling frequency to be determined 

-q print warning and error messages. Compilation statistics and notes on correct but 
umm.1al constructs wm not be printed. 

- r place bootstrap code at the of the object file, which when the object file is 
executed wm ~use a. lisp system to be invoked and the object file f1.5l'ed in. 

-u Compile 1 UCI·lispfile, changing the readtable to conform to UCl·Lisp syntax and 
including a macro-.defined compatibility pac:ka1e. 

- w diagnostics. 

-111 Create a lisp cross reference file with the same name as the source file but with '.x' 
appended. The program l) reads this file and creates 1 · human readable cross 
ref ere nee listing. 

-C put comments in the a.m:mbler output of the compiler. Useful for debugging the com
piler. 

-Q Print compilation statistics and warn strange constructs. This is the default. 

-S Compile the named program and leave the assembler-tan1ua1e output on the 
conespomiins file suffixed '.s'. This will also prevent the assembler language ftle from 

-T the assembler output to standard output 

U' no soi.m:e is the tompiler wm run interactively. You will find yourself 
talking to the ) top~level command interpreter. You can compile a file by using the func-
tion li:s::n (an rdambda) with the same arguments u you use on the command line. For example 
to compile 'f oo '. a MA CUSP ftlc, you wo1.dd use: 

-m foo) 

Note supplies the •• extension for you. 

/usr/lib/lfap/machacbJ MACUSP compatibUity package 
macro definitions of Unix system calls 
UCI Lisp compatibility package 

A UT HOit 
John 1-oi'.'ler:un 
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SIE ALSO 
· lisp(l), i.uef(l) 
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NAME 
In - make links 

SYNOPSIS 
In name 1 [ name2 ] 
lo name ... directory 

DESCRIPTION 
A link is a directory entry ref erring to a ftle; the same file (together with its size, all its protec
tion information, etc.) may have several links ta it. There is no way to distinguish a link to a 
file from its original directory entry~ any changes in the file are effective independently of the 
name by which the file is known. 

Given one or two argumenu. In creates a link to an e:xistina file name/. If name] is given. the 
link has that name: name] may also be a directory in which to place the link: otherwise ii is 
placed in the current directory. If only the directory is specified, the link will be made with its 
name the same as the last component of name/. · 

Given more than two arguments, In makes links to aU the named files in the named directory. 
The links made will have the same name as the files being linked to. 

It is forbidden to link to a directory or to link across file systems. 

SEE ALSO 
rmO}. cp(l), mv(D 
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NAME 
load 

SYNOPSIS 

UNIX Programmer's Manual 

load [-y) [-i] [-s date [-e date]] 

DESCRIPTION 

LOAD(LOCAL) 

Load prints a graph of a given day's S minute load average on the standaro 
output. Also, a range of days is permitted. With no arguments, load print· 
a graph for the current day. With the "-s" argument followed by a date, 
load will attempt to print a graph for that day. If no data exists, you 
will be informed. The date should be something like 12-April-81, or 5-Dec-
81, or 3-November-1981. If the "-e date" argument is exists, the range of 
dat.es from the "-s" date to the "-e" date will be graphed (average). The 
"-i" argument specifies whether to include weekends in such ranges. The 
default is to exclude weekends. With the "-y" argument, load prints a 
graph for yesterday. 

Examples: 
load prints a graph for today 
load -y prints a graph for yesterday 
load -s 5-jan-82 prints a graph for 5-jan-82 
load -s 1-jan-82 -e 8-jan-82 prints a graph for 1-jan-82 

to 8-jan-82 
load -s 1-jan-82 -e 8-jan-82 -i same as preceeding but include 

weekends 

The x-axis (horizontal) represents the time of day, from 0 (mid.night) to ~~ 
(mid.night of the following day). The increments are 20 minutes. The y·axiE 
(vertical) represents the load average, from 0 (no load) to some maximum 
value. 

The loads are obtained by averaging the four 5-minute load averages during 
each twenty minute period. Some smoothing of the resultant data points has 
been done to assure a more continuous curve. 

BUGS 
There's only so much that can be done with simple asterisk graphs. Long 
ranges may cause the program to take awhile getting the data. 

FILES 
/etc/loads load average data file 
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NAM! 
lock - reserve a terminal 

SYNOPSIS 
lock 

OESCalmON 
Lock requests a password from the user, then prints •LOCKED• on the terminal and refuses to 
relinquish the terminal until the password is repeated. If the user f oraets the password, be has 
no other recourse but to loain elsewhere and kill the lock process. 

A\JTHOR 
Kun Sboens 

6uGS 
Should timeout after lS minutes. 
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NAME 
look - find lines in a sorted list 

SYNOPSIS 
leok [ -di J strina [ file J 

DESCalPTION 
Look consults a sorted fik and prints all lines that beain with Sll'ing. It ~ binary search. 

FILES 

The options d and f aft'ect comparisons as in .sot'~(l): 
• 'Dictionary' order: only letters, di&its, tabs and blanks participate in comparisons~ 

f Fold. Upper case letters compare equal to lower case. 

If no Ji~ is specified, /usr/dictlwortb is assumed with collatina sequence -di. 

/usr/dict/words 

SEE ALSO 
sort(l), arep(l) 
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NAME 
login - sign on 

SYNOPSIS 
lOBin [ usemame ] 

DESCJiUPTION 
The login command is used when a user initially signs on. or it may be IJled at any time to 
change from one user to mother. The latter cue is the one summarized .1bove and described 
here. See •How to Get Smned' for bow to dial u.p initially. 

If log'in is invoked without an llflUment, it Mb for a WlCf nmne. and, i1 appropriate. 1 pa.a-
ward. Echoing is tumed off (if possible) during the typin1 the pusword. so it wm not 
appear on the written record of the seuion. 

After a successful loam. ~unting files ue updated and the user is informed of the existence 
or .mail 1uui meaq1H>f ·the-day files. Login initwize.s the user and aroup IDs and the workin1 
directory, then executes a command interpreter (usually sh (1)) according to ~iftcatioM 
found in a password file. Ar&ument 0 of the command interpreter is ' - sh. 

Login is recognized by sh (1) and executed directly (wit.bout forking). 

/etc/utmp 
/usr/adm/wtmp 
/mr/maiU" 
/etc/motd 
/etc/pl.UWd 

SEE ALSO 

acc:ountin1 
accoc.mting 
mail · 
m~ge-.of ·the-day 
password file 

init{S), new;rp(l). getty(8), mail(l), passwdO), passwd(.5) 

DIAGNOSTICS 
'Login im:orrect,' if the name or the password is bad. 
'No Shell', 'crumot open pu,$WOrd file', 'no directory': corumlt a programmir11 counselor. 
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NAME 
lorder - find orderina relation· for an object library 

SYNOPSIS 
lon:ler file ... 

DESCRIPTION 

FILES 

The input is one or more object or library archive (see ar( 1)) fiks. The standard output is a list 
of pairs of object file names. meanina that ~he first file of the pair refers to external identifiers 
defined in the second. The output may be processed by 1sor1(1) to find an ordering of a library 
suitable for one-pass access by /d{l ). 

This brash one-liner intends to build a new library from existing '.o• files. 

ar er library • torder • .o I tsorf 

The need for lorder may be vitiated by use of ranlib(l). which converts an ordered archive into 
a randomly accessed library. 

•syrnref. •symdef 
nmO). sed(l), son(l), join(l) 

SEE ALSO 

Bl/GS 

tson(l), td(l), ar(l), ranlib(l) 

The names of object files, in and out of libraries, must end with '.o'; nonsense results other· 
wise. 
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NAME 
lpr. vpr - line printer spooler 

SYNOPSIS 
lpr [ option ] ... [ file ] ... 
vpr [ -b banner J [ file ] ... 

DESCIUPTION 

LPR (l) 

I.pr causes the fila to be queued for printing on a line printer. If no files are named. the stan
dard input is read. The following options are available: 

-r Remove the ftle when it has been queued. 

-c Copy the file to insulate ap.imt changes· truu may happen before printing. 

- m Repon by mail( l) when printins is complete. 

- n Do not repon by mail. This is the def auit option. 

Vpr is the PfOl!'tlm used by !pr when the online printer is a Versatec machine to insert an identi
fyin1 banner before the output. strip overstrikes, and. where ponibie. remove blank lines to 
make 66-Une pages tit on 64 lines. If the file /ug/admlvpacr:t is writable. 11pr places accouting 
information on it. 

I usr I spool/I pd/lock 
lusr/spool/lpd/cf"' data file 
/wn/spooVlpd/df" daemon control file 
/usr/spool/lpd/tf" temporary version of control ft.le 
lusr/bin/vpr for Versatec printer 
/usr/adm/vpacct · 

SEE ALSO 
opr{ l), lpd(8) 
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NAME 
ls, l, lf, lx, di - list contents of directory 

SYNOPSIS 
ls [ 
1 [ 

lmq:rstuxlCF'R] name ... 
options ] name ... 

DESCRIPTION 
For each directory lists the contents of the directory; for 
each fi argument, its name and any othe:r information 
requested .. TI1e output is sorted alphabetically by default. When no arg.i-
ment is given, the current. is When several arguments l'l:re 
given, the arguments are first. sorted ly, but file arguments 
appear before directories and their contents. 

There are three major 1 formats. The format chosen depends on 
whether the output is to a teletype, and may also be controlled by 
option flags. The default format for a teletype is t.o list the contents of 
directories in multi-column format, with the entries sorted down the 
column.s. which are not the contents of a directory being inter-
preted are sorted across the page rather than down the page in 
columns. This is because the individual file names may be arbitrarily 

.) If the standard is not a teletype, the default format is to 
list one entry per line. Finally, there is a stream output format in which 
files are listed across the page, separated by ', 1 characters. The -m flag 
enables this format; when invoked as l this format is also used. 

There are an unbelievable number of options: 

-1 List in long format, mode, number of links, owner, size in 
, and time of last modification for each file. (See below.) If 

the file is a special file the size field will instead contain the 
and minor device numbers. This is the default if the program l.S 

invoked as 

-t Sort by time modified (latest first) instead of by name, as is normal. 

-a List all entries; usual i ' and' .. 1 are suppressed. 

Give size in blocks, indirect blocks, for each entry. 

-d If argument is a directory, list only its name, not its contents 
(mostly used with -1 to get status on directory). 

-r Reverse the order of sort to ge.t. reverse alphabetic or oldest first. :s 
app:rop:date. 

-u Use time of last access instead of last modification for sorting (·t) 
or printing (-1). 
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·c Use time of file creation for sorting or printing. 

-i Print i·number in first column of the report for each file listed. 

-f Force each argument to be interpreted as a directory and list the narr: 
found in each slot. This option turns off -1, -t, -s. and -r, and 
turns on ·a; the order is the order in which entries appear in the 
direc~ory. 

-g Give group ID instead of owner ID in long listing. 

-m force stream output format 

·1 force one entry per line output format, e.g. to a teletype 

-c force multi-column output, e.g. to a file or a pipe 

·q force printing of non-graphic characters in file names as the charac
ter 1 ?'; this normally happens only if the output device is ate 

-b force printing of non-graphic characters to be in the \ddd notation, 
in octal. 

-x force columnar printing to be sorted across rather than down the page; 
this is the default if the last character of the name the program is 
invoked with is an 'x'. 

-F cause directories to be marked with a trailing '/' and executable 
files to be marked with a trailing 1* 1 ; this is the default if the 
last character of the name the program is invoked with is a 'f'. 

-R recursively list subdirectories encountered. 

The mode printed under the -1 option contains 11 characters which are 
interpreted as follows: the first character is 

d if the entry is a directory; 
b if the is a block-type special file; 
c if the entry is 8 character-type special file; 
m if the entry is a multiplexor-type character special file; 

if the entry is a plain file. 

Th~ next 9 characters are interpreted as three sets of three bits each. 
The first set refers to owner permissions; the next to permissions to oth
ers in the same user·group; and the last to all others. Within each set 
the characters indicate permission respectively to read, to write, or 
to execute the file as a program. For a directory, 'execute' permission is 
interpreted to mean permission to search the directory for a specified 

permissions are indicated as follows: 

r if the file is readable; 
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w H the fill' fs wrJtoblc; 
x if the file is executable; 

if the indicated permission is not granted. 

LS(l) 

The group-execute permission character is given as s if the file has set
group-ID mode; likewise the user-execute permission character is given as s 
if the file has set-user-ID mode. 

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. 

FILES 
/etc/passwd to get user ID's for 'ls -1'. 
/etc/group to get group ID's for 'ls -g'. 

BUGS 
~ewline and tab are considered printing characters in file names. 

The output device is assumed to be 80 columns wide. 

The option setting based on whether the output is 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. 

Column widths choices are poor for terminals which can tab. 
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NAME 
lxref - lisp cross reference program 

SYNOPSIS 
lsref [ -N } ftle ... 

DESCRIPTION 
Lxref reads cross reference ftle(s) written by the lisp compiler liszt and prints a cross reference 
listina on the standard output. Liszt will create a cross reference file during compilation when it 
is aiven the - x switch. Cross reference files usually end in • .x' and consequently lxref will 
append a •.x' to the file names given if necessary. The one option to lxrefi!i a decimal integer, 
N. which sets the ignore/eve/. If a function is called more than ignore/eve/ times, the cross ref er
ence listing will just print the number of calls instead of listing eich one of them. The default 
for ignore/eve/ is 50. 

AUTHOR 
John Foderaro 

SIE ALSO 
lisp(l), liszt(l} 

BUGS 
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NAME 
m4 - macro processor 

SYNOPSIS 
mot [ files j 

DESCRIPTION 
M4 is a macro processor intended u 1 front end for Ratfor, C, md languages. Each of 
the argument file$ is i.:m:x::~ed in order; if there are no araumenu, or if an argument is ' - ', 
the standard input is react The pr~ text written on the standard output 

Macro calls have the form 

name(argl,a.rgl, ... , ITIJl) 

The '(' must immediately follow the name of the macro. If a defined macro name is not 
lowed by a '(', it is deemed to have no arguments. Leading unquoted blanks, tabs, and new-

are ignored while c0Uectin1 arguments. macro names consist of ... IJ"""'"' 
letters, digits, and underscore '_', where the first character is not a digit. 

Left md right single quote.s (") ue to quote stri~'4. The value of a quoted string is the 
string stripped the quotes. 

When a mff.cro mune is its arguments iue collected by for a matching 
parenthesis. Macro evaluation proceeds normally the arguments, and 
any comma."l or parentheses happen to tum u.p value of a nested call are 
as effective as those in the ori1inal input t~xt. After ar1umen~ collection, the value of the 
macro is back onto the input st.ream and rescanned. 

M4 makes 1vailab!~ the following built·i:n macros. They m1y be redefined, but once this is 
done the original meaning is lost Their values are nun unless otherwise s~ted. 

define The second argument is inst:~lled as the value of the macro whose name is the first 
argument. Each occurrence of Sn in the text, where n is a digit, is 
replaced by the n4h argument. Argument 0 is the name of the macro; missinE 
arguments are replaced by the nuU string. 

removes the definition the macro named in its argument. 

If the argument is defined, value is the second argument, otherwise the 
third. If there is no third argument. the is nun. The word una is predefined 
on UNIX versions of m4. 

ctuu1gequote 

divert 

undivert 

divnum 

dnl 

if else 

7th Edition 

Change quote characters to the first and second arsuments. 
ll!guments restores the original values G.e., .. ). 
M4 maintains 10 output streams, numbered 0-9. final output i$ concatena
tion of the streams in numerical order~ initially strem-i 0 is the current stream. The 
divert macro changes the current output stream to its (digit-strin3) argument. Out
put diverted to a stream other than 0 through. 9 i! discarded. 

causes immediate output of text from diversions named as arguments, or an diver
sions if no argument. Te"t may be undivened into another diversion. Undiverting 
discards the diverted text 

returns the value of the current output stream. 

reads and discards characters up to and including the next newline. 

has three or more arguments. If the first argument is the same string as the second, 
then the value is the third ar1ument lf not, and if there are more than four argu~ 
ments, the process is repeated with arguments 4, S, 6 and 1. Otherwise, the value is 
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either the founh strina. or, if it is not present, null. 

Iner returns the value of its argument incremented by 1. The value of the argument is 
calculated by interpreting an initial digit-string u a decimal number. 

eval evaluates its argument u an arithmetic expression, using 32·bit arithmetic. Opera
ton include +, -. •, /, %, .. (exponentiation); relationals; parentheses. 

len returns the number of characters in its araument. 

index returns the position in its first argument where the second argument beains (zero 
orilin), or -1 if the second araument _does not occur. 

substr returns a substring of its first argument. The second argument is a zero origin 
number selecting the first character; the third araument indicates the lenath of the 
substring. A missina third argument is taken to be large enough to extend to the 
end of the first strina. 

translit transliterates the characters in its first araument from the set given by the second 
argument to the set liven by the third. No abbreviations are permitted. 

include returns the contents of the file named in the araument. 

sinclude is identical to inclutR, except that it says nothina if the ftle is inacc:essible. 

syscmd executes the UNIX command given in the ftrst araument. No value is returned. 

maketemp fills in a strin1 of XXXXX in its argument with the current process id. 

errprint prints its argument on the diagnostic output file. 

dumpdef prints current names and definitions, for the named items, or for all if no arguments 
are liven. 

SEE ALSO 
B. W. Kernighan and 0. M. Ritchie, The M4 Macro ProceJSOr 

7th Edition 
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make - maintain proaram aroups 

SYNOPSIS 
mot [ -f makefile J [ option J ••. file ... 

DESCRIPTION 

MAKE ( l) 

Make executes commands in makefile to update one or more target names. Name is typically a 
program. If no -f option is present, •makefile' and 'Makefile' ue tried in order. If makefile is 
•-\the standard input is taken. More than one -f option may appear 

Make updates a target if it depends on prerequisite files that have been modified since the tar· 
set wu last modified, or if the target doe.s 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 1 colon, then a list of prerequisite files. Text following 11. 

semicolon, and au following lines that begin with a tab. 11e shell commands to be executed to 
up:late the target. If a name appears on the left of more than one 'roion • line, then it depends 
on aU or the names on the ri3ht of the colon on those lines, but only one command sequence 
may be specified for it If a name appears on 1 line with a double colon :: then the command 
sequence foHowin1 that line is performed only if the name is out of date with respect to the 
rwnes to the right of the double colon, 111d is not affected by other double colon lines on 
which that name may appear. 

Two speciw forms or a name are recognized. A name like a(b) means the file named b stored 
the an:hive 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 '1.0' and 'b.o', and that they in 
tum depend on '.c• files and 1 common file 'incl'. 

i:ism: LO b.o 
cc a.o b.o -Im -o pgm 

ao: inci 1.c 
cc -c a.c 

b.o: incl b.c 
cc -c b.c 

Makt/Ut entries of the form 

strin.11 '"'"' stringl · 

•re macro definitions. Subsequent appearances of $(strin1J) are replaced by urin12. If string] is 
a sin&ie c:har1eter, the parentheses 11e optional. 
Makt infers prerequisites for files for which makefile ;ives no construction commands. For 
example, a •.c:• file may be inferred u prerequisite for a •.o• file and be compiled to produce the 
•.o• file. Thus the precedins example can be done more briefly: 

ptm: ILO b.O 
cc LO b.o -Im. -o P11n 

1.0 b.o: incl 

Prerequisites are inferred according to selected suffixes listed u the 'prerequisites' for the spe
cial name • .SUFFlXES'; multiple lists accumulate; an empty iist dears what came before. 
Order is significant~ the first possible name for which both 1 file 1r1d a rule as described in the 
next paragraph exist is inf erred. The default list is 

.SUFFIXES: .out .o .c .e .r .r .y J .s .p 
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FILES 

The rule to create a file suffix J] that depends on a similarly named file with suffix sl is 
specified as an entry the s.ls2. In such an entry, the special macros .. stands for the 
target name with suffix deleted, $@ for the full target name, S< for the complete list of prere
quisites, and S? for the list of prerequisites that are out of date. For example, 1 rule for mak-
ing '.o' files from •.c' is 

.c.o: ; cc -c -0 -o S•.c 

Certain macros are used by the default inference rules to communie1te optional arguments to 
any resulting compilations. in particular, ·cFLAGS' is used for cdO options, 'FFLAGS' for 
j/7(0 options, 'PFLAGS' for pdl) options, and and 'YFLAGS' for lex and yacc(l) 

Command lines are executed one at a time. each by own shell. A line is printed when it is 
executed unless the speci!l'.I target '.SILENT' is in """''"'"'"" or the first character of the com
mand is'@'. 

Commands returning nonzero status intro(l)) cause make to terminate unles:s the special 
target '.IGNORE' is in makefile or the oommand begins with <tab> <hyphen>. 

Interrupt and cause target to deleted 1.mless the target depends on the special name 
'.PRECIOUS'. 

Other options: 

-i Equivalent to the speci~I entry •JGNORE:'. 

-k When a command returns nonzero status, abandon work on the current entry. but con-
tinue on branches that do not depend on the current 

-11 and print, but do not execute the commands needed to update the targets. 

-t Touch, i.e. update the modified date of targets, without executing any commands. 

-r Equivalent to an initial ~pecial entry '.SUFFIXES:' with no list. 

-s Equivalent to special entry '.SILENT:'. 

makefile, Makefile 

SEE ALSO 
sh(l). touch0), n70), pcO) 
S. I. Feldman Make - A Program for Maintaining Computer Programs 

BUGS 
return nonzero status inappropriately. Use -l to overcome the difficulty. 

Commands that a.re executed the !!hell, nohtbly cd(l), are ineffectual across newlines 
in make. 
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NAME 
mail - send or receive mail among users 

SYNOPSIS 
mail person ... 
maU [ -r] [ -q l [ -p l [ -f file l 

DESC1UPT10N 

FILES 

Mail with oo argument prints a. user's mail. message-by~message. in last-in. fint-out order~ the 
optiona! argument -r causes tint-in. nm-out order. If the -p flag is given. the mail is printed 
with oo quatiom asked; otherwise. for each message. mail reads a line from the standard input 
to direct disposition of the messqe. 

newline 
Go on to next masq;e. 

d Delete message and go on to the next. 

p Print m~e apin. 

Go to previous messqe. 

s [file ] ... 
Save the messa.ae in the named .tiles ('mbox' default>. 

w [./ill! l ... 
Save the message. without a header, in the named lites ('mbox' default}. 

m ! ptrson J ... 
Mail the message to the named. persons (yourself is defauid. 

EOT koruroi~ D) 
Put 1.muamined mail back in the mailbox and stop. 

q Sam.e as EOT. 

x Exit. without changing the mailbox file. 

!command 
Escape to the Shell to do command. 

? Print a command summary. 

An irm:rrupt stops the printing of the current letter. The optional argument -q causes mail to 
exh after interrupts without chan;ina the mailbox. 

When persons are named. mail takes the standard input up to an end-of-file (or a line with just 
'.')and adds it to each person's 'mail' file. The message is preceded by the sender's name and a 
postmark.. Lines that look like postmarks are prepended with • > '. A person is usuaHy a user 
name recognized by login(O. To denote a recipient on a remote system. prefix person by the 
system name and exclamation mark (see uucp( l)). 

The -f option causes the named file, e.g. 'mbox', to be printed as if it were the mail file. 

Each user owns rus own mailbox. which is by default generally readable but not writable. The 
command does not delete an empty mailbox nor change its mode. so a user may make it 
1.m.readable if desired 

When a user logs in he is informed of the presence of mail. 

/usr/spool/mail/"' mailboxes 
/etclpuswd tu identify sender and locate persons 
mbox saved mail 
/tmp/ma• temp file 

7th Edition 
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dead.letter 1.rn.maHable text 
UlJX (l) 

SEE ALSO 
xsem:H l), write (1), uucp(l) 

BUGS 
There is a lo.citing mechanism int.ended to prevent two senders from access.log the same mail~ 
box. but it is not perfect and races are possible. 

l - l34A 
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NAME 
man - find manual information by keywords; print out the manual 

SYNOPSIS 
man - k keyword ... 
man -f file ... 
man ( - ] [ -t ] l section J title ... 

DESCRIPTION 

FILES 

Man is a program which gives information from the programmers manual. It can be asked 
form one line descriptions of commands specified by name, or for all commands whose descrip
tion contains any of a set of keywords. It can also provide on·line access to the sections of the 
printed manual. 

When given the option -k and a set or keywords, man prints out a one line synopsis of each 
manual sections whose listing in the table of contents contains that keyword. 

When given the option -f and a list of file names, man attempts to locate manual sections 
related to those files, printing out the table of contents lines for those sections. 

When neither -k nor -f is specified, man formats a specified set of manual pages. If a section 
specifier is given man looks in the that section of the manual for the given titles. Section is an 
arabic section number, i.e. 3, which may be followed by a single letter classifier, i.e. lg indicat· 
ing a: graphics program in section l. If ser!ion is omitted, man searches ail sections of the 
manual, giving pref ere nee to commands over subroutines in system libraries, and priming the 
first section it finds. if any. 

If the standard output is a teletype, or if the flag - is given, then man pipes its output through 
ccuO) with the option -s to crush out useless blank lines, ul(l) to create proper underlines for 
different terminals, and through more(O to stop after each page on the screen. Hit a space 
continue, a corurol·D to scroll 11 more lines when the output stops. 

The -t flag causes man to arrange for the specified section to be troffed to a suitable raster out
put device: see vtroff(l). 

/usr/man/man?/• 
/usr/man/cat? I• 

SEE ALSO 

BUGS 

more(l), ul(l), whereis(l), catman(S) 

The manual is supposed to be reproducible either on the phototypesetter or on a typewriter. 
However. on a typewriter some information is necessarily lost. 
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NAME 
mess - permit or deny messages 

SYNOPSIS 
mesa; [ n ] { y ] 

DESCRIPTIO~ 

MESG ( l) 

Mesg with argument 11 forbids messages via ) by revoking non-user write permission on 
the user's terminal. Mesg with argument y reinstates permission. All by itself, mesg reports the 
current state without changing it 

nu:s 
/dev/Uy• 

SEE ALSO 
write(l) 

DIAG~OSTICS 

Exit status is 0 if messages are receivable, 1 if not, 2 on error. 

Edition 
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NAME 
mkdir - mile a directory 

SYNOPSIS 
mkdlr dimame ... 

DESCRIPTION 

UNIX Programmer's Manual MKDIR ( l) 

Mkdir creates specified directories in mode 777. Standard entries, •. '. for the directory itself, 
md • .. •for its parent, are made autorrwicaUy. 

Mkdir requires write permission in the parent directory. 

SEE ALSO 
rm(D 

DIAGNOSTICS 
Mkdir returns exit code 0 if all directories were successfully made. Otherwise it prints a diag
nostic and returns nomero. 
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NA.MI 
mkstr - create an error messaae file by massqin1 C source 

SYNOPSIS 
mbtr [ - J messqeflle prefix file ... 

DESCaJPTION 
Mlcstr is used to create files of error messaaes. Its use can make proarams with larae numbers 
of error diagnostics much smaller, and reduce system overhead in runnina the program as the 
error messaaes do not have to be cons~tly swapped in. and out. 

Mkstr will process each of the specified files, placina a massaaed version of the input file in a file 
whose name consists of the specified P'efvc and the ori&inal name. ·A typical usa1e of mJcs11 
would be 

mkstr pistrinas xx •.c 

This command would cause all the error messaaes from the C source tiles in the current direc
tory to be placed in the file pistrings and processed copies of the source for these files to be 
pllced in files whose names are prefixed with .xx. 

To process the error messaaes in the source to the message file mJatr keys on the strin& 
'error(•• in the input stream. Each time it occurs, the C strina startina at the••• is placed in the 
messqe file followed by a null character and a new-line character; the null character terminates 
the messaae so it can be easily used when retrieved, the new-line character makes it possible to 
sensibly cat the error message file to see its contents. The massa1ed copy of the input file then 
contains a ~'le pointer into the file which can be used to retrieve the messqe, i.e.: 

cbar efilname[] - • tusr/lib/pi_strinp•; 
lat efil - -1; 

error(al, a2, a3, a4) 
( 

oops: 

cbar buft2S6]; 

If (efil < 0) { 
efil - open(efilname, 0); 
If (eftl < 0) { 

) 

perror(efilname); 
exit(l); 

If (tseek(efil, Oona) al, 0) II read(eftl, buf, 2S6) < - 0) 
aoto oops; 

printf(buf, a2, a3, a4); 

The optional - causes the error messaaes to be placed at the end of the specified messqe file 
for recompilina part of a larae mkstr ed program. 

SEE ALSO 
lseek(l), utrU) 

AUTHOU 
William Joy and Charles Haley 
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more, page - file perusal filter for en viewing 

SYNOPSIS 
more [ -edlsu l [ - n ] [ + linenumber l ( +I pattern ] [ name ... 

pas~ more options 

DF..SCIUPTION 

MORE ( l) 

More is a filter wbicb allows examination of 1 continuous text one screenful at a time on a 
soft-copy terminal. h normally pauses after each screenful, printing -·More-· at the bottom of 
the screen. If the user then types a carriage return, one more line is displayed. If the user hits 
a space, another screenful is displayed. Other possibilites are enumerated later. 

The command line options are: 

- n An integer which i! the size On lines) of the window which more will use instead of the 
default. 

-c Mort will draw each page by be&inning at the top of the Kreen and erasing each lin.e 
just before it draws on it. This avoids scrolling the screen, making it easier to read 
while more is writing. This option will be ignored if the terminal does not have the 
ability to clear to the end or a line. 

-d Mort will prompt the user with the message "Hit space to continue, Rubout to abort" at 
the end of each screenful. This is useful if mort is being used as a filter in some set· 
tins,, such as a class, where many users may be unsophisticated. 

- f This causes more to count I01ical, rather than screen lines. That is, Ions lines are not 
folded. This option is recommended if nroff output is being piped through ul, since the 
latter may generate escape sequences. These escape sequences contain characters which 
would ordinarily occupy screen postions, but which do not print when they are sent to 
the terminal as part or an escape sequence. Thus mort may think that lines are longer 
than they actually are, and fold lines erroneously. 

- J Do not treat •t (form feed) specially. If this option is not given, more will pause after 
any line that contains a AL. a if the end of a screenful bad been reached. Also, if a file 
begins with a form feed, the screen wm be cleared before the file is printed. 

- s Squeeze multiple blank lines from the output, producing only one blank line. Espe· 
cially helpful when viewing nrqff output, this option maximizes the useful information 
present on the screen. 

- u Normally, more will handle underlining such u produced by nroffin a manner appropri
ate to the particular terminal: if the terminal can perform underlining or has a stand
out mode. more will output appropriate escape sequences to enable underlining or 
stand~out mode for underlined information in the source file. The - u option 
suppresses this processing. 

+ linenumber 
Start up at linen.umber. 

+/panern 
St.art up two lines before the line containing the regular expression panem 

If the program is invoked u page, then the screen is cleared before each screenful is printed 
{but only if a full screenful is bein1 printed). and le - 1 rather than le - 2 lines a.re printed in 
each screenful, where Ids the number of lines the terminal can display. 

More looks in the file ktc/1ermcop to determine terminal characteristics. and to determine the 
default window size. On 1 terminal capable of displayins 24 lines. the default window size is 22 
lines. 
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Mort ioou in the 
you prefer to 

MORE ( l) 

,., ... '"""·to p~~set any flap desired. For example, if 

the sJi comm11nd sequtriif,e 
the csh command $ttenv MORE -<or 

would cause an invocations of more . 
man and R".$/!!$ , to use this mode. Normally, the 

or 

If more is r11> 11,n•~·"" 

·-More~~ prompt 
so 
Other ~quences 
optional 

"""""-·"'> 

11. 

is 

if 

q or Q 

~ograms such u 
seu up environment variable in the 

is displayed along with the 
not lines) that has been read 

wh~n mart pauses, and th~ir effects, a.re as follows (I is an 
ae:nu.1nuu1 Io l) : 

if no i5 &iven) 

then the scroll size is set to i. 

be1:onries the new window size. 

more commands. 

I/ex.pr expression upr. if there are less than i 
is 1 (rather than a pipe), then the position in the 

I strecnful is di$played, Starting tWO lines before 
"""'"'""'''"'"''"" WH found. The user's erase and km characters may be 

back past the first column cancels the 

Mb rx:c:unence expression eruered. 

the lut se11rch started. If no se&rch has 
co1:nnum,a goes back to the beginning of the file. 

and •!• io "command" are replaced 
command respectively. If there is no 

1equences "\"'• Md "\! .. 1m~ replaced by 

cornm,1na Une (skips to last ftle if n doesn't make 

cornmtu10 line. If thd command is given in 
back to the beainnin1 or the file. if i 

Ji more is not readin& from a rue, 
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:q or :Q 
exit from more <same as q or Q}. 

(dot) repeat the previous command. 

The commands take effect immediately, i.e .• it is not necessary to type 1 C11ria1e return. Up to 
the time when the command character itself is given, the user may hit the line km c:b11ac1er to 
cancel the numerical argument be ins f ormcd. In addition, the user may hit the erase character 
to redisplay the -·More--(xx%) message. 

At any time when output is bein1 sent to the .terminal, the user can hit the quit key <normally 
control-\). More will stop sending output, and will display the usual ··More-. prompt .. The 
user may then enter one of lhe above commands in the normal manner. Unfortunately, some 
output is lost when this is done, due to the fact that any characters waiting in the terminal's 
output queue are flushed when the quit signal occurs. 

The terminal is set to n<Ncho mode by this program so that the output can be continuous. 
What you type will thus not show on your terminal, except for the I and ! commands. 

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 

At:THOR 
Eric Shienbrood, minor revisions by John Foderaro and Geoffrey Peck 

FJLIS 
/etc/termcap 
/usr/lib/more.help 

SEE ALSO 

Terminal data base 
Help file 

cshO), manCl), msgs(l), sc::riptO), sh(l), environ(S) 
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NAME 
rnqs - system messaaes and junk mail program 

SYNOPSIS 
mqs [ -fhlpq) (number l ( -number] 

DESCRIPTION 
Msis is used to read system messages. These messages are sent by mailina to the loain 'msgs' 
and should be short pieces of information which are suitable to be read once by most users of 
tbe system. · 

Msis is normally invoked each time you login. by placing it in the file .login (.profile if you use 
/bin/sh). It will then prompt you with the source and subject of each new message. If there is 
no subject line. the first few non-blank lines of the message will be displayed. If there is more 
to the message. you will be told how long it is and asked whether you wish to see the rest of 
the message. The possible responses are: 

1 type the rest of the messaae 

RETURN 
synonym for y. 

n skip this message and go on to the next message. 

redisplay the last messaae. 

q drops you out of msgs; the next time you run the program it will pick up where you left 
off. 

s append the current message to the file .. Messages" in the current directory; ·s- • will 
save the previously displayed messaae. A 's' or ·s- • may be followed by a space and a 
filename to receive the messaae replacing the default .. Messaaes". 

m or •m-' causes a copy of the specified messaae to be placed in a temporary mailbox 
and mai/(1) to be invoked on that mailbox. Both •m• and 's' accept a numeric arau
ment in place of the • - '. 

Msis keeps track of the next messaae 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 represent. The file lusrlmsis/bounds shows the low and high 
number of the messaaes in the directory so that msgs can quickly determine if there are no 
messages for you. If the contents of bounds is incorrect it can be fixed by removing it; msgs will 
make a new bounds file the next time it is run. 

Options to rnsgs include: 

-f which causes it not to say "No new messaaes.". This is useful in your .login file since 
this is often the case here. 

-q Queries whether there are messa1es. printin1 "There are new messaaes... if there are. 
The command .. msgs -q" is often used in loain scripts. 

-b causes msis to print the first part of messages only. 

-I option causes only locally oriainated messages to be reported. 

num A messaae number can be liven on the command line. causina nisgs to start at the 
specified messa1e rather than at the next messaae indicated by your .msgsrc file. Thus 

msgs -h 1 
prints the first part of all messages. 

-numlwr . 
will cause msgs to start numlwr messages back from the one indicated by your .msgsrc 
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file, useful for reviews of recent messages. 

-p causes long messages to be piped through moreO). 

Within msgs you can also go to any specific message by typing its number when msgs requests 
Input as to what to do. 

FILES 
/usr/msgs/• 
·1.msgsrc 

AUTHORS 
William Joy 
David W asley 

SEE ALSO 
mai I( l), more (1 ) 

Bl CS 
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mt - magnetic tlpc m1nipulatin1 program 

SYNOPSIS 
mt ( -t tapt>namir 1 command [ count] 

DlSCIUPTION 

MT (l) 

Mt is used to live commands to the tape drive. If a tape name is not specified, /dev/rmt12 is 
used. if a count is not specified, l is assumed .. 

Here are the commands: 
eof write count end-of-file marks 
fsf space forward count files 
fsr space forward count records 
l:tsf space backward count files 
bu space backward count records 
rew rewind tape 
om rewind tape and 10 om.inc: 

FILES 
/dev/rmt• 

SEE ALSO 
md4), dd0) 

BllGS 
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NAME 
mv - move or rename ftles 

SYNOPSIS 
mv i -ll [ -fl [ - J fiJel fUe2 

mv [ -I J [ -f] [ - ] file ... directory 

DESCRIPTION 
Mv moves khanges the name oO fikl to file]. 

If fik2 already exists, it is removed before jilel is moved. If file1 has a mode which forbids 
writing, mv prints the mode (see chmod(.2)) and reads the standllfd input to obtain a line; if the 
line begins with 1. the move takes place; if not, mv exits. 

In the second form, one or more jiltts arc moved to the dirtttOI)' with their ori1inal file-names. 

Mv refuses to move a tUe onto it.self. 
Options: 

- i stands for interactive mode. Whenever 1 move is to supercede an existina file, the user 
is prompted by the name of the file followed by 1 question mark. If be answers with a 
line starting with Y. the move continues. Any other reply prevents the move from 
occurring. 

-r stands for force. This option overrides any mode restrictions or the -i switch. 

means interpret all the following arguments to mv u file names. This allows file names 
swtins with minus. 

S[[ ALSO 

DUGS 

cpO), lnO} 

U file! and file] lie on different file systems. m" must copy the file and delete the orig,inal. Jn 
this case the owner name becomes that of the copying process and any linking relationship with 
other files is lost. 

Directories may only be moved within the same parent directory. 
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NAME 
net - execute a command on a remote machine 

SYNOPSIS 
net [ -m machine ] [ -1 loain l [ -p ~word J [ -r respfUe J [ - J [ .... , ] [ -n ] [ -, J 
command 

DESCIUPTION 
The net command sends the specified command (which should be enclosed in quotes) over the 
network to the specified (or default) remote machine. The network will notify the user when 
the command has been executed and wm return to him any output or error indication by 'writ-

(see )) to the terminal if be is still in, or 'mailing' (see mail(l)) otherwise. 

There life a number of options, must precede the command. Options may be specified 
on the command line, preceding the oommand, or in a file ".mmc" in the user's log.in direc-

The ".netrc" file is not described her~. - m option specifies the desired remote 
machine. If a remote machine is not specified, the def suit one is used. machine name 
may 1 one !euer abbreviation or a full name~ upper- and lower-cue distinctions are 
ignored. Ir the standard output and sWldllfd error files are to be saved, the -r option returns 
to the originating user a file <resp.file) containing the standard output md error files when the 

wu on remote machine. If this option is used, no message is written 
back. The presence of a non-zero length resRfile indicates completion. The -q option 
suppresses all 'l.mless an error occurs, there is output from the command, or 
the exit code of command is non-zero. 

If the -! and -p options are not specified, and the login name and password are not in the 
".netrc" file, 1 remote name and pauword is prompted for on the terminal~ the -f flag 
forces login name and password prompting. A single - indicates that the standard input from 
the local machine is to be taken and transmitted to the remote machine, where it will be the 
standard command. The - n flag forces an acknowledgment and output messages to be 
mailed rather than written on the terminal. Options do not need to be separated by spaces, i.e. 
either .. _m or ·~-mC" is accepted. There are also other options intended to be used by 
hi1her level application programs and shell scripts only; they wm not be described here. 

net command prepart>..s a file to be sent to the remote machine and queues it in the 'net· 
work queue.' Netq (l) ;ives information about the queues. 

AUTHOR 

Ill GS 

Schmidt 

/usr /spool/berlmet/ plogfUe? 
/u.sr /spoollberk:net/nctstat? 
lusr/net/network.map 

-q 

SEE ALSO 

be the default. 

ioiflle with information about ne~ activity 
Boa file including packet transmission statistics 
statistics file 
local network names and topolou 

). netqO). }, netcp(l), netlpr(l), netmaH(l). netlogjn(l), mliHO 
nutm1.&€;i11on to the Berkeley Network", by Schmidt 
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NAME 
netcp - remote copy of files through the net 

SYNOPSIS 
netcp [ -J login] [ -p password] [ -f] [ -n ] [ -q] from.file tofi!e 

DESCRIPTION 
Netcp copies files between machines and is similar to cp(l). At lea.st one of ftomfile and to.file 
must be remote. The -1. -p. -f. -q. and -n behave exactly as in ner(l). 

From.file and to.file follow these conventions: 

1. A simple filename is assumed to be local and from the current directory. 

2. A filename preceded by a machine designator (see below) is l!i reference to a file on the 
specified remote machine. if a foil pathname is not given, it is assumed to be from the 
login directory. 

Exarnples: 

grades.p 

C:jun.k 

/usr/lib/pq 

file in the current directory on IOCll machine 

file in your login directory on C 

file on local machine 

C:comp/c:2.c file in a subdirectory on C machine 

When files are being "fetched", that is, the ftomfile is remote and the to.file is local, the rofile is 
created zero-length mode 600. For security reasons, when the "fetched" file's contents arrive 
at the local machine, the file must still be zero-length and mode 0600. No confirmation is sent 
to the user that the file has been "fetched"; a non-zero file length indicates completion. 

Nercp executes the ner(l) command. 

SEE ALSO 
netO), nelrmO), netq(l), netlogO)., netlpr(l), netmai!O). netloginO), cp(l), mailO) 

AUTHOR 

BUGS 

Eric Schmidt 

The second filename may not be defaulted to a directory name as in cp(l), it must be given 
explicitly. 
The file mode may or may not be set correctly. 
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NAME 
netloa - print the last few lines of the network log ftle 

SYNOPSIS 
aetloa [ - lines J 

DESCRIPTION 

NETLOG ( 1) 

Net log prints the last few lines of the network log ftle indicatina recent network activity. 

FILES 
/usr/spool/berknet/lo&file the log 

SEE ALSO 
net (1). net rm (1 ) • netq (1 ) • netcp (1), netlpr (1). netmail( 1). netlogin (1 ) • mail( 1-) 

BUGS 
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NAME 
netlogin - provide login name and password for a remote machine 

SYNOPSIS 
nellogin - m machine [ -I login ] 

DESCRIPTION 
The netlogin command sets the login name and password for the specified mad1lne in a rather 
unusual way. The user should type ho the C shell) 

setenv MACH machine 'netlogin -m machine' 

or (to the default Version 7 "Bourne" shell) 

MACHmachine-'netlogin -m machine'; export MACHmachine 

to his login shell. (Note the back-quotes). For example, 

setenv MACHA 'netlogin - m A' 

will prompt the user for his login name and password on t_he A machine and 

setenv MACHA 'netlogin -m A -I myna.me' 

will prompt the user for the password to account 'A:myname'. 

The ne1(1) command will read the environment looking for environment variables beginning 
with "MACH" and followed by a valid machine name on the local network. If found it will 
use that information rather than prompt the user every time he executes a network command. 
This environment information is ignored if login names and passwords are specified on the 
command line of network commands using the -I and -p options or in the .nerrc file. 

This procedure for specifying passwords is somewhat safer than putting the remote passwords in 
the .nem: file, The passwords in the environment are encrypted and the environment informa
tion is useless after the user logs out. Use the printenvO) command to see the encrypted pass
word. 

AUTHOR 
Eric Schmidt 

SEE ALSO 
net(l), netrm(l), netqO). netlogO). netcpO), netlpr{l), netmail(l), printenv(l), csh(l) 

BUGS 
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NAME 
netlpr - use a remote lineprinter throuah the net 

SYNOPSIS 
aetlpr [ -• machine J ( -I loain J [ -p password J ( -r J ( -ca J ( -• J [ -e command J ( 
name 1 •.. namen J 

DESCRIPTION 

FILES 

Netll" sends the named files. (or the standard input if none are named). to a remote line
printer; the -m option forces the files to be printed on the specified machine. (If not 
specified. the default machine is used.) The -1. -p, -r, -q, and -a options behave exactly 
u in net(l). If the -c option is specified. the command is used in place of 'lpr'. This aUows 
the use of diff'erent lineprinters on the remote machine. See the file '/u1r/netlnerwork.map' for a 
list of available commands. Any other options are pused throuah to Jpr(l) on the remote 
machine. Copies of the files are not made on the remote machine. 

Net/pr executes the net(l) command. 

/usr/net/network.map lists the allowed local printer names 

SEE ALSO 
net(l), netrm(l), netq(l), netloaO>. netcp(l), netmail(l), netloainO), mail(l), lpr(l) 

AUTHOR 
Eric Schmidt 
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NAME 
netmail - read mail on a remote machine over the network 

SYNOPSIS 
netmaU [ -I username] [ -p password l [ -c] [ -q J [ -n ] [ -f] [ machine:usemame] 

DESCRIPTION 
Mail is checked and/or read on the specified machine. If the machine specification is omitted, 
the default machine is used. The command has two distinct modes depending on whether the 
-c option is specified. 

If -c is specified, the presence of mail is checked on the remote machine. No password is 
required so it can be put in C shell •.netrc' file. A message is written or mailed back (see 
net( l)) if there is or is not any unread mail. 

If the -c option is not specified, ma.ii is re.ad and mailed back to the user. A password is 
required. Mail is also appended to the remote file 'mbox ·as a precaution. 

The -q option suppresses the message sent back if there is no mail. The options -1. -p, -f, 
and - n behave exactly as in nerO). (The login name can be specified either with the - I 
option or by 'machine:usemame'.) 

Netmail executes the netO) command. 

Examples: 

netmail -c X:uname 

netmaii X:uname 

checks if there is mail for 'uname' on the X machine, no 
password required. 

re.ads mail for 'uname' on the X machine, mails it back, pass
word is required. 

AUTHOR 
Eric Schmidt 

SEE ALSO 
netO). netnn(l), netq(l), netlog(l), netcp(l), netlpr(l). netlogin(l), maii(l) 

BUGS 
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NAME 
netnews - print news on the terminal 

SYNOPSIS 
netnews 

DESCRIPTION 

NETNE\iS(l) 

Netnews ill'! a copy of each unread news article on the terminal. It is a 
one line shell script: 

readnews -p 

The netnews command is available primarily for systems that had their own 
news command before bringing up netnews. The command prints all news 
without asking for any input. The idea is that the change will appear les~ 
drastic to users that are used to not having anythin& to say about how the:i1 
read their news. If such upward compatibility is not a concern, it is rea
sonable for netnews to be a link to read.news(l). 

SEE ALSO 
readnews(l), checknews(l), inews(l), postnews(l) 

Printed 2/17/82 11/12/81 
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NAME 
netq - print contents of network queue 

SYNOPSIS 
netq [ -a ] [ machine J 

DESCRIPTION 
Neu; lists the contents of the network queue, one request per line, for each directly-connected 
machine. For each request, it shows the login name and machine of the originator, the destina
tion machine and login name, and the length (in bytes) of the request (this wm be larger than 
any files transferred (e.g. by nttcp), because of header information). Also described are the 
queue filename which may be used u an argument to netrm (1), the time entered the queue, 
and the command being sent. · 

Neu; summarizes requests by other users. If the -a option is specified, requests from all users 
are listed. 

If a machine is specified. only the queue for that directly-connected machine is listed. 

The requests are listed in the order they wm be sent; the queue for each machine is totally 
independent from the other machine's queues. 

AUTHOR 

FILES 

Eric Schmidt 

/usr/spool/berknet/send? 
/usr /spool/berknet/logfile 

the directories where the queues iue 
the log 

SEE ALSO 
net 0 ) , net rm (1), netlog 0), netcp (l), net I pr 0). net mail (1). netiogin 0), mai!O) 

Bl'GS. 
Nerq should also list files in net queues on intermediate machines. 
The commands are sent shortest-job first. There is no way to delay a shorter. earlier request. 
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netrm - remove a command from the network queue 
SYNOPSIS 

uetrm [ - ] [ MJTu:l ... namen ] 

DESCRIPTION 

NETRM ( 1) 

Netrm removes files from the network queue which have been queued for transmission to 
remote machines (but not yet sent). The ntunes :spedfied are the filenames reported by the 
nt-tq{l) oommand. The - option indicates that Ill files owned by the person logged in are to 
be removed. 
Only the .owner of the file or super-user can netrm the file. 

AUTHOR 
Eric Schmidt 

FILES 
/usr /spoollberknet/send? the directories where the queues are 

IUGS 
Files on network queues on intermediate machines cannot be removed. 
There should be a - m flag to use with - to remove an your requests to one particular 
machine. 

SEE ALSO 
netO), netqO), netcp(l), netlpr(l), netmait(l), netlogin(l). maiHO 
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NAME 
neuroff - troff' to the photo!ypesener over the network 

SYNOPSIS 
nectrofr troff arsuments 

DESCRIPTION 
Nettrojf runs tro.tf(l) md sends the output over the network to the machine at the Computer 
Center with the phototypesetter (currently the .. A.. machine.) It wm prompt you for an 
account name and password on the A machine unless you have provided these in your .netrc 
file. The 1rojf-1 option is unnecessary and not permitted. 

Neurojf jobs are limited to l 5 feet of typesetter output. It is also a good idea to limit the size of 
the individual files scm, as the network uses a shortest-job-first schedulins algorithm. Jobs of 
25000 characters or less are preferable; in no case will the network accept jobs longer than 
l 00000 characters. 

SE£ ALSO 

BliGS 

v1roff(l), netO), troff(l) 

There is no way to specify special font mounts on the A machine. 
The -I and -p options of the net(D command m1y not be specified. 
This command is not supported by the Computer Center. 
U on a Computer Center machine (B, C, D, or E) use the troff command (see tro.ff(l)) 
more information. 
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NAME 
newaliases - rebuild the data base for the mail aliases file 

SY:"l!OPSIS 
newailuts 

DESCR!PTIO'.'I 

NEW ALIASES ( l ) 

Newolis.es rebuilds the random access data base for the mail 11.liases file /usr/lib/aliases. It must 
be run each time /usr/lib/aliases is changed in order'for the change to take effect 

SEE ALSO 
aliases(5). delivermail(8) 

Bl GS 
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'.'i!AME 
newcsh - description of new csh features (over oldcsh) 

S\'~OPSIS 

csh csh-options 

St;M~tARY 

This is a summary of features new in csh(l) in this version of the system; an older version of 
csh is available as oldcsh. This newer csh has some new process control primitives and a few 
other new features. Users of csh must (and automatically) use the new terminal driver (sum
marized in neM·t{rf4} and completely described with the old in t(i•(4)) which allows aeneration of 
some new interrupt sianals from the keyboard 'which tell jobs to stop, and arbitrates access to 
the terminal; on CRT's the command "stty crt" is normally placed in the .login file to be exe
cuted at login. to set other useful modes of this terminal driver. 

Jobs. 

The most important new feature in this shell is the control of jobs. A job is associated with each 
pipeline. where a pipeline is either a simple command like "date". or a pipeline like "who I 
we". The shell keeps a table of current jobs, and assigns them small integer numbers. When 
you start a job in the background. the shell prints a line which looks like: 

[1] I 234 

this indicating that the job which was started asynchronously with "&" is job number I and has 
one (top-level) process. whose process id is 1234. The set of current jobs is listed by the 1obs 
command. 

If >·ou are running a job and wish to do something else you may hit the key ·z <control-Z> 
which sends a s1op signal to the current job. The shell will then normally indicate that the job 
has been "Stopped". and print another prompt. You can then put the job in the background 
with the command "bg", or run some other commands and then return the job to the fore
ground with "fg". A ·z takes effect immediately and is like an interrupt in that pending output 
and unread input are discarded when it is typed. There is another special key ·y which does 
nor generate a stop signal until a program attempts to rrad(2) it. This can usefully be typed 
ahead when you have prepared some commands for a job which you wish to stop after it has 
read them. 

A job being run in the background will stop if it tries to read from the terminal. Background 
jobs are normally allowed to produce output, but this can be disabled by doing .. stty tostop". If 
you set this tty option, then backaround 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 J. you can name it as .. %1". Just naming a job brings it to 
the foreground; thus "%1" is a synonym for "fa %1 ", brinaing job 1 back into the foreground. 
Similarly saying "%] &" resumes job J in the background. Jobs can also be named by prefixes 
of the string typed in to start them, if these prefixes are unambiguous, thus "%ex" would nor
mally restart a suspended r . .:( I) job. if there were only one suspended job whose name began 
with the string "ex". It is also possible to say "%~string" which specifies a job whose text con
tains s1ri1rg, if there is only one such job. 

The shell also maintains a notion of the currenl and previous jobs. In output pertaining to jobs. 
the current job is marked with a "+" and the previous job with a "-••. The abbreviation 
"%+"refers to the current job and .. %-" refers to the previous job. For close analogy with 
the history mechanism, "%%" is also a synonym for the current job. 
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St~tus repcrUng, 

This shell learns immedi1Hely whenever a process changes state. It normally informs you when
ev~r 1 becomes blocked so that no further progress is possible. but just before it prints 
1 prompt This is done ro that it does not otherwise disturb your work. If, however, you :§et 

shell V!illiable notify, shell will notify you immediately changes of status in back-
uound jobs. There is ~lso a shell command notify marks a single process so that its 
:u1uus will be immediately reported. By 1101ify marks the current process; simply 
HY after starting a background job to mark it 

When you try to leave the shell while jobs ate you will be warned that "You have 

b1 

" You may use the command to see what they a.re. If you do this or 
try to exit again, the shell will not warn you a second time, and the suspended jobs 

unmercifully terminated. 

(:Ommands. 

~job ... 
Puts the current or specified jobs into the background, continuing them if were 

the current or specified 
stopped. 

into the foreground, continuing them if they were 

jobs -I 
.Lists the active jobs: given the -! options lists process id's in addition to the normal 
information. 

~job ... 

km -sig pid ... 
km -I 

either the <terminate) signal or the specified signal to the specified jobs or 
processes. Signals are either given by number or by n1mes given in 

stripped the prefix . The signal names are listed by "kill 
is no default, saying 'kill' not send a to the currern job. If 

<terminate} or HUP , then the job or pnxess will 

the shell to 
ctumges; nnrwuu 

"'notify" if the shell 

M well. 

user asynchronously when the status or the current or 
no1tu·u;at11on is presented before n prompt. All jobs are 

"notify" is set. 

which is executing in the background. 

into the 
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Prn~ss limirarions. 

The shell provides access to an experiment.ti facility for limiting the consumption by a single 
process of system resources. The following commands control this facility: 

Umit resource maximum-use 

Umit resource 
Um it 

Limits the consumption by the C1.1rrent process and each process it creates to not individu
ally exceed max1m1.m1-use on the specified resource. If no maximum-use is given, then the 
current limit is printed; if no resource is given, 1hen all limitations are given. 

Resources controllable currently include cputime (the maximum number of cpu-seconds to 
be used by each process). filesize (the largest single file which can be creiued), dcuasi:e 
(ihe maximum growth of the data+stack region via sbrk(2) beyond the end of the pro
gram text). suu:ksi:e hhe maximum size of the automatically-extended stack region), and 
coredumps1::e (the size of the largesl core dump that will be created). 

The maximum-use may be aiven as 11 (floating point or imeger) number followed by a 
sea.le facior. For all limits other than cputime the default scale is "k" or "kilobytes" 
{1024 bytes); a scale factor of "m" or "megabytes" may also be used. For cputime the 
default scaling is "seconds", while "m" for minutes or "h" for hours, or a time of the 
form "mm:ss" givina minutes and seconds may be used. 

For bo!h resource names and scale factors, unambiguous prefixes of the names suffice. 

unii mH resource 
unlimir 

the limitation on resource. If no n!source is specified, then al! resouri:t limita
tions are removed. 

DirttlOQ' stack. 

This shell now keeps track of the current directory {which is kept in the variable cwd) and also 
maintains a stack of 9irectories. which is printed by the command dirs. You can dumge to a 
nel/t, directory and push down the old directory stack by using the command pusluJ which is oth
erwise like the chdtr command, changing to its argument You can pop the directory stack by 
saying popd. Saying pushd with no arguments exchanges the top two elements the directory 
Stade The elemenis of the directory stack are numbered from l starting at the top. Saying 
pushd with a :ugument .. + n" rotates the directory stack to make that entry in the stack be at 
the top and changes to it. Giving popd a .. + n" argument eliminates that argument from the 
directory stack. 

M iscell:aneous. 

This shell imports the environment variable USER into the variable user, TERM into term. and 
HOME imo home, and exports these back into the environment whenever the normal shell 
variables are reset The environment variable PATH is likewise handled; it is not necessary to 
worry about its setting 01her than in the file .cshrc as inferior csh processes will import the 
definition of {Kith from the environment, and re-export it if you then change it. {h could be set 
once in the .login except that commands over the Berknet would not see the definitionJ 

There are new commands evol. which is like the eval of the Bourne shell shO ), and usefol with 
1.u-10). and suspend which s1ops a shell (as chough a ·z had slopped it; since shells normally 
ignore ·z signals. this command is necessary.) 

There is a new variable ulporh: if set, then each directory in cdpath will be searched for a direc
tory named in a C'hdir command if there is no such subdirectory of the current directory. 
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An unJetenv command removing environment variables has been added. 

There is a new .. : .. modifier ":e", which yields the extension portion of a filename. Thus if 
.. Sa" is .. file.c" ... Sa:e" is .. c ... 

There are two new operators in shell expressions .. !.'' and .. _ ... which are like the string 
operations .. !-" and "•-··except that the right hand side is a pa11ern (containing, e.g. "•"s, 
.. ?"s and instances of "[...]") against which the left hand operand is matched. This reduces 
the need for use of the sM·itch statement in shell scripts when all that is really needed is pattern 
matching. · 

The form "$ <" is new. and is replaced by a line from the standard input, with no further 
interpretation thereafter. It may therefore be used to read from the keyboard in a shell script. 

SEE ALSO 

Bl"GS 

csh(}), killpg(2). sigsys(2). signal(2). jobs(J). sigset(J). tty(4) 

Command sequences of the form "a .; b ; c" are not handled aracefully when stopping is 
attempted. If you suspend "b", the shell will then immediately execute "c". This is especially 
noticeable if this expansion results from an alias. It suffices to place the sequence of commands 
in 0 's to force it to a subshell, i.e ... ( a ; b ; c ) ''. but see the next bug. 

Shell buillin functions are not stoppable/restartable. 

Control over output is primitive; perhaps this will inspire someone to work on a good virtual 
terminal interface. In a virtual terminal interface much more interesting things could be done 
with output control. 

1-159 
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NAME 
newgrp - log in t.o a new aroup 

SYNOPSIS 
Dtw1rp group 

DESCIUPTION 
Ntwgrp changes the group identification of its caUer, analogously to login (1). The same person 
remains loged in, and the current directory is unchanged, but calculations of access permis
sions to files are performed with respect to the new group ID. 

nu:s 

A password is demanded if the group has a password and the user himself does not. 

Newgrp is known to the shell, which executes it directly without a fork. 

/etc/group, /etc/pa.sswd 

SEE ALSO 
loginO ), group(5) 

BUGS 
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An unsettn11 command removing environment variables has been added. 

There is a new .. :" modifier ":e". which yields the extension portion of a filename. Thus if 
.. Sa" is .. file.c". "Sa:e" is "c". 

There are two new operators in shell expressions .. , ... and .. _ ... which are like the string 
operations''!-" and .. __ .. except that the right hand side is a pa11ern <containing. e.g. "•"s, 
"?"s and instances of "[. .. ]") against which the left hand operand is matched. This reduces 
the need for use of the s"'·itch statement in shell scripts when all that is really needed is pattern 
matching. · 

The form "$ <" is new. and is replaced by a line from the standard input, with no further 
interpretation thereafter. It may therefore be used to read from the keyboard in a shell script. 

SEE ALSO 

Bl"GS 

csh(l), killpg(2). sigsys(2). signal(2), jobsC3), sigset(3), tty(4) 

Command sequences of the form "a .: b ~ c" are not handled sracefully when stopping is 
attempted. If you suspend "b''· the shell will then immediately execute "c". This is especially 
noticeable if this expansion results from an alias. It suffices to place the sequence of commands 
in O's to force it to a subshell, i.e. "( a ; b ; c ) ", but see the next bug. 

Shell builtin functions are not stoppable/restartable. 

Control over output is primitive; perhaps this will inspire someone to work on a good virtual 
terminal interface. In a virtual terminal interface much more interesting things could be done 
with output control. 

1-159 
4th Berkeley Distribution 



NEWGRP( 1) UNIX Prasrunmer's Manual NEWGRP ( l) 

NAME 
ncwgrp - 101 in to a new group 

SYNOPSIS 
new1rp 1roup 

DESCRIPTION 
Newgrp chances the 1roup identification of its caller, anaJ01ously to /ogin(l). The same person 
remains lo11ed in, and the current directory is unchanaed, but calc:ulations of access permis
sions to files are performed with respect to the new group ID. 

TILES 

A· password is demanded if the group has a password and the user himself does not. 

Newgrp is known to the shell, which executes it directly without a fork. 

/etc/1roup, /etc/passwd 

SEE ALSO 
login(l), group(S) 

BUGS 
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NA~IE 

nice. nohup - run a command at low priority (sh only) 

SY SOPS IS 
nice ( - number ] command [ arauments ] 

nohup command [ arauments ] 

DESCRIPTIOS 

FILES 

Nice executes comma11d with low schedulina priority. If the number araument is present, the 
priority is incremented (hiaher numbers mean lower priorities) by that amount up to a limit of 
20. The default number is 10. 

The super-user may run commands with priority hiaher thari normal by usina a neaative prior
ity, e.g. ·- -10'. 

Nohup executes command immune to hangup and terminate signals from the controlling termi
nal. The priority is incremented by 5. Nohup should be invoked from the shell with '&.' in 
order to prevent it from responding to interrupts by or stealing the input from the next person 
who logs in on the same terminal. The syntax of nice is also diff erenl. 

nohup.out standard output and standard error file under nohup 

SEE ALSO 
csh(}), nice(2). renice(8) 

DIAG'iOSTICS 

Bl GS 

/\'ice returns the exit status of the subject command. 

Nice and nohup are particular to sh(]). If you use csh(l). then commands executed with"&:" 
are automatically immune to hangup signals while in the background. There is a builtin com
mand nohup which provides immunity from terminate, but it does not redirect output to 
110/Jup. our. 

Nice is built into csh (1) with a slightly different syntax than described here. The form "nice 
+ 1 O" 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 

SY~OPSIS 
am ( -aanepru J ( file ... J 

DESCRIPTION 
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 letters U 
(undefined). A (absolute). T (text segment symbol), D (data segment symbol), B (bss segment 
symbol>. c <common symbol). f file name. or - for sdb symbol table entries (see - a below). 
If the symbol is local <non-external) the type letter is in lower case. The output is sorted alpha· 
betically. 

Options are: 

-a Include all symbols in candidates for printin1; normally symbols destined for sdbC I) are 
excluded. 

-1 Print only alobal (external) symbols. 

-n Sort numerically rather than alphabetically. 

-o Prepend file or archive element name to each output line rather than only once. 

-p Don't sort; print in symbol-table order. 

-r Sort in reverse order. 

- u Print only undefined symbols. 

SEE ALSO • 
arO ). ar<S>. a.out(5), stab(5) 
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NAME 
oum - number lines 

SYNOPSIS 
nam ( ftle ... J 

DESCRIPTION 

UNIX Programmer's Manual NUM (l) 

The Una in the specified files. or the standard input, are copied to the standard output pre
ceded by line numbers. Tabs remain 1li1ned in the output as the lines are printed preceded by 
the number blank padded to 1ix digits and then 2 spaces. 

Num is actually just the - o option of the catO) command. 

SEE.ALSO 
cat (1 ) , pr (1 ) 
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NAME 
od - octal dump 

SYNOPSIS 
od l -111bdo:1DOXw l [file] [ [ + )oft'set[. H b J J 

DESCIUPtlON 
Od dumps file in one or more formats as selected by the first argument. If the first argument is 
missing, -o is default. The meanings of the format argument characters are: 

b Interpret bytes in octal. 

c Interpret bytes in ASCH. Certain non-griphic characters appear as C escapes: m.11! -\0, 
backspace-\b, formfeed-\f, newline-\n. return-\r, tab-\t; others appear as 3-digit octal 
numbers. 

d ln1erpret shorts (16 bit words) in decimal. 

o Interpret shorts 06 bit words) in octal. 

.,, Produce wide 032 column) output 

:x Interpret shorts 0 6 bit words) in hex. 

D Interpret longs (32 bit words) in decimal. 

0 Interpret longs 02 bit words) in octal. 

X Interpret longs (32 bit words) in hex. 

The file argument specifies which file is to be dumped. If no file araument is specified, the 
standard input is used. 

The otf set argument specifies the offset in the file where dumping is to commence. This argu
ment is normally interpreted as octal bytes. If ·.' is appended, the offset is interpreted in 
decimal. If 'I) is appended, the offset is interpreted in blocks of S 12 bytes. If the file araument 
is omined, the off set argument must be preceded • + '. 
Dumping contim.ies until end·of-ftle. 

SEE ALSO 
adbO) 

4th Berkeley Distribution 4/l/81 
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NAME 
passwd - chanae login password 

SYNOPSIS 
passwd [ name ) 

DESCRIPTION 

FILES 

This command changes (or installs) a password associated with the user natM (your own name 
by def a ult). 

The program prompts for the old password and then for the new one. The caller must supply 
both. · The new password must be typed twice, to forestall mistakes. 

New passwords must be at least four characters long if they use a sufficiently rich alphabet and 
at least six characters long if monocase. These rules arc relaxed if you arc insistent enough. 

Only the owner of the name or the super-user may change a password; the owner must prove 
he knows the old password. 

/etc/passwd 

SEE ALSO 
loain(l), passwd(S), crypt(3) 
Robert Morris and Ken Thompson, UNIX password S«Urity 
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pc - Pascal compiler 

SY~OPSJS 
pc [option ] [ -i name ... ] name ... 

DESCIUPTIO!'ll 
Pc is a Pascal compiler. if given an argument file ending with .p, it will compile the file and 
load it into an executable file called, by default, a.our. 

A program may be separated into more than one .p file. Pc will compile a number of argument 
.p files into object files (with the extension .o in place of .p). Object files may then be loaded 
into an exec:u1ab!e a.our file. Exactly one object file must supply a program statement to suc
cessfully create an executable a.out file. The rest of the files must consist only of declarations 
which logically nest within the program. References to objects shared between separately com· 
piled files are allowed if the objects are declared in hu:foded header files. whose names must 
end with .h. Header files may only be included at the outermost level, and thus declare only 
globally available objects. To allow functions and procedures to be declared. an n~~rn:il direc· 
tive has been added, whose use is similar to the for,,,.·:ud directive but restricted to appear only 
in .h files. Function and procedure bodies may not appear in .h files. A binding phase of the 
compiler checks that declarations are used consistently, to enforce the type checking rules of 

Object files created by other language processors may be leaded together with object files 
created by pc. The f1.rnctions and procedures they define must have been dedared in .h files 
included by all the .p files which call 1hose routines. Calling conventions are as in C, wilh nr 
parameters passed by address. 

See the Berkeley Pascal User's Manual for details. 

The following options have the same meaning as in ccO) and ji70). See ldO) for load-time 
options. 

-c Suppress loading and produce '.o' file{s) from so1.m.:e file(s). 

-g Have the compiler produce additional symbol table information for sdb(l). 

-w Suppress warning messages. 

- p Prepare object files for profiling, see pro.ft l). 

-0 Invoke an object-code improver. 

-s Compile the named program, and leave the assembler-language output on the 
com:spondir1g file suffixed '.s'. (No '.o' is created.). 

-o output 
Name the final output file outpu1 instead of a.ou1. 

The following options are peculiar to pc. 

-C Compile code to perform runtime checks. verify assert statements, and initialize all vari-
ables to zero as in pi. 

-b Block buffer the file output. 

-i Produce a listing for the specified procedures. functions and include files. 

- I Make a program !isling during translation. 

-s Accept standard Pascal only; non.standard constructs cause warning diagnostics. 

- z Allow execution profiling with pxp by generating statement counters. and arranging for 
the creation of the profile data file pnron.out when the resulting object is executed. 
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FILES 

UNIX Pro1nunmer's Manual PC (I) 

Other i.uguments are taken to be loader option arguments, perhaps libraries of pc compatible 
routines. Certain can also be controlled in comments within the program as described in 
the Berkeley Pascal User's Manual. 

file. p 
/usr/lib/pcO 
/lib/fl 
/usr/lib/pc2 
/lib/c2 
/usr /Ii b/pc3 
/usr /lib/pc 2. Ost rings 
/usr /lib/how _pc 
/usr/lib/libpc.a 
/usr /lib/libm.a 
/lib/libc.a 

pascal source files 
compiler 
code general.or 
rurnime integrator Online expander) 
peephole ·optimizer 
separate compilation consistency checker 
text of the error messages 
basic usage explanation 
intrinsic fum::tions and I/O library 
math library 
standard library, see imroO) 

SEE ALSO 
User's Manual 

pi 0), pxpO), pxref(l). sdb(l) 

DIAG"\;OSliCS 
For a basic explanation do 

pc 

See l l. for an explanation of the error message format. Internal errors cause messages con-
taining the word SNARK. 

AtTHORS 

It GS 

Charles B. Hale;;. William N. Joy, and Ken Thompson 
Retar.seued ao the second pass of the portable C compiler by Peter Kessler 
Rumime library and inline optimizer by M. Kirk McKusick 
Separate compilation consis1enc:y checking by Louise Madrid 

The keyword packed is recognized but has no effect. 

binder is not as strict as described here, with regard to the rules about external declarations 
only in ' files and including '.h' files at the outermost level. It will be made to perform 
these checks in its next incarnation, so users are warned not to be sloppy. 

The -1 !lag doesn't work separately compiled files. 

-s option is usurped the compiler. it is not possible to pass the strip option to 
programs which are to be stripped, must be run through strip(l) after the are 
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NAME 
pi - Pual interpreter code tramlator 

SYNOPSIS 
pl [ -blnpstawz l [ -i name ... ] oame.p 

DESCRIPTION 

FILES 

Pi translates the program in the file name.p leavina interpreter code in the tile obj in the current 
directory. The interpreter code can be executed using p. Pix performs the functions of pl me~ 
F for 'load and 10' Pua.l. 
The f oUowing flap are interpreted by pi; the associated options can also be controlled in am -
ments within the program as described in the Berkeley Pascal User's Manual. 

-b Block buffer the file output. 

-I Enable the listing for any specified procedures and f1.mctiom an.d while processing any 
specified Inch.ult files. 

- I Make a program listing during translation. 

- a Belin each listed bu:Jude file on a new page with a bi.nner line. 

-p Suppress the post-mortem control flow bw:ktrace if an error occurs; suppress statement 
limit counting. 

-1 Accept standard Pa.seal only; non-standard constructs cause warning diagnostics. 

-t Suppress runtime tests of subrange variables and treat auen statements as comments. 

-u Cud ima1e mode; only the first 72 characters of input lines are used. 

- w Suppress warnin1 diasnostics. 

-z Allow execution profiling with pxp by ;enerating slatement counters, and manging fm 
the creation the profile data file pmon.out when the resulting object is executed. 

file.p 
file:.i 
/usr/lib/pi_strings 
11.W' /lib/bow _pi" 
obj 

input file 
include ftle{s) 
text of the error messages 
basic usage explanation 
interpreter code output 

SEI ALSO 
Berkeley Pascal User's Manual 
pix 0), px ( D, pxp 0). pxrefO) 

DIAGNOSTICS 
For 1 bask explanation do 

pi 

in the diagnostic: output of the translator. lines containing syntax errors are listed with a flag 
indicatin1 the point of error. Diagnostic messa1es indicate the action which the recovery 
mechanism took in order to be able to continue parsing. Some diaanostics mdkate only that 
the input is •malformed.' This 0<:c:urs if the recovery an find no simple correction to make th<: 
input syntactially valid. 

Semantic error diasnostia indicate 1 line in the source text near the point of error. Some 
errors evoke more than one diagnostic: to help pinpoint tbe error. the follow-up messaaes belin 
'With m ellipsis • ... •. 
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The first character of each error message indicates its class: 

E F1tll error; no code will be generated. 
e Non~fatal error. 
w Warning - 1 potentia3 problem. 
s Non-standard Pasca.1 construct warning. 

If a severe error occurs which inhibits further processing, the translator will give a diagnostic 
and then 'QUIT'. 

AUTHORS 

BUGS 

Charles B. Haley, William N. Joy, and K.en Thompson 
Ported to VAX-11 by Peter Kessler 

Formal parameters which are procedures and functions are not supported. 

The keyword piu::ktd and the function dispo!e are recognized but have no e:trect. 

For clarity, semantic errors should be flagged at an appropriate place in the source text, and 
multiple instances of the 'same• semantic error should be summarized at the end of a procedure 
or function rather tl'um evoking many diasnostics. 

When hu:h.1de files are present, di1gnostks relating to the last procedure in one file may appear 
after the beginning of the listing of the next 
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NAME 
pix - Pascal interpreter and executor 

SYNOPSIS 
pb [ -blnpstuwz ] [ -i name ·"" l name.p [ argument ... 

DESCRIPTION 

PIX (l) 

Pix is a 'load and go' version of Pascal which combines the functions of the interpreter code 
translator pi and the executor px. It uses pi to translate the program in the file namt.p and, if 
there were no fatal errors during translation, causes the resulting interpreter code to be exe
cuted by px with the specified arguments. A temporary file is used for the object code; the file 
obj is neither created nor destroyed. 

FILES 
/usr /bin/pi 
/usr /bin/px 
/tmp/pix????? 
/usr /lib/how _pix 

SU: ALSO 
Berkeley Pascal User's Manual 
piO), px(l) 

DIAG:'l!OSTICS 
For a basic explanation do 

pix 

AUTHORS 

Pascal translator 
Pascal executor 
temporary 
basic explanation 

Susan L Graham and William N. Joy 
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NAME 
plot - araphics filters 

SYNOPSIS 
plot [ -TterminaJ [ raster ) ) 

DESCRIPTION 

FILES 

These commands read plottina instructions (see plot(S)) from the standard input, and in 1en
eral produce plottin& instruciions suitable for a particular terminal on the standard output. 
If no 11rminal type is specified, the environment parameter mRM (see environ(S)) is used. 
Known terminals are: 

4014 Tektronix 4014 storaae scope. 

450 DASI Hyterm 450 terminal (Diablo mechanism). 

300 DASI 300 or GSI terminal (Diablo mechanism). 

3005 DASI 300S terminal (Diablo mechanism). 

ver Versatec D1200A printer-plotter. This version of plot places a scan-convened imaae in 
'/usr/tmp/raster' and sends the result directly to the plotter device rather than to the 
standard output. The optional argument causes a previously scan-converted file raster 
to be sent to the plotter. 

/usr/bin/tek 
/usr /bin/t450 
/usr /bin/t300 
/usr /bin/t300s 
/usr /bin/vplot 
/usr /tmp/raster 

SEE ALSO 
plot(3), plot(5) 

BUGS 
There is no lockout protection for /usr /tmp/raster. 
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NAM[ 
pmer1e - pascal file merger 

SYNOPSIS 
pmefle name.p ... 

DESCRIPTION 

UNIX Programmer's Manual PMERGE ( l) 

Pmergt! assembles the named Pascal files into a single standard Pascal program. The resulting 
program is listed on the standard output. h is intended to be used to merge a collection of 
separately compiled modules so that they can be run through pi , or exported to other sites. 

nu:s 
/usr/tmp/MG• default temporary files · 

SEE ALSO 
pc(O, piO). 
Auxiliary documentation Berkeley Pascal Vier's Manual. 

AUTHOR 

BUGS 

M. Kirk McKusick 

Very minimal error checking is done, so incorrect programs wiU produce unpredictable results. 
Block comments should be placed after the keyword to which they refer or they are likely to 
end up in bizarre places. 
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NAME 
postnews - submit news articles postnews [file] - submit news articles 

SYNOPSIS 
postnews 

DESCRIPTION 
Postnews is a shell script that calls inews(l) to submit news articles to 
USENET. It will prompt the user fo:r the title of the article (which shouh 
be a phrase suggesting the subject, so that persons reading the news can 
tell if they are interested in the article) and for the newsgroup. An 
omitted newsgroup (from hitting return) will default to general. 

general is read by everyone on the local machine. Other possible news
groups include, but are not limited to, btl.gener&l, which is read by all 
users at all Bell Labs sites on USENET. net.general. which is read by all 
users at all sites on USENET, and net.news, which is read by users 
interested in the network news on all sites. 'Ibere is often a local set o 
newsgroups~ such as ucb.all, that circulate within a local set of machines 
(In thi~ casej ucb newsgroups circulate among machines at the University o, 
California at Berkeley.) 

After entering the title and newsgroup, the user should type the body of 
the article. To end the article, type control D at the beginning of a 
line. 

For more sophisticated uses, such as posting from a file, see inews(l). If 
the optional argument is supplied, EOStnews uses the argument as the name 
of a file containing the news item. 

FILES 
SEE ALSO 

mail(l), inews(l), readnews(l), uucp(l). getdate(3), msgs(l), recnews(l), 
sendnews(l), uurec(l) 
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NAME 
pr - print file 

SYNOPSIS 
pr [ option ] . . . [ file J ••• 

DESCRIPTION 
Pr produces a printed listing of one or more files. The output is separs~Gd 
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, .2! prints its st.an
dard input. 

Options apply to all following files but may be reset between files: 

·n Produce n·coluwn output. 

+n Begin printing with page £· 

·h Take the next argument as a page header. 

·wn For purposes of multi•column outputt take the width of the page to be 
n characters instead of the default 72. - ' 

·f Use formfeeds instead of newlines to separate pages. A formfeed is 
assumed to use up two blank lines at the top of a page. (Thus this 
option does not affect the effective page length.) 

·F Put out a form-feed at the end of each page instead of the usual five 
blank lines. and don't precede the header with the usual two blank 
lines. Can be used with •t to get the form feed trailer and no 
header. 

·ln Take the length of the page to be ~ lines instead of the default 66. 

-t Do not print the 5-line header or the S·line trailer normally supplied 
for each page. 

Separate columns by the single character £ instead of by the appropri~ 
ate amount of white space. A missing ~ is taken to be a tab. 

Print all files simultaneoualy, each in one column, 

Inter-terminal m•s••aes via !!!..!!!(l) are forbidden during a £!· 

FILES 
/dev/tty? to suspend messages. 

SEE ALSO 
cst(l) 

DIAGNOSTICS 
There are no diagnostics when 2! is printin& on a terminal. 
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NAME 
print ~ pr to the line ~rinter 

SYNOPSIS 
print file • • • 

DESCRIPTION 
fciol gc'a a copy of each nimed file on the line ~rinter. 
It is a one line shell scri~t: 

SEE ALSO 
qpr(1), pr(1) 
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NAME 
printenv - print out the environment 

SY!'.IOPSIS 
prlntenv [name] 

DESCRIPTION 

PRINTENV ( 1 ) 

Printenv prints out the values of the variables in the environment. If a name is specified, only 
its value is printed. 

If a name is specified and it is not defined in the environment, printenv returns exit status 1, 
else it returns status 0. 

SEE ALSO 
sh(l), environ(S), csh(l) 

BUGS 
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~AME 

prmail - print oul mail in the posl office 

SY SOPS IS 
prm1il [ user ... J 

DESC:RIPTIO~ 

PRMAIL ( 1) 

Prmoil prints the mail ~·hich waits for you. or the specified use:-, in the post office. The mail is 
not disturbed. 

FILES 
/usr/sPoOl/maill• post office 

SEE ALSO 
bitf( 1). mailC 1). from Cl). binmaiH 1) 

Bl'GS 
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!li!AME 
prof - display profile data 

SY!'IOPSIS 
prof [-a) [-I] [ -n) [ -z) [ -s) [ -,. [-lot-• [-high))] (a.out [men.out ... J J 

DESCRIPTIO~ 

FILES 

Prof interprets the file produced by the monitor subroutine. Under default modes. the symbol 
table in the named object file (a.out default) is read and correlated with the profile file (mon.out 
default). For each external symbol, the percentage of time spent executing between that sym
bol and the next is printed (in decreasing order). together with the number of times that rou
tine was called and the number of milliseconds per call. If more than one profile file is 
specified. the output represents the sum of the profiles. 

In order for the number of calls to a routine to be tallied. the -p option of cc. /77 or pc must 
have been given when the file containing the routine was compiled. This option also arranges 
for the profile file to be produced automatically. 

Options are: 

-a all symbols are reported rather than just external symbols. 

-I the output is sorted by symbol value. 

-n the output is sorted by number of calls 

-s a summary profile file is produced in mon.sum. This is really only useful when more 
than one profile file is specified. 

-~ all printing is suppressed and a graphic version of the profile is produced on the stan
dard output for display by the p/01( l) fillers. When plotting, the numbers /0111.- and high. 
by default 0 and I 00, may be given to cause a selected percentage of the profile to be 
plotted with accordingly higher resolution. 

-z routines which have zero usage (as indicated by call counts and accumulated time) are 
nevertheless printed in the output. 

mon.out for profile 
a.out for namelist 
mon.sum for summary profile 

SEE ALSO 
monitorO). profil(2/, cc(l), plot(}) 

BlJGS 
Beware of quantization errors. 

Is confused by ./77 which puts the entry points at the bottom of subroutines and functions. 
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NAME 
ps - process status 

SYNOPSIS 
ps [ acecklstuvwx# J 

DESCJUPTION 
PJ prints information about processes. Normally, only your processes are candidates to be 
printed by ps; specifying a causes other users processes to be candidates to be printed; specify. 
ing :x includes processes without control terminals in the candidate pool. 

All output formats include, for each process, the process id PID, control terminal of the pro
cess IT, cpu time used by :he process TIME (this includes both user and system time}, the 
state ST AT of the 'process, and an indication of the COMMAND which is running. The state is 
aiven by a sequence of four letters, e.g ... RWNA". The nm letter indicates the rnnnability of 
the process: R for runnable processes, T for stopped processes, P for processes in page wait, D 
for those in disk for other short term) waits, S for those sleeping for less than about 20 
seconds, and I for idle (sleeping longer than about 20 seconds) processes. The second letter 
indicates whether a process is swapped out, showing W if it is. or a blank if it is loaded Gn
cond; a process which has specified a soft limit on memory requirements and which is eiu::eed
ing that limit shows >; such a process is (necessarily) not swapped. The third letter indicates 
whether a process is running with altered CPU scheduling priority Cnicd; if the processes 
it}' is reduced, a N is shown, if the process priority has been artificially raised then a '<' is 
shown; process running without special treatment have just a blank. The final letter indicates 
any special treatment of the process for vim.1al memory replacement; the letters correspond to 
options to the 11advise{2) call; currently the possibilities are A standing for V A_ANOM, S for 
VA_SEQL and blank for VA_NORM; an A typically represents a lisp(?) in garbage collection, S 
is typical of large image processing pro1rams which are using virtual memory to sequentially 
address voluminous data. 

Here are the options: 

asks for information about all processes with terminals fordinarily only 
processes are displayed). 

own 

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 informa
tion. 

e Asks for the environment to be printed as well as the arguments to the command. 

1 Asks for all processes. Without this option, ps only prints ••interesting" processes. 
Processes are deemed to be uninteresting if they are process group leaders. This normally 
eliminates top-level command interpreters and processes waitin1 for users to login on free 
terminals. 

k causes the file !Ymcore is used in place of ldevlkrMm and lde1111mem. This is used for post· 
mortem system debuggins. 

asks for a Ion& listing, with fields PPJD, CP, PRI, NI, ADDR, SIZE, RSS and WCHAN as 
described below. 

s Adds the size SSIZ of the kernel stack of each process (for use by system maintainers) to 
the basic output format. 

ax restricts output to processes whose controliin1 Uy is x (which should be spe<:ified .u 
prinled by ps, e.a. tJ for uyJ, tco for c::onsoie, 1d0 for uydO, t'! for processes with no ny, 
etc). This option must. be the last one given. 

u A user oriented output is produced. This includes fields USER. '+llCPU. NICE, SIZE, and 
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RSS as described below. 

v A version the output containing virtual memory stat1st1cs is output. This includes 
fields RE, SL, PAGElN, SIZE, RSS, UM, TSIZ, TRS, %CPU and %MEM, described 
below. 

w Use a wide output format 0 columns rather than 80); if repeated, e.g. ww, use arbi-
trarily wide output. This information is used to decide how much long oomm~nds to 
print. 

x asks even about processes with no terminaL 

# A process number may be given, Gndica!ed here by #), in whi.ch case the output is res-
tricted to that process. This must also be last. 

A second argument tells ps where to look for core if the k option is given, instead of /vmcore 
A third argument is the name 11. swap tile to use instead of the default /dev/drum. If a 

argument is it is taken to the file ccmtaining the system's namelist. Otherwise, 
is used. 

Fields which are not common to all output formats: 
name the owner of process 

%CPU cpu utilization of lhe process; this is a decaying average over up to a minute of pre-

NICE 
SIZE 
RSS 
UM 

TSlZ 
TRS 
%MEM 

SL 
PAGEIN 

UID 

ADDR 
WC HAN 

f 

vious time. time base over which this is computed varies (since 
processes may be very it is possible for the sum all %CPU fields to exceed 

ND process scheduling increment (see nice(2)} 
vinual size of the process <in 1024 byte units) 
real memmy size of the process Gn 1024 byte units) 
soft limit on memory used, specified via a call to vlimir(i.); if no limit has been 
specified then shown as :.a: 
size of text program) image 
size of resident freal memory) set of text 
percentage of real memory used by this process. 
residency time or the process (seconds in core) 

time the process (seconds blocked) 
number disk from references by the process to pages not loaded in 
core. 

process owner 
numerical id process 
short-term cpu i.Hilization factor fosed in scheduling) 
process (non-positive when in non-interruptible wait) 
swap address the process 
event on which proce:s.s is waiting fan address in the system), with the initial part of 
the address trimmed off e.g. 80004000 prints as 4000. 

with process as in /usr/indude/sys/proc.h: 
core 

swapper or pager process 
process being swapped out 
save area 
process is being traced 
•U1other tracing f"iag 
user settable lock in core 

000080 process in page wait state 
another to prevent swap out 
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SOL YU 000200 delayed unlock of pases 
SWEXIT 000400 workin& on exitina 
SPHYSIO 000800 doina physical i/o (bio.c) 
SVFORK 001<>00 process resulted from vforkO 
SVFDONE 002000 another vfork flaa 
SNOVM 004000 no vm, parent in a vforkO 
SPAGI 008000 init data space on demand, from inode 
SANOM 010000 system detected anomalous vm behavior 
SUANOM 020000 user warned of anomalous vm behavior 
STIMO 040000 timina out durin1 sleep 
SDETACH 080000 · detached inherited by init 
SNUSIG 100000 using new signal mechanism 

A process that has exited and has a parent, but has not yet been .waited for by the parent is 
marked <defunct>~ a process which is blocked trying to exit is marked <exiting>; Ps makes 
an educated guess as to the ftle name and arauments aiven when the process was created by 
examinin& memory or the swap area. The method is inherently somewhat unreliable and in any 
event a process is entitled to destroy this information, so the names cannot be counted on too 
much. 

/vmunix 
/dev/kmem 
/dev/drum 
/vmcore 
/dev 

system namelist 
kernel memory 
swap device 
core file 
searched to find swap device and tty names 

SEE ALSO 

BUGS 

kilJ(l), w(l) 

Thinas can chanae while psis runnina; the picture it 1ives is only a close approximation to real
ity. 
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NAME 
pti - phototypesetter interpreter 

SY~OPSIS 

pit [ file ... ] 

DESCRIPTIO'.'I 

PTI< I ) 

P11 shows the commands in a stream from the standard output of troff{l) using troffs -t 
option, interpreting them as they would act on the typesetter. Horizontal motions shows as 
counts in internal units and are marked with '< • and '> • indicating left and right motion. 
Vertical space is called lead and is also indicated. 

SEE ALSO 
troff ( l ) 

Bl'GS 
Too cryptic for normal users. who should use "troff -a ... ". 
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ptx - permuted index 

SY'.\OPSIS 
: ph: [ option l ... [ input I output l ] 

DESCRIPTIO'i 

FILES 

BtGS 

ftx generates a permuted index to file inpl.I! on file output (standard input and output default). 
h has three phases: the first does the permutation. generaiing one line for each keyword in an 

• input line. The keyword is rotated to the front. The permuted file is then sorted. Finally. the 
sorted lines are rotated so the keyword comes at the middle of the page. Ptx produces output 
m the form: 

.xx "tail" "before keyword" "keyword and after" "head" 

' where .xx may be an nroff or trojfO) macro for user-defined forma11ing. The before key1\·ord 
and ke.nrnrd a11d a/ier fields incorporate as much of the line as will fit around the keyword when 
it is primed at the middle of the page. Tail and head. at least one of which is an empty string 

· •N. are wrapped-around pieces small enough to fit in the unused space at the opposite end of the 
line. When original text must be discarded. '/'marks the spot. 

The following options can be applied: 

... r Fold upper and lo\o\rer case letters for sorting. 

-t Prepare the output for the phototypesetter; the default line length is 100 characters 

- ". 11 Use the next argument, n. as the width of the output line. The default line length is 72 
characters. 

-g /1 Use the next argument, 11. as the number of characters to allow for each gap among the 
four parts of the line as finally printed. The default gap is 3 characters. 

-o only 
Use as keywords only the words given in the r111~1· file. 

-i ignore 
Do not use as key\ltords any words given in the ignore file. If the - i and -o options, 
are missing. use /usr/lib/eign as the 1x11ort file . 

... b break 
Use the characters in the break file 10 separate words. In any case, tab, newline, and 
space characters are always used as break characters. 

- r Take any leading non blank characters of each input line to be a reference identifier (as 
lo a page or chapter) separate from the text of the line. Anach that identifier as a .Slh 
field on each output line. 

The index for this manual was generated using ptx. 

/bin/sort 
/usr /lib/eign 

line leng1h counts do not account for overstriking or proportional spacing. 
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NAME 
pwd - working directory name 

SYNOPSIS 
pwd 

DESCRIPTION 
Pwd prints the pathname of the working (current) directory. 

SEE.ALSO 
cd (1 ) , csh (1 ) 

BUGS 

PWD ( 1) 

Jn csh (1) 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 
px - Pascal interpreter 

SYNOPSIS 
px ( obj [ argument ... ] ) 

DESCRIPTION 

rn.Es 

Px interprets the abstract machine code generated by pi. The first ar1um,1,mt is the file to be 
interpreted, and defaults to obj; remaining arguments are avliiable to the .Pascal program using 
the built-ins argy and argc. Px is also invoked by pix when n.mnins 'load and go•. 

If the program terminates abnormally an error message and a control flow backtrace are printed. 
The rrnmber of statements executed and total execution time are printed after normal termina
tion. The p option of pi suppresses all of this except the meKqe indicating the cause of abnor
mal termination. 

pmon.out 

SII ALSO 

default object file 
profile data file 

Pascal User's Manual 
pi(l), pix(l) 

DIAGNOSTICS 
n.m·time error messages are self -explanatory. Some the mD're '~ ones are: 

Reference to an inactive tile 
A file other input or output was used before a WI to resrt m /!!f!./Jll!fill!.. 

Statement count limit exceeded 
limit of 500,000 executed statements (which prevents exces~ looping or recur· 

sion) has been exceeded. 

Bad data found on integer read 
Bad data found on real read 

Usually, non-numeric input was found for .a number. Fm .:n:di, 'Pa&:al requires digits 
before and after the decimal poim so that numbers like •.r m '71 ... evoke the second 
diagnostic. 

pmic: Some message 
Indicates a internal inconsistency detected in px probably du.e to a 'Puca! system ibug. 

At'THORS 

IUGS 

Charles B. Haley, William Joy, and Ken Thompson 
VAX- 11 version by Kirk McKusick 

Post-mortem traceback is not limited; infinite recursion leads to almost.~ traceback. 
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NAME 
pxp - Pascal execution profiler 

SYNOPSIS 
pxp ( -acddjnstuw_ J ( -23456789 ] [ -z [name ... ) ) name.p 

DESCRIPTION 

FILES 

Pxp can be used to obtain execQtion profiles of Pascal programs or as a pretty-printer. To pro
duce an execution profile all that is necessary is to translate the program specifying the z option 
to pi or pix, to execute the program, and to then issue the command 

pxp -z narne.p 

A reformatted listing is output if none of the c, t, or z options are specified; thus 

pxp old.p > new.p 

places a pretty-printed version of the program in 'old.p' in t~e file 'new.p'. 

The use of the following options of pxp is discussed in sections 2.6, S.4, S.S and S.10 of the 
Berkeley Pascal User's Manual. 

-a Print the bodies of all procedures and functions in the profile; even those which were 
never executed. 

-c Extract profile data from the file core. 

-d Include declaration parts in a profile. 

-e Eliminate Include directives when reformatting a file; the Include is replaced by the 
reformatted contents of the specified file. 

-f Fully parenthesize expressions. 

- j Left justify all procedures and functions. 

-n Eject a new page as each file is included; in profiles, print a blank line at the top of the 
page. 

-s Strip comments from the input text. 

- t Print a table summarizing procedure and function call counts. 

-u Card image mode; only the first 72 characters of input lines are used. 

-w Suppress warning diagnostics. 

- z Generate an execution profile. If no names. are 1iven the profile is o( the entire pro-
gram. If a list of names is given, then only any specified procedures or functions and the 
contents of any specified Include files wi1J appear in the profile. 

Underline keywords. 

-d With d a digit, 2 < d < 9, causes pxp to use d spaces as the basic indenting unit. The 
default is 4. 

name.p 
name.i 
pmon.out 

input file 
include file (s) 

profile data 
core 
/usr/lib/how_pxp 

profile data source with -c 
information on basic: usage 
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SEE ALSO 
Berkeley Pascal User's Manual 
pi(l), px(l) 

DIAGNOSTICS 
For a basic explanation do 

pxp 

PXP ( 1) 

Error diaanostics include 'No profile data in ftJe' witb the c option if tbe z option was not 
enabled to pi: 'Not a Pascal system core file' if the core is not from a px execution; 'Program 
and count data do not correspond' if the proaram was chanaed after compilation, before 
proftlin1; or if the wron1 proaram is specified. 

AUTHOR 
William Joy 

Bt.:GS 
Does not place multiple statements per line. 
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NAME 
pxref - Pa.seal cross-reference program 

SYNOPSIS 
p:uer [ - J name 

DESCRIPTION 

PXREF( 1) 

hrefmakes a line numbered listina and 1 c::ross-referenc::e of identifier usqe for the program in 
name. The optional • - • ar1ument suppresses the listing. The keywords 1oto md label are 
treated as identifiers for the purpose of the cross-reference. In dude directives are not pro
cessed, but cause the placement of an entry indexed by '#include' in the cross-reference. 

SU: ALSO 
Berkeley Pascal User's Manual 

AUTHOR 
Nikia.us Wirth 

BUGS 
Identifiers are trimmed to 10 characters. 
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NAME 
rmlib - convert archives to random libraries 

SYNOPSIS 
ramUb archive ... 

DESCRIPTION 
Ranlib converts each archive to a form which can be loaded more by the ioader, by 
1dding a table of contents named __ .SYMDEF to the be&inning of the archive. h uses arO) 
to reconstruct the uchive, so that sufficient temporary file space must be available in the file 
$ystem containing the current directory 

SEE AtSO 

BL'GS 

kHO, 1dD, lorderO) 

Because generation of 1 library by ar and randomization by ranlib are separate, phase errors are 
possible. The loader Id warns when the modification date a library is more recent than the 
creation of its dictionary; but this means you get the warning even if you only copy the library. 
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nufor - r1tic.111al 

SYNOPSIS 

UNIX Programmer's Manual 

dialect 

[ option ... ] ( ... J 
DESCRIPTION 

RATFOR(!) 

converts a rational dialect of Fortran ordinary irrational Fortran. Ratfor provides 
control constructs essentially to those in C: 

statement grouping: 
I statement; statement; statement l 

decision-making: 
if (condition) statement [ else statement ] 
switch (integer value) I 

[ default: J statement 

statement 
condition; expression) statement 

do hmits :mHemerH 
statement [ until (condition) l 

break 
next 

and some 

free input: 
multiple 

comments: 

sugar to 

# this is a commen! 

translation of relationais: 

programs easier to read and write: 

~u1oma1k contim.1ation 

>. >-.etc .. become .GT ... GE., etc. 

return (expression) 
returns expression to caller from function 

define: name replacement 

include: 
iru::lude 

is best used with ji70 ). 

SEE ALSO 
erHo, nnn 
B. W. and P. J. 

7th Edition 

Tools, Addison-Wesley, 1976. 
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NAME 
readnews ~ read news articles 

SYNOPSIS 
readnews [ ®8, [ date ] ] [ -n newsgroups J [ ·t titles ] [ ~ lprxh 
1\:1ail11r" ] ] 

r -c r l •. 

readnews -e [ newsgroups ] 

DESCRIPTiON 
!!.adnews without argument prints unread articles. There are several inter
faces available: 

Flag Interface 

A msgs(1) like interface. 

An. interface to 

-c (!)-like interface. 

-c "mai le:rt• ---
All selected articles written to a temporary file. Then the 

-1 

mailer is invoked. The name of the file is referenced 
with a 11%11 • Thus. "mail ~f will invoke mail on a 
file consisting of all selected messages. 

All selected .articles are sent to the standard output. No ques
tions asked. 

Only the titles output. The .newsrc file will not be updated. 

The -r flag causes the articles to be printed in reverse order. The -h 
flag c.auses articles to be printed in a much less verbose format. 

The following flags determine the selection of article:&. 

~n newsgrc>U_E! 
Select all articles that belong to ~ews.&~P~P!· 

-t titles Select all articles whose titles contain one of the strings 
specified by titles. 

-a [date] Select all articles that were posted past the given date (in 
date(~) format). If no date is given, the dawn of time is 
assumed. 

-x 

Pd.nted 2/16/82 

Ignore .newsrc file. That is, select articles that have a 
been read as well as new ones. 
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readnews maintains a .newsrc file in the user's home directory that speci
fies all news articles already read. It is updated at the end of each 
reading session in which the -x or ·l options weren't specified. 

If the user wishes, he may place an options line in his .newsrc file. This 
lino starts with the word options (left justified) followed by the list of 
standard options just as they would be typed on the command line. Such a 
list may include: the ·n flag along with a newsgroup list; a favorite 
interface; and/or the -r or -t flag. Similarly, options can be specified 
in the NEWSOPTS environment parameter. Where conflicts exist, option on 
the command line take precedence, followed by the .newsrc options line, and 
lastly the NEWSOPTS parameter. 

The ·e option causes all articles belonging to the specified newsgrouEs 
that have expired to be canceled. Newsgroups defaults to the local 
default, usually all. 

As a special case, readnews -s will print the newsgroup subscription list. 

When the user uses the reply command of the msgs(1) or /bin/mail(!) inter
faces, the environment parameter MAILER will be used to determine which 
mailer to use. The default is usually /bin/mail. 

If the user so desires, he may specify a specific paging progam for arti
cles. The environment parameter PAGER should be set to the paging progrftm. 
The name of the article is referenced with a '\', as in the -c option. If 
no '%' is present, the article will be piped to the program. Paging may be 
disabled by setting PAGER to a null value. 

EXAMPLES 
readnews Read all unread articles using the msgs(!) interface. The 

.newsrc file is updated at the end of the session. 

readnews 

readnews 

·c "ed \" -1 
Invoke the ed(l) text 
all unread articles. 
of the session. 

editor on a file containing the titles of 
The .newsrc file is not updated at the end 

-n all !fa.all -H ·r 
Read all unread articles except articles 
with "fa." via Hail(!) in reverse order. 
updated at the end of the session. 

whose newsgroups begin 
The .newsrc file is 

readnews -p -n all -a last thursday 
Print every single article since last Thursday. The .newsrc file 
is updated at the end of the session. 

FILES 
/usr/spool/news/newsgroup/number 

News articles 

Printed 2/16/82 
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/usr/lib/news/active 
/usr/lib/news/sys 
/usr/lib/news/help 
-/.newsrc 

SEE ALSO 

UNIX Programmer's Manual 

Active newsgroups 
System subscriptions 
Help file for msgs(!) interface 

READNEWS ( l) 

Options and list of previously read articles 

cbecknews(l), inews(l), .send.news(!), recnews(l), uurec(l), msgs(l), 
Mail(l), mail(l), getdate(3), news(5), newsrc(5) 

AUTHORS 
Hatt Glickman 
Hark Horton 
Stephen Daniel 
Tom R. Truscott 

Printed 2/16/82 
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NAME 
recnews - receive unprocessed articles via mail 

SYNOPSIS 
:recnews newsgroup [ sender ] ) 

DESCRIPTION 
recnews reads a letter from the standard input; determines the article 
title, sender, and newsgroup; and gives the body to in.ews with the right 
arguments for insertion. 

If newsgroup is omitted, the to line of the letter will be used. If sender 
is omitted, the sender will be determined from the from line of the letter. 
The title is determined from the subject line. 

SEE ALSO 
inews(l), uurec(l). sendnews(l), readnews(l), checknews(l) 

Printed 2/16/82 
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refer, lookbib - find and insen literature references in documents 

SYNOPSIS 
. nfer [ option J •.. 

hokbO. [. J ... 
DUCllPTION 

lAokbib 1ccepu keywords from the standard input and searches a bibliographic data base for 
references that contain those keywords anywhere in title, author, journal name, etc. Matching 
references are printed on the standard output Blank lines are taken u delimiters bet weer. 
queries. 

Rt/er is a preprocessor for nroff or tro.t!U) that finds tnd formats references. The input files 
(standard input default) are copied to the standard output. except for lines between . [ and .l 
command lines, which arc assumed to contain keywords a.s for lookbib, and are replaced by 
information from the bibliosraphic data base. The user may avoid the search, override fields 
from it, or add new fields. The reference data, from whatever source, are assigned to a set of 
~strinp. Macro packages such as ms{7) print the finished reference text from these strings. 
A Oag is placed in the text at the point or reference; by def au it the ref crenc:es are indicated by 
numbers. 

The followin1 options are available: 

- ar Reverse the ftrst r author names (Jones, J. A. instead of J. A. Jones). if ris omitted all 
11.nhor names are reversed. 

-b Bare mode: do not put any flap in text <neither numbers nor labels) 

-CJll'ing 
Capit.llize (with CAPS SMALi. CAPS) the fields whose key-letters ve in string. 

-e Instead of leaving the references where encountered, acc:umulite them until a sequence 
of the form 

. ( 
SUSTS 
. ] 

is encountered, and then write out all references collected so far. Collapse references to 
the same source. 

-kx instead of numberina references. use labels as specified in a reference data iine begin
ning .~:by default xis L. 

-lm,n 
Instead or numbering references, use labels made from the senior author's last name and 
the yar of publication. Only the first m letters of the lut name and the lut n digits of 
the date are used. If either m or ,n is omitted the entire name or date respectively is 
used. 

- p Take the next araument u 1 rue of references to be searched. The default file is 
sean::hed last. 

- n Do not search the default file. 

-slc.tyr 

7th Edition 

Sort references by fields whose key-letters are in the l«ys strins~ permute reference 
numbers in text accordingly. Implies -e. The key-letters in keys may be followed by a 
number to indicate how many such fields are used, with + taken u a very lar&e number. 
The default is AD which sorts on the senior author and then date; to sort, for example, 
on an authors and then tide use ~iiA +T. 
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When l'ffer is used with qn, meqn or tbl. r~r should be first, to minimize the volume or data 
passed throu1h pipes. 

nu:s 
I usr I diet/ papers 
/usr/lib/refer 

SEE Al.SO 

7th Edition 

directory or default publication lists and indexes 
directory of proarams 
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reset - reset the teletype bits to a sensible state 

SYNOPSIS 
r.et 

DESCRIPTION 
ReJitt sets the terminal to cooked mode, turns off cbreak and raw modes, turns on nl, and 
restores special characters that are undefined to their default values. 

This is most useful after a program dies leavin1 a terminal in a funny state; you have to type 
"<LF>reset<LF>" to get it to work then to the shell, as <CR> often doesn't work; often 
none of this will echo. 

It im 't a bad idea to follow rt:stt with t.wtO) 

SEE ALSO 

IUGS 

suy(l), tsetO) 

Doesn't set tabs properly; it can't intuit personal choices for interrupt and line kill characters, 
f.O it leaves these the old UNIX standards ·1 (delete) for interrupt and @ for line kill. 

It could well be argued that the shell should be responsible for insuring that the terminal 
remains in a sane state; this would eliminate the need for this program. 
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NAME 
rev - reverse lines of a file 

SYNOPSIS 
m-(8Je) ... 

DESCIJmON 

UNIX Proarammer's Manual REV ( 1) 

R~r copies the named flies to the standard output, reversing the order or cbaracten in every 
line. If no ftle is specified, the standard input is copied. 

1-197 

7th Edition 



REWIND ( 1) UNIX Pr<>111mmer's Manual REWIND ( 1) 

NAME 
rewind - rewind tape drive 

SYNOPSIS 
nwlad ( tape ) 

DESCRIPTION . 
R~wind rewinds the tape drive. if a tape is mounted on it. This is done by opening and closing 
the tape drive, usina a ftle name that will rewind when the ftle is closed. If an argument is 
liven that is taken u the name or the tape drive nther than the default /dev/mtO. 

AUTHOR 
Mark Honon 

FILES 
/dev/mtO 
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NAME 
rm. rmdir - remove (unlink) files 

SYNOPSIS 
rm ( -f J ( -r ) ( - I ] ( - ) file ... 

rmdlr dir ... 

DESCalPTION 
Rm removes the entries for one or more files from a directory. If an entry was the last link to 
the file. the file is destroyed. Removal of a file requires write permission in its directory, but 
neither read nor write permission on the file itself. 

If a file has no write permission and the standard input is a terminal, its permissions are printed 
and a line is read from the standard input. If that line begins with •y• the file is deleted, other
wise the file remains. No questions are asked and no errors are reported when the - r (force) 
option is given. 

If a designated file is a directory, an error comment is printed unless the optional argument -r 
bas been used. In that case, rm recursively deletes the entire contents of the specified direc· 
tory, and the directory itself. 

If the - l (interactive) option is in effect, rm asks whether to delete each file, and, under - r. 
whether to examine each directory. 

The null option - indicates that all the arauments following it are to be treated as file names. 
This allows the specification of file names starting with a minus. 

Rmdir removes entries for the named directories, which must be empty. 

SEE ALSO 
unlink(2) 

DIAGNOSTICS 
Generally self-explanatory. It is forbidden to remove the file '..' merely to avoid the antisocial 
consequences of inadvertently doina somethina like 'rm - r .•'. 
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'NAME 
script - mike typescript of terminal session 

SY~OPSIS 

script [ -a 1 [ -q ] [ -s shell l [ file J 
D!'.SCIUPTIO~ 

Script makes a typescript of everything printed on yoYr terminal. The typescript is saved in a 
file, and an be sent to the line printer later with !pr. If a file name is given, the typescript is 
saved there. If not, the typescript is saved in the file typescript. 

To exit script, type control D. This sends an end of .file to all processes you have started up. 
1nd causes script to exit For this reason, control D behaves as though you had typed an 
infinite number of control D's. 

This program is useful when using a crt and a hard-copy record of the dialog is desired. as for a 
student handing in a program that was developed on a crt when hard-copy terminals are in short 
supply. 

-S lets you specify the shell to use. The default depends cm the system: If the variable 
SHELL is set in the environment, it is used if possible. 

The -q flag asks for "quiet mode", where the .. script started .. and .. script done" messages are 
turned off. The -1 flag causes script to append to the typescript file instead of creating a new 
file. 

Al:THOR 

IU~S 

Mark: Horton 

Since UNIX has no way to •Nrite an end-of-file down a pipe without closing the pipe. there is no 
way to simulate a single control D without ending script. 

The new shell has its standard input coming from a pipe rather than a tty, so sny will not work. 
and neither will uyname. In particular. this means that screen editors such as ,,,0) and the job 
control facilities of csh( l} are inoperative. 

When the user interrupts a printing process. script attempts to flush the output backed up in the 
pipe for better response. Usual!;· the next prompt also sets flushed. 
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NAME 
sdb - symbolic debugger 

SYNOPSIS 
sdb ( objfil ( corfil [directory ... ] ) ) 

DESCRIPTION 
Sdb is a symbolic debugger which can be used with C, PASCAL, and F77 pro
grams. It may be used to examine their files and to provide a controlled 
environment for their execution. 

Obj fil is an executable program file which h·as been compiled with the -g 
(debug) option. 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. The core file need not be present. · 

It is useful to know that at any time there is a current line and current 
file. If corfil exists then they are initially set to the line and file 
containing the source statement at which the process terminated or stopped. 
Otherwise, they are set to the first line in main. The current line and 
file may be changed with the source file examination commands. 

Names of variables are written just as they are in C, PASCAL, or F77. 
Variables local to a procedure may be accessed using the form 
'procedure:variable'. If no procedure name is given, the procedure con
taining the current line is used by default. It is also possible to ref~r 
to structure members as 'variable.member', pointers to structure members as 
'variable->member' and array elements as 'variable[number)'. Combinations 
of these forms may also be used. 

It is also possible to specify a variable by its address. All forms of 
integer constants which are valid in C may be used, so that addresses may 
be input in decimal, octal or hexadecimal. 

Line numbers in the source program are referred to as 'filenaine:number' or 
'procedure:number'. In either case the number is relative to the beginning 
of the file. If no procedure or file name is given, the current file is 
used by default. If no number is given, the first line of the named pro· 
cedure or file is used. 

The commands for examining data in the program are: 

t Print a stack trace of the terminated ot stopped program. 

T Print the top line of the stack trace. 

variable/Im 
Print the value of variable according to length l and format !· If l 
and m are omitted, sdb chooses a length and format suitable for the 
variable's type as declared in the program. The length specifiers 
are: 
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b one byte 
h two bytes (half ~ord) 
1 four bytes (long word) 
number 

string length for formats s and a 

Legal values for m are: 

c character 
d decimal 
u decimal, unsigned 
o octal 
x hexadecimal 
f 32 bit single precision floating point 
g 64 bit double prec1s1an floating point 
s Assume variable is a string pointer and print characters until a 

null is reached. 
a Print characters starting at the variable's address until a null 

is reached. 
p pointer to procedure 

The length specifiers are only effective with the formats d, u, o and 
x. If one of these formats is specified and l is omitted, the length 
defaults to the word length of the host machine; 4 for the DEC 
VAX/11-780. The last variable may be redisplayed with the command 
I./'• 

The sh(l) metacharacters * and ? may be used within procedure and 
variable names, providing a limited form of pattern matching. If no 
procedure name is given, both variables local to the current procedure 
and global (common for F77) variables are matched, while if a pro
cedure name is specified then only variables local to that procedure 
and matched. To match only global variables (or blank common for 
F77), the form ':pattern' is used. The name of a common block may be 
specified instead of a procedure name for F77 programs. 

variable=lm 
linenumber=lm 
number=lm 

Print the address of the variable or line number or the value of the 
number in the specified format. If no format is given, then 'lx' is 
used. The last variant of this command provides a convenient way to 
convert between decimal, octal and hexadecimal. 

variable!value 
Set the variable to the given 
acter constant or a variable. 
double, the value may also be 
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The commands for examining source files are 

e procedure 
e filename. c 

Set the current file to the file containing the named procedure or the 
named filename. Set the current line to the first line in the named 
procedure or file. If any director_! arguments are given, the direc
tories will be searched in the order specified. Otherwise, all source 
files will be assumed to be in the working directory. If no procedure 
or file name is given, the current procedure and file names are 
reported. 

/regular expression/ 
Search forward from the current line for a line containing a string 
matching the regular expression as in ed(l). The trailing 1

/
1 may be 

elided. 

?regular expression? 
Search backward from the current line for a line containing a string 
matching the regular expression as in ed(l). The trailing ''l' may be 
elided. 

p Print the current line. 

z Print the current line followed by the next 9 lines. Set the current 
line to the last line printed. 

control$D 
Scroll. Print the next 10 lines. Set the current line to the last 
line printed. 

w Window. Print the 10 lines around the current line. 

number 
Set the current line to the given line number. Print the new current 
line. 

count + 
Advance the current line by count lines. Print the new current line. 

count -
Retreat the current line by count lines. Print the new current line. 

The commands for controlling the execution of the source program are: 

the program with the given arguments. The r command with no argu
ments reuses the previous arguments to the program while the R command 
runs the program with no arguments. An argument beginning with 1 <' or 
1 > 1 causes redirection for the standard input or output respectively. 
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9 

9 

If count is given, it specifies the number of breakpoints to be 
ignored. 

linenumber c count 
linenumber C count 

Continue after a breakpoint or interrupt. If count is given, it 
specifies the number of breakpoints to be ignored. C continues with 
the signal which caused the program to stop and c ignores it. 
If a linenumber is specified then a temporary breakpoint is placed a• 

the line and execution is continued. The breakpoint is deleted when 
the command finishes. 

count s 
Single step. Run the program through count lines. If no count is 
given then the program is run for one line. 

count S 
Single step, but step through subroutine calls. 

k Kill the debugged program. 

procedure(argl,arg2, ... ) 
procedure(argl,arg2, ... )/~ 

Execute the named procedure with the given arguments. Arguments can 
be integer, character or string constants or names of variables acces
sible from the current procedure. The second form causes the value 
returned by the procedure to be printed according to format ~· If nc 
format is given, it defaults to 'd'. 

linenumber b commands 
Set a breakpoint at the given line. If a procedure name without a 
line number is given (e.g. 'proc: 1 ), a breakpoint is placed at the 
first line in the procedure even if it was not compiled with the debug 
flag. If no linenumber is given, a breakpoint is placed at the 
current line. 
If no commands are given then execution stops just before the break

point and control is returned to sdb. Otherwise the commands are exe
cuted when the breakpoint is encountered and execution continues. 
Multiple commands are specified by separating them with semicolons. 

linenumber d 
Delete a breakpoint at the given line. If no linenumber is given then 
the breakpoints are deleted interactively: Each breakpoint location is 
printed and a line is read from the standard input. If the line 
begins with a 'y' or 'd' then the breakpoint is deleted. 

B Print a list of the currently active breakpoints. 

D Delete all breakpoints. 
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1 Print the last executed line. 

linenumber a 
Announce. If linenumber is of the form 'proc:number', the command 
effectively does a linenumber bl'. If linenumber is of the form 
'proc:', the command effectively does a 'proc: b T1 • 

Miscellaneous commands. 

command 
The command is interpreted by sh(l). 

newline 
If the previous command printed a source line then advance the current 
line by 1 line and print the new current line. If the previous com
mand displayed a core location then display the next core location. 

II string 
Print the given string. 

q Exit the debugger. 

The following commands also exist and are intended only for debugging the 
debugger. 

V Print the version number. 

X Print a list of procedures and files being debugged. 

Y Toggle debug output. 

FILES 
a.out 
core 

SEE ALSO 
adb(l) 

DIAGNOSTICS 
Error reports are either identical to those of adb(l) or are self
explanatory. 

BUGS 
If a procedure is called when the program is ~ stopped at a breakpoint 
(such as when a core image is being debugged), all variables are initial· 
ized before the procedure is started. This makes it impossible to use a 
procedure which formats data from a core image. 

Arrays must be of one dimension and of zero origin to be correctly 
addressed by sdb. 
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The default type for printing F77 parameters is incorrect. Their address 
is printed instead of their value. 

Tracebacks containing F77 subprograms with multiple entry points may print 
too many arguments in the wrong order, but their values are correct. 

Sdb w1derstands Pascal, but not its types. 
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NAME 
sed - stream editor 

SYNOPSIS 
Md [ -a ) [ -e script ) [ -f sftle ) [file] ... 

DESCRIPTION 
~ copies the named /iln (standard input default) to the standard output, edited ac:eordin& to a 
script of commands. The -f option causes the script to be taken from file ¥ik; these options 
accumulate. U' there is just one -e option and no -rs. the Oaa -e may be omitted. The -n 
option suppresses the def a ult output. 

A script consists of editina commands, one per line, of the f ollowina form: 

[address [, addreu] ] function [ar1uments] 

In normal operation !H cyclically copies a line of input into a patttrn spact (unless there is 
somethina left after a 'D' command). applies in sequence all commands whose addrtsus select 
that pattern space, and at the end of the script copies the pattern space to the standard output 
(except under -a) and deletes the pattem space. 

An addrtss is either a decimal number that counts input lines cumulatively across flies, a '$' 
that addresses the lut line of input, or a context address. '/rqular expression/', in the style of 
tdO) modified thus: 

The escape sequence '\n • matches a newline embedded in the pattem 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 ranae from the first pattem space that 
matches the first address throuah 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, lookina apin for the first address. 

Editina commands can be applied only_ to non-selected pattern spaces by use of the nqation 
function '!' (below). 

In the f ollowina list of functions the maximum number of permissible addresses for each func
tion is indicated in parentheses. 

An araument denoted 1u1 consists or one or more lines, all but the Jut of which end with '\ • to 
bide the newline. Backslashes in text are treated like backslashes in the replacement strin1 of 
an 's' command, and may be used co protect initial blanks and tabs apinst the strippina that is 
done on every script line. 

An araument denoted r/ile or wjik must terminate the command line and must be preceded by 
exactly one blank. Each wjilt is created before processina beains. There can be at most 10 dis· 
tinct wfilt arauments. 

(l)a\ 

Append. Place lat on the output before readin1 the next input line. 

(2) b laMI 

(2)c\ 
lat 

7th Edition 

Branch to the ':' command bearina the laMI. If loMI is empty, branch to the end of 'be 
script. 

Chan1e. Delete the pattern space. With 0 or 1 addreu or at the end or a 2-address 
ranae. place ttxt on the output. Start the next cycle. 
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(2) d Delete the pattern space. Start the next cycle. 

(2) D Delete the initial seament of the pattern space throuah the first newline. Start the next 
cycle. 

(2) 1 Replace the contents of the pattern space by the contents of the bold space. 

(2) G Append the contents of the bold space to the pattern space. 

(2) h Replace the contents of the bold space by the contents of the pattern space. 

(2) H Append the contents of the pattern space to the hold space. 

(l)i\ 

lnscn. Place tat on the standard output. 

(2) n Copy the pattern space to the standard output. Replace the pattern space with the next 
line of input. 

(2) N Append the next line of input to the pattern space with an embedded newline. (The 
current line number cban1es.) 

(2) p Print. Copy the pattern space to the standard output. 

(2) P Copy the initial scament of the pattern space throu&b the ftrst newline to the standard 
output. 

(1) q Quit. Branch to the end of the script. Do not start a new cycle. 

(2) r r/ilt 
Read the contents of rfile. Place them on the output before readina the next input line. 

(2) slrtplor IJCJJllSSionlr1placem1n1lflars 
Substitute the rtploctmtnt strina for instances of the ngulor uprtSJion in the pattern 
space. Any character may be used instead of 'I'. For a fuller description see td( 1). 
Flats is zero or more of 

1 Global. Substitute for all nonoverlappin& instances of the ngulor aprtssion 
rather than just the first one. 

p Print the pattern space if a replacement was made. 

w wji/1 Write. Append the pattern space to wjile if a replacement wu made. 

(2) t "'"'' Test. Branch to the ':' command bearin1 the lobtl if any substitutions have been made 
since the most recent readin& of an input line or execution of a 't'. If lobtl is empty, 
branch to the end of the script. 

(2) w wfilt 
Write. Append the pattern space to w/ile. 

(2) x Exchan1e the contents of the pattern and bold spaces. 

(2) ylstri1111/m111121 
Transform. Replace all occurrences of characters in Sll'it11l with the corresponding 
character in 11ri1111. The len1ths of Sll'ilfl/ and 1tri1111 must be equal. 

(2) ! /llnction 
Don't. Apply the fllnction for sroup, if /llnctio11 is •(9) only to lines not selected by the 
addtess(es). 

(0): lobtl 
This command does nothina; it bears a lobtl for 'b' and 't' commands to branch to. 

(1) - Place the current line number on the standard output u a line. 
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. (2) { Execute the followina commands throuah a matchina '}'only when the pattern space is 
selected. 

(0) An empty command is ianored. 

SEE ALSO 
ed(l), grep(l), awk(l) 
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NAME 
see - see what a file has in it 

SYNOPSIS 
see [name ... ) 

DtSCIUPT!ON 

SEE (l) 

Stt prints a file which contains non-printing characters in 1 readable format. Control characters 
prinl as .. x. for some x~ delete prints as "'?. For fuU information see carO). as see is a synonym 
for the - ., option to cat. 

SEE ALSO 
catO) 
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NAME 
sendnews - send news articles via mail 

SYNOPSIS 
send.news [-o] [-a] [-b] [·n newsgroups] destination 

DESCRIPTION 
sendnews reads an article from it's standard input, performs a set of 
changes to it, and gives it to the mail program to mail it to destination. 

An 'N' is prepended to each line for decoding by ~Cl>· 

The -o flag handles old format articles. 

The -a flag is used for sending articles via the ARPANET. It maps the 
article's path from uucphostl~ to xxx@arpahost. 

The -b flag is used for sending articles via the Berknet. It maps the 
article's path from uucphostl~ to berkhost:!!!. 

The -n flag changes the article's newsgroup to the specified newsgroup. 

SEE ALSO 
inews(l), uurec(l), recnews(l), readnews(l), checknews(l) 
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sh, for, case, if, while, :, ., break, co1uim.1e, cd, eval, exec, nit, export, login, newgrp, read, 
readonly, set, shift, times, trap, umask, wait - command language 

SYNOPSIS 
sb [ -mkontun ] [ ara l ... 

DESCRIPTION 
Sh is 1 command programming language that executes commands read from a terminal or a file. 
See invocation for the meaning of uauments to the shell. 

Comn:uuuhi. 
A simple-command is a sequence of non blank words separated by blanks (a blank is a tab or a 
spice). The first word specifies the name of the command to be executed. Excep! as specified 
below the remaining words are passed as arguments to the invoked command. The command 
name is passed as argument 0 (see ext>d2)). The w:slue a simple-command is its exit status if 
it terminates normally or 200 + .stt.itus if it terminates abnormally (see signal(2) for a list of 
status values). 

A pipeline is a sequence of one or more commands H:par1ted by t. The standard output of each 
command but the last is c:ormected 1 pipe('l) to the standard input of the nut command. 
&ch command is run as a separate process; the shell waits for the last command to terminate. 

A list is a sequence one or more pipelines separated by ;, II;, le& or 11 and optionally ter
mimued by ; or A:. ; and A: have equal precedence which is lower than that of Ai: and 11, && 
1.nd 11 also have equal precedence. A semicolon causes sequential execution; an ampersand 
causes the preceding pipeline to be executed without waiting for it to finish. The symbol A& 
(11) causes the list following to be executed only if the preceding pipeline returns a :zero (non 
zero) value. Newlines may appcu in a list, instead of semicolons, to delimit commands. 

A command is either a simple-command or on~ of the following. The value returned by a com-
mand is that the la.st simple-command executed in the command. 

for name [In word ... ] do list done 
Each time 1 for command is executed name is set to the next word in the for word list 
If in word ... is omitted then hi "Stir is assumed. Execution ends when there a:re no 
more words in the list. 

cue word In [pattern I I pattern J ••. ) list;;} ... esac 
A use commlitld executes the list associated with the first pattern that matches word. 
The form the patterns is the same as th1t used for file name aeneration. 

if list then list [ elif list then list l ... (else list J ft 
The list following If is executed and if it returns zero the list following then is executed. 
Otherwise, the list following tUf is executed and if its value is zero the lisr following 
then is executed. Failing that the else list is executed. 

while list [do list] done 
A wbUe 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 la.st 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 subsheU. 

{ lisl J list is simply executed. 

The following words are only reco1nized as the first word of 111 command and when not quoted. 

Rf cbeo else em ft case in es1c for wbHe untn do done { J 
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Command substitution. 
The standard output from a command enclosed in a pair of grave accents (' ") may be used as 
part or all of a word; trailing newlines are removed. 

Parameter substitution. 
The character S is used to introduce substitutable parameters. Positional parameters may be 
assigned values by set. Variables may be set by writing 

name• value [ name-value] ... 

S (parameter) 
A parameter is a sequence of letters, digits or underscores (a name), a digit, or any of 
the characters • @ # ? - S ! . 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 then it is a positional 
parameter. If parameter is • or @ then all the positional parameters, starting with SI. 
are substituted separated by spaces. SO is set from argument zero when the shell is 
invoked. 

S (parameter -word} 
If parameter is set then substitute its value; otherwise substitute word. 

$(parameter- word) 
If parameter is not set then set it to word; the value of the parameter is then substituted. 
Positional parameters may not be assigned to in this way. 

$(parameter 'word} 
If parameter is set then substitute its value; otherwise, print word and exit from the 
shell. If word is omitted then a standard message is printed. 

$ {paramerer+word} 
If parameter is set then substitute word; otherwise substitute nothing. 

In the above ..,,.ord is not evaluated unless it is to be used as the substituted string. (So that, for 
example, echo Sld-'pwd'} will only execute pwdif dis unset.) 

The following parameters arc 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. 
S 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). 
MAIL If this variable is set to the name of a mail file then the shell informs the user 

of the arrival of mail in the specified file. 
PSI Primary prompt strina. by default 'S '. 
PSl Secondary prompt strina. by def a ult '> '. 
IFS Internal field separators, normally space, tab, and newline. 

Blank Interpretation. 
After parameter and command substitution, any results of substitution are scanned for internal 
field separator characters (those found in SIFS) and split into distinct arguments where such 
characters are found. Explicit null arguments ( .. or ") are retained. Implicit null arauments 
(those resulting from parameters that have no values) are removed. 
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:rue n11une 1eneration. 
Following substitution, each command word is scanned for the characters 111 , '? and I. If one of 
these characters appears then the word is regarded as a pattern. The word is replaced with 
alphabetically sorted file names that match the pattern. If no file name is found that matches 
the pattern then the word is left unchanged. The character • at the stll.rt of a file name: or 
immediately following a /, and the character/, must be matched explicitly. 

Matches any string, including the nuH string. 
Matches any single character. 

I ... I Matches any one of the characters enclosed. A pair of characters separated by -
matches any character lexically between the pair. 

Quolhig. 
The following characters have a special meaning to the shell and cause termination of a word 
unless quoted. 

; I; ( ) I < > newlh:u.~ space t:ab 

A character may be quoted by preceding it with a \. \new Un~ is ignored. AH characters 
enclosed between a pair of quote marks ("), except a single quote, a.re quoted. Inside double 
quotes ('" ") parameter and command substitution occurs and \ quotes the characters\ • " and S. 

"'$0" is equivalent to •51 Sl ... "' whereas 
"Sir is equivalent to "Sl'" "ll" •... 

Prompting. 
When used interactively, the shell prompts with the value of PSl before readings command. If 
at any time a newline is typed and further input is needed to complete a command then the 
secondary prompt (SPS2) is issued. 

Input output. 
Before a command is executed its input and output may be redirected using a special notation 
in1erpre1ed by the shell. The following may appear anywhere in a simple-command or may pre
cede or follow a command and are not passed on to the invoked command. Substitution occurs 
before word or d1g1t is used. 

< word Use file word as standard input (file descriptor 0). 

> word Use file word as standard output (file descriptor l). If the file does not exist then it is 
created; otherwise it is tn.mcated to zero length. 

>>word 
Use file word as standard output. If the file exists then output is appended (by seeking 
to the end); otherwise the file is created. 

<<word 
The shell input is read up to 1 line the same as word, or end of file. The resulting 
document becomes the standard input. Ir any character of word is quoted then no 
interpretation is placed upon the characters or the document; otherwise, parameter and 
command substitution occurs, \oewUoe is ignored, and\ is used to quote the characters 
\ S • and the first character of word. 

< & digit 
The standard input is duplicated from tile descriptor digit; see dup(2). Similarly for the 
1tllndud output using >. 

< .t - The standard input is closed. Similarly for the standard output w:ing > . 

If one of the above is preceded by a digit then the file descriptor created is that specified by the 
dilit (instead of the default 0 or l). For example, 
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... 2:::.&1 

ere.ates file 

tJNIX Programmer's Manual 

2 to be a duplicate of file descriptor 1. 

SH ( l) 

If ~ command is by & then the default standard input for the command is the empty 
file (/dev/rrnil). Otherwise, the environment for the e>l:ecution of a command contains the file 

of invoking shell as modified by input output specifications. 

Envlnmment. 
environment is a of name-value pairs that is passed to an executed progra.rn in the 

same way as a normal argument list; see exec(2) and environ(S). The shell interacts with the 
environment in several ways. On invocation, shell scans the environment and creates a 
parameter each name it the correspond.ing value. Executed commands inherit 
the same environment If user the values of these parameters or creates new ones, 
none of these atrects the environment 1..mless the export command is used to bind the shell's 
parameter to the environment The environment seen by any executed command is thus com-

any unmodified name-value pairs inherited by the shell, plus any 
or additions, all which must be noted in n:port commands. 

The environment for any simple-command may be augmented by prefixing it with one or more 
assignments to parameters. Thus these two lines a.re equivalent 

- cmd args 
TERM; cmd args) 

is set, all 
after the command name. 
echo a-b c 

arguments are placed in the environment, even if the occur 
following ·a-b c' and 'c': 

set -k 
echo a=b c 

Slgn11ls. 
The 
followed by 
see also 

Encutioa. 

and QUIT signals an invoked command are ignored if the command is 
otherwise signals have the values inherited by the shell from its parent. (But 

time a command is executed the above substitutions are carried out Except for the 'spe
cial commands' listed below a new process is created and an attempt is made to execute the 
command via an 

the search path for the directory containing the command. 
name is separated a colon (:). The default path is :/bin:/usr/bin. 

If the command name contains a I then the search is not used. Otherwise, each directory 
is an executable file. If the file has execute permission bul is not an 

a.ow it is assumed to be a file containing shell commmds. A subshell (i.e., Ill separate pro-
is spawned to it A parenthesized command is also executed in a subshell. 

following commands are executed in the shell process and except where specified no input 
output is permitted for commands. 

the command does 
and execute commands from and return. The search path SPA TH is used to 

the containing file. 

fODthrne { n] 
1u;;:1Yu1;;;; the next iteration of the em:losing for or wbUe loop. If n i.s specified then 

1-215 



SH ( l) UNIX Programmer's Manual 

resume at the n-th enclosing loop. 
al [ org] 

SH ( l) 

Change the current directory to tug. The shell parameter SHOME is the default tug. 
Hal [ arg ... J 

The arguments are read as input to the shell and the resulting com.mand(s) executed. 
nee [ arg . ., ] 

The command specified by the arguments is executed in place of this shell without 
creating a new process. Input output arguments may appear and if no other arguments 
a.re given cause the shell input output to be modified. 

uh [n] 
Causes a non interactive shell to exit with the exit status specified by n. If n is omitted 
then the exit status is that of the la.st command executed. (An end of file will also exit 
from the shell.) 

export [name ... ] 
The given names are marked for a1.aomatic export to the environment of subsequently
executed commands. If no arguments are given then a list of exportable names i.s 
printed. 

login ( arg ... ] 
Equivalent to 'exec login arg .. .'. 

oewgrp [ arg ... ] 
Equivalent to 'exec newgrp arg .. .'. 

rud name ... 
One line is read from the standard input; successive words of the input are assigned to 
the variables name in order, with leftover words to the last variable. The return code is 
0 unless the end-of-file is encountered. 

rudonb [ name ... ] 
The given names are marked readonly and the values of the these names may not be 
changed by subsequent assignment. If no arguments are given then 1 list of an 
readonly names is primed. 

set I -eknptuvx [ arg ... J] 
-e If non interactive then exit immediately if a command fails. 
-k All keyword arguments a.re 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 substitutin1. 
-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 S-. 
Remaining arguments are positional parameters and are assigned, in order, to Sl, Sl, 
etc. If no arguments are given then the values of all names are printed. 

sbm The positional parameters from Sl... a.re renamed SL. 

Umes Print the accumulated user 1md system times for processes run from the shell. 

trap [ org] [ n] ... 
Are is 1 command to be read and executed when the shell receives sisnal(s) n. (Note 
that arg is scanned once when the trap is set and once when the trap is taken.) Trap 
commands a.re executed in order of signal number. If art is absent tbeo all trap(s) n 
are reset to their original values. If arg is the nuU string then this sisnal is ignored by 
the shell and by invoked commands. If n is 0 then the command arg is executed on 
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FILES 

UNIX Programmer's Manual SH ( 1) 

exit from the shell. otherwise upon receipt of signal n as numbered in signa/(2). Trap 
with no arguments prints a list of commands associated with each signal number. 

umask ( nnn ] 
The user file creation mask is set to the octal value nnn (see umask(2)). If nnn is omit
ted, the current value of the mask is printed. 

wait ( n] 
Wait for the specified process and report its termination status. If n is not given then 
all currently active child processes are waited for. The return code from this command 
is that of the process. waited for. 

Invocation. 
If the first character of argument zero is - . commands are read from SHO,tE/. profile, if such a 
file exists. Commands are then read as described below. The following flags are interpreted by 
the shell when it is in••oked. 
-c s1r111g If the -c flag is present then commands are read from string. 
-s If the -s flag is present or if no arguments remain then commands are read from 

the standard input. Shell output is written to file descriptor 2. 
- i If the - I flag is present or if the shell input and output are attached to a terminal 

(as told by gtty) then this shell is interactive. Jn this case the terminate signal 
SIGTERM (see s1g11al(2)) is ignored (so that 'kill O' does not kill an interactive 
shell) and the interrupt signal SIGINT is caught and ignored (so that wait is inter
ruptable). In all cases SJGQUIT is ignored by the shell. 

The remaining flags and arguments are described under the set command. 

SHOME/. profile 
/tmp/sh• 
/dev/null 

SEE ALSO 
csh(l). test(}), exed2). 

DIAG,OSTICS 

Bl"GS 

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 
size - size of an object file 

SYNOPSIS· 
slu [ object ... J 

D£SClli'tlON 

UNIX Programmer's Manual SIZE (1) 

Siu 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 s;)ecified, a.out is used. 

SEE ALSO 
a.out(5) 

7th Edition 
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NAME 
sleep - suspend execution for an interval 

SYNOPSIS 
sleep time 

DESCRIPTION 

SLEEP ( 1) 

Skep suspends execution for time seconds. It is used to execute a command after a certain 
amount of time as in: 

(sleep 105~ command)&. 

or to execute a command every so often, as in: 

while true 
do 

done 

command 
sleep 37 

SIE ALSO 
alarm(2), sleep(3) 

BUGS 
Time must be less than 2147483647 seconds. 

7th Edition 
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NAME 
soelim - eliminate .so's from nroff input 

SYNOPSIS 
soellm ( file . . . J 

DESCRIPTION 
SMlim reads the specified files or the standard input and performs the textual inclusion implied 
by the nrqffdirectives of the form 

.so somefile 

when they appear at the beginnina of input lines. This is useful since programs such as rbl do 
not normally do this; it allows the placement of individual tables in separate files to be run as a 
part of a large document. 

Note that inclusion can be suppressed by using ••• instead of'.•. i.e. 
·so /usr/lib/tmac.s 

A sample usase of sMlim would be 

soelim exum? .n I tbl I nroff - ms I col I lpr 

SEE ALSO 
colcrt (1 ) • more (1 ) 

AUTHOR. 

BUGS 

William Joy 

The format of the source commands must involve no strangeness - exactly one blank must 
precede and no blanks follow the file name. 
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NAME 
sort - sort or merie 

SYNOPSIS 
son [ -

DESCRIPTION 
Sort sorts lines 
name ' - ' means 

l [ 

The sort key is an 
collatin& sequence. 
which may appear. 

b Ignore leading blanks 

d 

J ] ... [ -o name ] [ directory ] [ name ] ... 

and writes the result on the standard output The 
If no input rues are named, the standard input is sorted. 

line. Default ordering is lexicographic by bytes in machine 
is affected globally following options, one or more of 

and tabs) in field comparisons. 

Md blanks are significant in comparisons. 

f upper case onto lower r.ase:. 

i Ignore characters outside the ASCH rmge 040-0176 in nonnumeric comparisons. 

n An of optional blanks, optional minus and zero or 

r 

t.x 

point, is sorted by arithmetic value. Option n implies 

The a §Ort key to a field beginning at posl and ending just. 
before and the form m.n, optionally followed by one or more of the 

bdrhu, where m tells a number of fields to skip from the beginning of the line and n tells 
a number to further: If any flags are present they override all the global ord· 

If the b is in effect n is counted from the first nonblank in 
to pos2. A missing .11 means .O; ii missing -pos2 means 

the -u option, fields are strings separated by x; otherwise fields 
by blanks. 

keys are compared only after all earlier keys compare 
are ordered with all bytes significant. 

m are sorted. 
c The next is name m output file to use instead of the standard output. 

may be the same as one of inputs. 
T name 11 directory in which temporary files should be made. 

u equal lines. Ignored bytes and bytes outside keys do 

the 1.mique spellinss in a !isl of worm. Capitalized 

Prim sorted by user id number (the 3rd colon-separated field). 
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FILES 

son - t: + 2n /etc/passwd 

Print the first instance of each month in an already sorted file of (month day) entries. The 
options -um with just one input file make the choice of a unique representative from a set of 
equal lines predictable. 

son -um +O --1 dates 

/usr /tmp/stm•, /tmp/• first and second tries for temporary files 

SEE ALSO 
uniq(l), comm(l), rev(l), joinO) 

DIAG!"'IOSTICS 

BUGS 

Comments and exits with nonzero status for various trouble conditions and for disorder 
discovered under option -c. 

Very Iona lines are silently truncated. 
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NAME 
spell, spellin, spellout - find spelling errors 

SYNOPSIS 
speU [ option ] ... [ file ] ... 

spemu [ list J 

spellowJt [ -d ] list 

DESCRIPTION 

FILES 

BUGS 

Spell collects words from the named documents, and looks them up in a spelling list. Words 
that neither occur among nor are derivable (by applying certain inflections, prefixes or suffixes) 
from words in the spelling list are printed on the standard output If no files are named, words 
are collected from the standard input. 

Spell ignores most troff. rbl and eqn { l) constructions. 

Under the -v option, all words not literally inthe spelling list are printed, and plausible deriva
tions from spelling list words are indicated. 

Under the -b option, British spelling is checked. Besides preferring centre, colour, speciabty, 
rrave!!ed, etc .. this option insists upon -1se in words like standardise, Fowler and the OED to the 
contrary notwithstanding. 

Under the - x option, every plausible stem is printed with ' - ' for each word. 

The spelling list is based on many sources, and while more haphazard than an ordinary diction
ary, is also more effective in respect to proper names and popular technical words. Coverage of 
the specialized vocabularies of biology, medicine and chemistry is light. 

Pertinent auxiliary files may be specified by name arguments, indicated below with their default 
settings. Copies of all output are accumulated 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 ha.sh lists used by spell. Both expect a list of words, one per 
line, from the standard input. Spelfin adds the words on the standard input to the preexisting 
list and places a new list on the standard output. If no list is specified, the new list is created 
from scratch. Spellout looks up each word in the standard input and prints on the standard out
put those that are missing from for present on, with option -d) the hash list. 

D-/usr/dict/hlist!ab]: ha.shed spelling lists, American cl British 
s-/usr /dict/hstop: hashed stop list 
H-/usr/dict/spe!lhist: history file 
/usr/lib/spell 

) , sort 0 ) , tee 0 ) , sed (1 ) 

The spelling list's coverage is uneven; new installations will probably wish to monitor the out
put for several months to gather local additions. 

spelling was done by an American. 
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NAME 
spline - interpolate smooth curve 

SYNOPSIS 
spUne [ option l ... 

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 for Sciel'llisrs and 
Engineers, 2nd ed .. 349ff) has two continuous derivatives, and sufficiently many points to look 
smooth when plotted, for example by graph(l). 

The following options are recognized, each as a separate argument. 

-1 Supply abscissas automatically (they are missing from the input); spacing is given by the 
next argument, or is assumed to be l 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. 

- o Space output points so that approximately n intervals occur between the lower and upper x 
limits. (Default n - 100.) 

-p Make output periodic, Le. match derivatives at ends. First and last input values should 
normally agree. 

-x Next l for 2) arguments are lower (and upper) x limits. Normally these limits are calcu· 
lated from the data. Automatic abcissas start at lower limit (default 0). 

SEE ALSO 
graph(l) 

DIAG:'llOSTICS 
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 [ •b ] [ ·!! ] [ file [ name ] ] 

DESCRIPTION 
Split reads file and writes it in !!-line pieces (default 1000), as many as 
necessary, onto a set of output files. The name of the first output file 
is !!.!!!!! with aa appended, and so on lexicographically. If no output name 
is given, x is default. 

If the -b option is specified, the file is split into !!-byte pieces 
(default 10240). 

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 
strln1s [ - ) [ -o ] [ - number] 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. Unless the - flag is given, strings only looks in the 
initialized data space or object files. If the -o flag is given, then each strina is preceded by its 
offset in the file (in octal). If the - number flag is given then number is used as the minimum 
string length rather than 4. 

Strings is useful for identifying random object files and many other things. 

SEE ALSO 
od(l) 

AUTHOR 
Bill Joy 

BUGS 
The algorithm for identifying strings is extremely primitive 
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NAME 
strip - remove symbols and relocation bits 

SYNOPSIS 
1trlp name ... 

DESCRIPTION 

STRIP ( l ) 

Strip removes the symbol table and relocation bits ordinarily attached to the output or the 
assembler and loader. This is useful to save space after a program has been debugged. 

The effect of strip is the same as use of the -s option of Id. 

FILES 
/tmp/stm? temporary file 

SEE ALSO 
Id ( 1) 

7th Edition 
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NAME 
struct - structure Fortran programs 

SYNOPSIS 
1truct [ option 1 .. . file 

DESCIUPTION 

FILES 

Struct translates the Fortran program specified by file (standard input default) into a Ratfor pro
aram. Wherever possible, Ratfor control constructs replace the original Fortran. Statement 
numbers appear only where still necessary. Cosmetic changes are made, including changing 
Hollerith strings into quoted strinas and relational operators into symbols (.e.g. ·.GT: into 
• > •). The output is appropriately indented. 

The following options may occur in any order. 

-s Input is accepted 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 }77(1) 

-I Do not tum computed goto statements into switches. (Ratfor does not tum switches 
back into computed goto statements.> 

-a Turn sequences of else ifs into a non-Ratfor switch of the form 

switch 
case pred 1 : code 
case pred2: code 
case pred3: code 
default: code 

The case predicates are tested in order; the code appropriate to only one case is exe
cuted. This generalized form of switch statement does not occur in Ratfor. 

-b Generate goto's instead of multilevel break statements. 

- n Generate goto 's instead of multilevel next statements. 

-tn Make the nonzero integer n the lowest valued label in the output program (default 10). 

-en Increment successive labels in the output program by the nonzero integer n (default I). 

-en If n is O (default), place code within a loop only if it can lead to an iteration of the loop. 
If n is nonzero, admit 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 susaested. 

/tmp/struct• 
I usr /lib/ structr 

SEE ALSO 

BUGS 
n7CO 

Struct knows Fortran 66 syntax, but not full Fortran 77. 
If an input Fortran program contains identifiers which are reserved words in Ratfor, the struc
tured version of the program will not be a valid Ratfor program. 
The labels aenerated cannot 10 above 32767. 
If you get a aoto without a 14r1et, try -e • 
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.'.'!AME 
suy - set terminal 

SYNOPSIS 
suy [ option ... ] 

DESCRIPTION 

STIY I l) 

Sey set, certain I/O options an the current output terminal. With no argument, it reports the 
current of the options. option strings are selected from the following set: 

raw 

allow even parity 
disallow even parity 
allow odd parley 
disallow odd parity 
raw mode erase. kiH, interrupt, quit, EOT; parity bit passed back) 

-raw negate raw mode 
same as '-raw' 

cbreu make each character available to read(/.) as received:, no erase and kill 
-cbreu 

-rd 
rd 
echo 
-echo 
lean 
-lease 
-tllbs 
tllOS 
ek 
erase c 

make characters available to read only when newline is received 
allow return for new-line, and output CR-LF for carriage return or new-line 
accept only new~line to end lines 
echo back every cha.rn.cter typed 
do not echo characters 
map upper cue to lower case 
do not map ase 
replace tabs by s~ces when printing 
preserve tabs 
reset e~ and km characters back to normal # and @ 
set er<1Se cbm'acter to c. C can be of the form "'X' which is interpreted as a 'control 

km c set km character to c. works here also. 
cri al crl al 

select style of delay for carriage return (see iocr/(2)) 
nJO nil nll oil 

select style for linefeed 
tabO tabl t11b2 tabl 

fmftl 
b!O 
tty33 
ttyJ7 
vtil~ 
tu.300 
ti700 
t~k 

sel~t style 
selet:t of 
select of for backspace 
set id! modes suitable for the Teletype Corporation Model 33 terminal. 
set modes suitable for the Teletype Corporation Model 37 terminal. 
set au modes suitable for Digital Equipment Corp. VTOS terminal 
set an modes suitable for a General Electric TermiNct 300 
set all modes suitable for Texas Instruments 700 series terminal 
set all modes for Tektronix 4014 terminal 
hang up data.phone on last close. 

- hup do not mmg up dataphone on last close. 
0 up line immediately 
SO 75 UO 134 150 JOO 600 1200 1800 2400 4800 9600 e:11:ta extb 

terminal baud. nue to the number given, if possible. (These are the speeds sup-
ported the DH-l l interface). 
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SEE ALSO 
ioctH2>, tabs (l) 
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"AMI 
style - analyze surface characteristics of a document 

SYNOPSIS 
style [ -ml J [ -mm ] [ -a J [ -e J [ -l num ] [ -r num ] r -p J [ - p ] file ... 

DESCRIPTION 
Style analyzes the surface characteristics of the writing style of a document. It reports on reada· 
bilily, sentence length and structure, word length and usage, verb type, and sentence openers. 
Because stylt runs deroff before looking at the text, formatting header files should be included 
as part of the input. The default macro package -ms may be overridden with the flag -mm. 
The flag - ml, which causes deroft' to skip lists, should be used if the document contains many 
lists of non-sentences. The other options a.re used to locate s.entences with certain characteris
tics. 

-a print all sentences with their length and readability index. 

-e print all sentences that begin with an expletive. 

- p print all sentences that contain a passive verb. 

- lnum print all sentences longer than num. 

-rnum print a.ii sentences whose readability index is greater than num. 

- P print parts of speech of the words in the document. 

SEE ALSO 
deroff O), diction (l) 

BUGS 
Use of non-standard formatting macros may cause incorrect sentence breaks. 
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NAME 
su - substitute user id temporarily 

SYNOPSIS 
SU ( userid ) 

DESClllPTJON 

SU ( 1) 

Su demands the password of the specified uurid, and if it is given, changes to that u~rid and 
invokes the Shell sh(l) without changing the current directory or the user environment (see 
1nwron(S)). The new user ID stays in force until the Shell exits. 

If no UStBid is specified, 'root' is assumed. To remind the super-user of his responsibilities, the 
Shell substitutes '#' for its usual prompt. 

SEE ALSO 
sh(l) 
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NAMI 
sum - sum and count blocks in a file 

SYNOPSIS 
sum file 

DESCRIPTION 

SUM ( 1) 

Sum calculates and prints a 16-bit checksum for the named file, and also prints the number of 
blocks in the file. It is typically used to look for bad spots, or to validate a file communicated 
over some transmission line. 

SEE ALSO 
wc(l) 

DIAG:'\OSTICS 
'Read error' is indistinuishable from end of file on most devices~ check the block count. 
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~A.ME 

symorder - rearrange name list 

SY'lOPSIS 
symorder order!ist symbolfile 

DESCRIPTIO~ 

SYMORDER ( l ) 

Orderlist is a file containing symbols to be found in symbolfile, 1 symbol per line. 

Symbofjile is updated in place to put the requested symbols first in the symbol table. in the 
order specified. This is done by swapping the old symbols in the required spots with the new 
ones. If all of the order symbols are 1101 found, an error is generated. 

This program was specifically designed to cut down on the overhead of getting symbols from 
/vmunix. 

SEE ALSO 
nlist (3) 
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NAME 
tabs - set terminal tabs 

SYNOPSIS 
labs ( - a ] ( terminal ) 

DESCRIPTION 
Tabs sets the tabs on a variety of terminals. Various terminal names given in term(7) are 
recognized: the default is, however, suitable for most 300 baud terminals. If the - n flag is 
present then the left margin is not indented as is normal. 

SEE ALSO 
stty(l), termC7) 

BUGS 
It's much better to use 1.serO ). 
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NAME 
tail - deliver the last part of a file 

SY~OPSIS 
tail ( ±number[lbc][fr] ] [file J 

DESCRIPTION 
Tail copies the named file to the standard output beginning at a designated place. If no file is 
named, the standard input is used. 

Copying begins at distance +number from the beginning. or - number from the end of the 
input. Number is counted in units of lines. blocks or characters, according to the appended 
option I, b or c. When no units are specified. counting is by lines. 

Specifying r causes tail to print lines from the end of the file in reverse order. The default for r 
is to print the entire file this way. Specifying f causes tail to not quit at end of file, but rather 
wait and try to read repeatedly in hopes that the file will grow. 

SEE ALSO 
dd(l) 

BUGS 
Tails relative to the end of the file are treasured up in a buffer. and thus are limited in length. 

Various kinds of anomalous behavior may happen with character special files. 
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NAME 
tar - tape archiver 

SYNOPSIS 
cu ( key ] ( name ... ] 

DESCRIPTION 
Tor saves and restores files on 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 or restored. In all cases, appearance of a directory name refers to 
the files and (recursively) subdirectories of that directory. 

The function portion of the key is specified by one of the following letters: 

r The named files are written on the end of the tape. The c function implies this. 

:1 The named files are extracted from the tape. If the named file. matches a directory 
whose contents had been written onto the tape, this directory is (recursively) 
extracted. The owner, modification time. and mode are restored (if possible). If no 
file argument is given, the entire content of the tape is extracted. Note that if multiple 
entries specifying the same file are on the tape, the last one overwrites all earlier. 

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 arc added to the tape if either they are not already there or have been 
modified since last put on the tape. 

c Create a new tape; writing begins on the beginning of the tape instead of after the last 
file. This command implies r. 

o On output, tar normally places information specifying owner and modes of directories 
in the archive. Former versions of tar, when encountering this information will give 
error message of the form 

"<name>/: cannot create". 
This option will suppress the directory information. 

p This option says to restore files to their original modes. ignoring the present umask (2). 
Setuid and sticky information will also be restored to the super-user. 

The following characters may be used in addition to the letter which selects the function 
desired. 

0, .••• 7 

" 

f 

It 

This modifier selects an alternate drive on which the tape is mounted. (The default 
is drive 0 at 1600 bpi, which is normally /dev/rmt8.) 

Normally tor does its work silently. The • (verbose) option causes it to type the 
name of each file it treats preceded by the function letter. With the t function. v 
gives more information about the tape entries than just the name. 

causes tar to print the action to be taken followed by file name, then wait for user 
confirmation. If a word beginning with 'y' is given, the action is performed. Any 
other input means don't do it. 

causes tar to use the next argument as the name of the archive instead of 
/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 hierarchies with the command 

cd fromdir; tar cf· . I (cd todir; w xf .) 

causes tar to use the next argument as the blocking factor for tape records. The 
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FILES 

def a ult is 20 <the maximum). This option should only be used with raw magnetic 
tape archives (See f above}. The block size is determined automatically when read· 
in& tapes (key letters 'x' and 't'). · · 

I tells tar to complain if it cannot resolve all of the links to the files dumped. If this is 
not specified, no error messages are printed. 

m tells tar to not restore the modification times. The mod time will be the time of 
extraction. 

Previous restrictions dealing with tar's inability to properly handle blocked archives have been 
lifted. 

/dev/rmt? 
/tmp/tar• 

DIAGNOSTICS 

BUGS 

Complaints about bad key characters and tape read/write errors. 
Complaints if enough memory is not available to hold the link tables. 

There is no way to ask for the n-th occurrence of a file. 
Tape errors are handled ungracefully, 
The u option can be slow. 
The current limit on file name length is I 00 characters. 
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NAME 
tbl - format tables for nroff or troff 

SYNOPSIS 
tbl ( files ] ... 

DESClUPTION 
Tb! is a preprocessor for formatting tables for Mojf or troff(l). The input files are copied to the 
standard output, except for lines between .TS Md .TE command lines, wbkb are wumed to 
describe tables and reformatted. Details are given in the reference manual. 

A5 an example, letting \t represent a tab (which should be typed as a genuine tab) the input 

.TS 

yields 

css 
ccs 
CCC 
Inn. 
Household Population 
Town\tHousehoids 
\tNumber\tSize 
Bedminster\t789\t3.26 
Bernards Twp.\t.3087\tJ.14 
Bernardsville\t20l 8\t3.30 
Bound Brook\t3425\t3.04 
Branchburg\t 1644\tJ.49 
Bridgewater\t1897\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 l.26 

3087 J.74 
2018 3.30 
3425 J.()4 
1644 3.49 
7897 3.81 

240 3.19 

If no arguments are given, tbl reads the standard input, so it may be used as a filter. When it is 
used with eqn or neqn the tbl command should be first. to minimize the volume of data passed 
through pipes. 

SEE ALSO 
troffO), eqn(l) 
M. E. Lesk, TBL. 
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NAME 
tc - photypesem:r simulator 

SYNOPSIS 
tc [ -t J [ -1N] [ -pL l [file ] 

DESCRIPTION 
Tc interprets its input (standard input default) as device codes for 1 Graphic Systems photo
typesetter (cat). The standard output of tc is intended for 1 Tektronix 4015 (a 4014 teminal 
with ASCH and APL character sets). The sixteen typesetter sizes are mapped into the 40l4's 
four sizes~ the entire TROFF character set is drawn using the 4014's character generator, using 
overstruck combinations where necessary. Typical usaae: 

ttoff -1 file I tc 
At the end of each page tc waits for a newline (empty line) from the keyboard before continu
ing on to the next page. In this wait state, the command e will suppress the screen erase before 
the next page; sN will cause the nel(t N pages to be skipped; md !line will send line to the 
sh.ell. 

The command line options ue: 

'-I w' 

Don't wait between pages; for directing output imo a file. 

Skip the fust N pases. 

Set page length to L L may inch.1de the scale factors p (points), I (inches), c: (centime
ters), and P {picas); default is picas. 

Multiply the default ratio, LS, of a displayed page by llw. 

SEE ALSO 

BUGS 

uoff'O), plot (1) 

Font distinctions are lost. 
tc's character set is limited to ASCH in just one size. 
The aspect ratio option is unbelievable. 
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NAME 
ioe - pipe fittin1 

SYNOPSIS 
tee [ -I) [ -a) [file) ... 

DESCRIPTION 

UNIX Prosrammer's Manual TEE(l) 

Ttt transcribes the standard input to the standard output and makes copies in the fiws. Option 
-I i1nores interrupts; option -a causes the output to be appended to the fil's rather than 
overwritin1 them. 

7th Edition 1-238 



TEST (1) 

NAME 
test - condition command 

SYNOPSIS 
tut expr 

DESCJUPTION 

TEST ( l) 

lltst evaluates the expression apr, and if its va.Jue is true then returns zero exit status~ other
wise. a non zero exit suuus is returned. test returns a non zero exit if there ue no 11sumen1..S. 

The following primitives are used to construct apr. 

- r file true if the file exists and is readable. 

- w file true if the file uists and is writable. 

-r file true if the file exists and is ru:>~ a directory. 

-d file trne if file exists exists and is a directory. 

-1 file true if the file and has 1 size areater than zero. 

-a ( ft.Ides l 
true if the open file wbo5e file descriptor number is fi!des (l by default) is associated 

sl • s2 

s 1 ! 111111 s2 

sl 

nl -eq 

with I ,.,.,.....,,,,..,., 

true if the length of string sl i! zero. 

true if length the string sJ is nonzero. 

true if the strings and 1re equal. 

true if the strinp sl and s2 are not equal. 

true if :s.l is not null 

true if the intes;eu nl and ue algebraically equal. Any of the compuisons - ne, 
. -1t, -se, -It, or -le may be used in place of -eq. 

These primaries may be combined with the followin1 operators: 

unary neaation operator 

- z binary and operator 

-G binary or operator 

( expr) 
parentheses for arouping. 

-a precedence than -o. Notice that Ill the operators and flags are separate argu· 
ment.$ to test. Notice also that parentheses ari: meaningful to the Shell and mwn be escaped. 

SEE ALSO 
), find(l) 
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NAME 
time - time a command 

SYNOPSIS 
time command 

DESCRIPTION 

BUGS 

The aiven command is executed; after it is complete, time prints the elapsed time during the 
command, the time spent in the system, and the time spent in execution of the command. 
Times are reponed in seconds. 

On a PDP-11, the execution time can depend on what kind of memory the program happens to 
land in; the user time in MOS is often "half what it is in core. 

The times are printed on the diagnostic output stream. 

Elapsed time is accurate to the second, while the CPU times are measured to the 60th second. 
Thus the sum of the CPU times can be up to 1 second larger than the elapsed time. 

Time is a built-in command to c.sh(l), with a much different syntax. This command is available 
as .. /bin/time" to csh users. 
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NA.MI 
tk - paginator for the Tektronix 40!4 

SYNOPSIS 
. tk [ -t J [-NJ [-pl] [filed 

DESCRIPTION 
The output or tk is intended for I Tektronix 4014 terminal. n arranaes for 66 lines to fit on 
the screen., divides the screen into N columns, and ccmtributes an eight space page offset in the 
(default) single-column cue. Tabs, sp&ces, and backspaces are collected and plotted when 
necessary. Teletype Model 37 half· and reverse-line are interpreted and plotted. At 
the end of each pase rk WI.its a newline from the keyboud before continuing 
on to the nut pa1e. In t.his wait state, command !cornmtuuJ will send the command to the 
shell. 

The command line options are: 

-t Don't wait between pages; for output 1 tile. 

- N Divide the !a'een into N columns and wl.it after the last column . 

..... pl Set page length to l lines. 

SIE ALSO 
pr(l) 

7th Editic:m 
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NAME 
touch - update date last modified of a file 

SYNOPSIS 
t•cb [ -c ) Ile ... 

DESCRIPTION 

TOUCH ( 1) 

Touclt attempts to set the modified date or each fik. This is done by reading a character from 
the ftle and writina it back. 

If a fik does not exist, an attempt will be made to create it unless the -c option is specified. 

SEE ALSO 
utime(2) 

7th Edition 
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NAME 
tp - manipulate tape archive 

SYNOPSIS 
tp ( key } [ name ... ] 

DESCRIPTION 
Tp saves and restores files on DECtape or magtape. Its actions are controlled by the /cey argu
ment. The key is a string of characters containing at most one function letter and possibly one 
or more function modifiers. Other arguments to the command are file or directory names 
specifying which files are to be dumped, restored, or listed. In all cases, appearance of a direc
tory name refers to the files and (recursively) subdirectories of that directory. 

The function portion of the key is specified by one of the following letters: 

r The named files are written on the tape. If files with the same names already exist. 
they are replaced. 'Same' is determined by string comparison, so './abc' can never be 
the same as '/usr/dmr/abc' even if '/usr/dmr' is the current directory. lf no file argu
ment is given, •.' is the def a ult. 

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. 
a is the def a ult command if none is aiven. 

d deletes the named files from the tape. At least one name argument must be given. 
This function is not permitted on maatapes. 

s: extracts the named files from the tape to the file system. The owner and mode are 
restored. If no file argument is given, the entire contents of the tape are extracted. 

t lists the names of the specified files. If no file argument is given, the entire contents 
of the tape is listed. 

·The following characters may be used in addition to the letter which selects the function 
desired. 

m 
0, •..• 7 

c 

f 

w 

7th Edition 

Specifies magtape as opposed to DECtape. 

This modifier selects the drive on which the tape is mounted. For DECtape, s: is 
default; for mag tape 'O' is the default. 

Normally tp does its work silently. The v (verbose) option causes it to type the 
name of each file it treats preceded by the function letter. With the t function, • 
gives more information about the tape entries than just the name. 

means a fresh dump is being created; the tape directory is cleared before beginning. 
Usable only with r and u. This option is assumed with magtape since it is impossible 
to selectively overwrite magtape. 

Errors readina and writina the tape are noted, but no action is taken. Normally. 
errors cause a return to the command level. 

Use the first named file, rather than a tape, as the archive. This option currently 
acts like m; i.t. r implies c, and neither d nor u are permitted. 

causes Ip to pause before treating each file, type the indicative letter and the file 
name (as with v) and await the user's response. Response 1 means 'yes', so the file 
is treated. Null response means 'no'. and the file does not take part in whatever is 
being done. Response x means 'exit'; the tp command terminates immediately. ln 
the x function, files previously asked about have been extracted already. With r, u, 
and d no change has been made to the tape. 

deprecated 
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FILES 
/dev/JAp'! 
/dev/rmt'! 

UNIX PrOlf&mmer·s Mamw TP (l) 

SU: ALSO 
110). t.v(l) 

DIAGNOSTICS 

BUGS 

Seven&!~ the non-obvious one is •Phase error'. which means the file changed after it was 
selected for dumping but before it wu dumped. 

A sin&)e file with several links to it is treated like several files. 

Binary-coded control information makes magnetic: tapes written by tp difficult to carry to other 
machines~ tar( l) 1voids the problem. 
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NAME 
tr - translate characters 

SYNOPSIS 
tr [ -eds ] [ stringl [ string2 1 ] 

DESCRIPTION 
Tr copies the standard input to the standard output with substitution or deletion of selected 
characters. Input char1u.-ters found in string! are mapped into the corresponding characters of 
string]. When string} is short it is padded to the len1th of string] by duplicating its last charac
ter. Any combination the options -eds may be used: -,c complements the set of characters 
in string] with respect to the universe of whose ASCH codes ue 01 throu&h 0377 
octal~ -d deletes all input characters in string]; -s squeezes all strings of repeated output char
acters that are in string2 to single characters. 

In either string the notation a - b means a range of ch1m1cters from a to b in increasing ASCH 
order. The cha.u.cter '\' followed l, 2 or 3 oc!.al digits stands for the character whose ASCH 
code is given by those digits. A folh:.iwed by any other character stands 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 maximll string 11.!phabetics. The second string is quoted to protect '\' 
from the 012 is the A.SCH code for newline. 

tr -cs A-Za-z \012' <filcl >file2 

SEI ALSO 
ed(l), ucii 

BUGS 
Won't ha.11dle NUL in string] or string]; always deletes NUL from input. 
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NAMI 
trman - translate version 6 manual macros to version 7 macros 

SYNOPSIS 
trman [me· ] 

DtSClUPTiON 

TRMAN ( 1) 

TrmDn reads the input file, which should be nroff/troff' input and attempts to translate the ver
sion 6 manual sections therein to version 7 format. It is lar1e!y successful, but seems to have 
trouble with indented paraaraphs and complicated font control. You should expect to have to 
fut up Joni sections by band somewhat. 

SEE ALSO 
man(7) 

IUGS 
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NAME 
troff, nroff - text formattina and typesettin& 

SYNOPSIS 
troff ( option ] ... ( file ] ... 

nroff ( option ] ... ( file ] ... 

DESCRIPTION 
Troff formats text in the named files for printina on a Graphic Systems Cl A!T phototypesetter; 
nroff for typewriter-like devices. Their capabilities are described in the NroJllTroff users manual. 

If no file arsument is present, the standard input is read. An araument consisting of ~ single 
minus ( - ) is taken to be a file name correspondina to the standard input. The options. which 
may appear in any order so Iona as they appear before the files, are: 

-olist Print only pases whose page numbers appear in the comma-separated list of numbers 
and ranaes. A ranae N-M means pages N through M; an initial -N means from 
the beginning to pase N~ and a final N- means from N to the end. 

- nN Number first senerated page N. 

-sN Stop every N paaes. Nroff will bait prior to every N pages (default N-1) to allow 
paper loadins or chanaing, and will resume upon receipt of a newline. Troff will stop 
the phototypesetter every N pases, produce a trailer to allow chansing cassettes, and 

·resume when the typesetter's start button is pressed. 

-mname Prepend tbe macro file /usr/llb/tmac/tmac.name to the input files. 

-raN Set register a (one-character) to N. 

-I Read standard input after the input files are exhausted. 

-q Invoke the simultaneous input-output mode of the rd request. 

Nroff only 

-Tname Prepare output for specified terminal. Known names are J7 for the (default) Tele· 
type Corporation Model 37 terminal, tnJOO for the GE TermiNet 300 (or any termi
nal without half-line capability), JOOS for the OASl-300S, JOO for the DASl-300, and 
.C50 for the DASl-4SO (Diablo Hyterm). 

-e Produce equally-spaced words in adjusted lines, usin1 full terminal resolution. 

-b Use output tabs durin& horizontal spacin& to speed output and reduce output charac-
ter count. Tab settin15 are assumed to be every 8 nominal character widths. 

Troff only 

-t Direct output to the standard output instead of the phototypesetter. 

-f Refrain from feeding out paper and stoppins phototypesetter at the end of the run. 

-w Wait until phototypesetter is available, if currently busy. 

-b Report whether the phototypesetter is busy or available. No text processing is done. 

-a Send a printable ASCII approximation of the results to the standard output. 

-pN Print all characters in point size N while retainin& all prescribed spacin15 and 
motions, to reduce phototypesetter clasped time. 

-1 Prepare output for a GCOS phototypesetter and direct it to the standard output (see 
1ta1(1)). 

If the file lusrladmlrraccr is writable, troff keeps phototypesetter accountins records there. The 
intesrity of that file may be secured by making troff a 'set user-id' program. 
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Fil ES 
/usr /Ii b/ su flab 
/tmp/ta• 
/usr/lib/tmacltmac. • 
/usr/lib/term/ .. 
/usr/lib/font/• 
/dev/cat 
/usr/adm/tracct 

suffix hyphenation tables 
temporary file 
standard macro files 
terminal driving !ables for nroff 
font width tables for troff 
phototypesetter 

. , 
accounting statistics for /dev/cat 

SEE ALSO 
J. F. Ossanna. NrofflTrojf user's manual 
B. W. Kernighan. A TROFF Tuu.mal 
vtmff(l). eqn(l), tbHO. pti(l), ms(7), me<7). man(7), soeiimO) 
col ( l). lid!) ( nrqff only) 
td I) ( rro.6 only) 

7th Edition 
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NAME 
true, false - provide truth values 

SYNOPSIS 
true 

fidsie 

DESCRIPTION 

TRUE(l) 

True does nothing, successfully. Faile does nothing, unsuccessfully. They are typically used in 
input to s:h(l) such u: 

SEE ALSO 
sh(l) 

DIAGNOSTICS 

while true 
do 

command 
done 

True has exit status zero, false nonzero. 

7th Edition 
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NAME 
&set - set terminal modes 

SYNOPSIS 
lset ( options } ( - m ( idtnA [ ~.u baudtatt"bypr ... ) [ type ] 

DESCRIPTION 
T111 causes terminal dependent processin1 such as settin& erase and kill characters, setting or 
resettina delays, and the like. It first determines the typr or terminal involved, names for which 
are specified by the k~rmcap data base, and then does necessary initializations and mode set
tinp. In the case where no araument types are specified, 11t1ttsimply reads the terminal type out 
of the environment variable TERM and re-initializes the terminal. The rest of this manual con
cerns itself with type initialization, done typically once at lo1in, and options used at initialization 
time to determine the terminal type and set up terminal modes. 

When used in a startup script .fJl'ofiw (for .sh(l) users) or .login (for c.sh(I) users) it is desirable 
to aive information about the types of terminal usually used on terminals which are not 
hardwired. These ports are initially identified as beina dialup or plugboard or arpanet etc. To 
specify what terminal type is usually used on these ports - m is followed by the appropriate 
port type identifier. an optional baud-rate specification, and the terminal type to be used if the 
mappina conditions are satisfied. If more than one mappina is specified, the first applicable 
mappin& prevails. A missina type identifier matches all identifiers. 

Baud rates are specified as with .sny(l), and are compared with the speed of the diagnostic out· 
put (which is almost always the control terminal). The baud rate test may be any combination 
of: >, •, <, e, and !; e is a synonym for • and ! inverts the sense of the test. To avoid 
problems with metacharacters, it is best to place the entire araument to - m within ..... charac
ters; users of C'.sh(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 admJa if the port in use is a dialup at a speed greater 
than 300 baud; to a dw1 if the port is <otherwise) a dialup (i.e. at 300 baud or less). If the rype 
above be1ins with a question mark. the user is asked if s/he really wants that type. A null 
response means to use that type; otherwise, another type can be entered which will be used 
instead. Thus. in this case, the user will be queried on a plugboard port as to whether they arc 
usina an admJa. For other ports the pon type will be taken from the /etc/ttytype file or a final, 
def a ult typr option may be aiven on the command line not preceded by a - m. 
It is often desirable to return the terminal type, as specified by the - m options, and informa
tion about the terminal to a shell's environment. This can be done usin& the - s option; using 
the Bourne shell. sh(l): 

eval 'tset -s oplioa.: 

or usina the C shell, C'sh0): 

set noalob; eval 'tset -s optloa.: 

These commands cause tJ/lt to aenerate as output a sequence of shell commands which place 
tbe variables TERM and TERMCAP in the environment; see t'nviron(S). 

Once the terminal type is known, 1111 enaaaes in terminal mode settina. This normally involves 
sendin& an initialization sequence to the terminal and settin& the sin&)e character erase (and 
optionally the line-kill (full line erase)) characters. 

On terminals that can backspace but not overstrike (such as a CRT). and when the erase charac· 
ter is the default erase character ('#' on standard systems), the erase character is changed to a 
Conuol·H (backspace). 

4th Berkeley Distribution 4/1181 
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FILES 

The options are: 

-e set the erase character to be the named character con all terminals, the default being 
the backspace character on the terminal, usually ~H. 

- k is similar to - e but for the line kill character rather than the erase character; c defaults 
to ·x (for purely historical reasons); ·u is the preferred setting. No kill processing is 
done if - k is not specified. 

- I supresses outputting terminal initialization strinp. 

-Q supresses printina the "Erue set to" and "Kill set to" messages. 

-S Outputs the strings to be assigned to TERM and TERMCAP in the environment rather 
than commands for a shell. 

/etc/ttytype 
/etc/termcap 

terminal id to type map databa.c;e 
terminal capability database 

SEE ALSO 
c:sh (1 ), seu:nv (1), sh (1), sttyO), environ (S), ttytype(S), termcap(5) 

AUTHOR 

BUGS 

NOTES 

Eric Allman 

Should be merged with sny(l). 

For compatibility with earlier versions of tset a number of flags are accepted whose use is 
discouraged: 

-d type 

-p type 

-a type 

-Ee 

-r 

equivalent to - m dialup:type 

equivalent to - m plugboard:type 

equivalent to - m arpanet:type 

Sets the erase character to c only if the terminal can backspace. 

prints the terminal type on the standard output 

prints the terminal type on the diagnostic output. 
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NAME 
tson - topoloaical sort 

SYNOPSIS 
belt ( ftle] 

DtseaJmON 

UNIX PrOIJ"ammer's Manual TSORT ( 1) 

TJtNt produces on the standard output a totally ordered list of items consistent with a partial 
orderin1 of items mentioned in the input jik. If no jik is specified. the standard input is 
undentood. 

The input consists of pain of items (nonempty strinp) separated by blanks. Pairs of different 
items indicate orderina. Pain of identical items indicate presence. but not orderina. 

SEE ALSO 
lorder(l) 

DIAGNOSTICS 
Odd data: there is an odd number of fields in the input file. 

81.JGS 
Uses a quadratic 1l1orithm; not wonh fixin1 for the typical use of orderin1 a library archive file. 
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Uy - 1et terminal name 

SYNOPSIS 
UJ 

DESCRIPTION 

UNIX Programmer's Manual 

Tt)I prints the pathname of the user's terminal. 

DIAGNOSTICS 
'not a tty' if the standard input file is not a terminal. 

7th Edition 

TTY (1) 
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NAME 
ul - do underlining 

SYNOPSIS 
ul [ -l] [ -I ltrmina/) [ name ... 

DESCRIPTION 
UI reads the named files for standard input if none are given) and translates occurances of 
underscores to the sequence which indicates underlinin1 for the terminal in use, as specified by 
the environment variable TERM. The -t option overrides the terminal kind specified in the 
environment. The file lttcltermcap is read to determine the appropriate sequences for underlin
ing. If the terminal is incapable of underlinina. but is capable of a standout mode then that is 
used instead. If the terminal can overstrike, or handles underlining automatically, ul degen
erates to ca1(1). If the terminal cannot underline, underlining is ianored. 

The - i option causes ul to indicate underlining onto by a separate line containina appropriate 
dashes • - '; this is useful when you want to look at the underlinina which is present in an nroff 
output stream on a crt-terminal. 

SEE ALSO 
man (1 ) , nroff(}). colcrt (I) 

Al!THOR 

BUGS 

Mark Horton wrote ul; the - I option was oriainally a option of the editor a, then a iul com
mand. 

Nroff usually outputs a series of backspaces and underlines intermixed with the text to indicate 
underlinina. No attempt is made to optimize the backward motion. 

4th Berkeley Distribution 1-254 



UNJQ(l) UN1Q ( 1) 

NAME 
uniq - report repeated lines in 1 fiie 

SYNOPSIS 
1u:alq [ -adc [ +n ] [ -n J J [ input [ output l ] 

DESCIUPTION 
Uniq ream the input file comparing adjacent lines. In the normal cue, the second and succeed
ins copies or repeated lines ue removed~ the remainder is written on the output file. Note that 
repeated lines must be adjacent in order to be found; see sonO). If the -a flag is used, just 
the lines that are not repeated in the original rue ue output. The -d option specifies that one 
copy of just the repeated lines is to be 'Written. The normal mode omput is the union of the 
-u and -d mode outpul..S. 

The -e option supersedes -u and -d and 1enerates an output report in default style but with 
each line preceded by 1 count of the number of times it occurred. 

The n arguments specify skippin1 im initial portion of each line in the comparison: 

- n The first n fields toaether with any blanks before each are isnored. A field is defined 
u a string of non~space, norHab characters separated by t1bs and spaces from its 
neighbors. 

+ n The first n characters are isnored. Fields ue skipped before characters. 

SU: ALSO 
sort 0), comm (1) 
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NAME 
units - conversion program 

SYNOPSIS 
units 

DESCRIPTION 

FILES 

BUGS 

Units converts quanuties expressed in various standard scales to their equivalents in other 
5eales. It works interactively in this fashion: 

You havt: inch 
You want: cm 

• 1.54000e+OO 
I J. 9J70Je-Ol 

A quantity is specified as 1 multiplicative combination of units optionally preceded by a numeric 
multiplier. Powers are indicated by suffixed positive integers, division by the usual sign: 

You have: 15 pounds force/in2 
You wam: 1um 

• l.02069e+OO 
I 9. 797JOe-OJ 

U1111s only does multiplicative scale changes. Thus ii can convert Kelvin to Rankine, but not 
Centigrade to Fahrenheit. Most familiar units, abbreviations, and metric prefixes are recog
nized, together with a generous leavenin1 of exotica and a few constants of nature il:u:luding: 

pi ratio of circumference to diameter 
c speed of light 
e charge on an electron 
g acceleration of gravity 
force same as i 
mole Avogadro's number 
water pressure head per unit height of water 
au astronomical unit 

'Pound' is 1 unit of mass. Compound names arc run together, e.a. '!ightyea.r'. British units 
that differ from their US counterparts are prefixed thus: 'brgaJlon'. Currency is denoted 'bclgi
umfranc:', 'britainpound', ... 

For a complete list of units, 'cat /usrllib/unit.s'. 

/usr/libhmits 

Don't base your financial plans on the currency conversions. 
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NAME 
uptime - show how Iona system has been up 

SYNOPSIS 
uptime 

DESClllPTJON 

UPTIME ( 1) 

Uptime prints the current time, the lenath of time the system has been up, and the average 
number of jobs in the run queue over the last 1, 5 and 15 minutes. It is, essentially, the first 
line of a w (1) command. 

FILES 
/vmunix 

SEE ALSO 
w(l) 

system name list 
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NAME 
users - compact list of users who are on the system 

SYNOPSIS 
asers 

DESCllltTION 

USERS ( l) 

Users lists the losin names of the users currently on the system in a compact, one-line format. 

FILES 
/etc/utmp 

SEE ALSO 
finger (1), who(l) 

BUGS 
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NAME 
uuclean - uucp spool directory clean-up 

SYNOPSIS 
••dean [ option ) ... 

DESCRIPTION 

UUCLEAN ( IC) 

Uucl«1n will scan the spool directory for files with the specified prefix and delete all those which 
are older than the specified number of hours. 

FILES 

The following options are available. 

-pprt Scan for flies with /ll't as the file prefix. Up to 10 -p arguments may be specified. A 
-p without any /ll't following will cause all files older than the specified time to be 
deleted. 

-ntimt Files whose age is more than time hours will be deleted if the prefix test is satisfied. 
(default time is 72 hours) 

- m Send mail to the owner of the ftle when it is deleted. 

This proaram will typically be started by cron(I). 

/usr/lib/uucp 

/usr /lib/uucp/spool 

SEE ALSO 

directory with commands used by uuclean internally 

spool directory 

uucp (1 C), uux (1 C) 
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NAME 
uucp, uuiog - unix to unix copy 

SYNOPSIS 
uucp ! option J ... source-file ... destination-file 

oulot [ option J .. . 
DISCIUPTION 

FILES 

Uucp copies files named by the source-file arguments to tbe destination-file argument. A file 
name may be a path name on your machine, or may have the form 

system-name !pathname 

where 'system-name' is taken from a list of system names which uucp knows about. Shell 
metac:huacters ?"'[] appearing in the pathname part will be expanded on the appropriate system. 

Pathnames may be one of 

(l) a full pathname; 

(2) a pathname preceded by -user; where UJer is a userid on the specified system and is 
replaced by that user's login di.rectory; 

anything else 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-file name is used. 

Uucp preserves execute permissions across the transmission and gives 0666 read and write per· 
missions (see chmod{2)). 

The following options are interpreted by uucp. 

- d Make all necessary directories for the file copy. 

-c Use the so1 .. m:e file when copying out rather thl.fl copying the tile to tbe spool directory. 

- m Send mail to the requester when the copy is complete. 

Uulog maintains a summary log of uucp and uuxO) 
'/usr/spool/uucp/LOGFILE' by gathering information from 
'/usr/spool/uucp/LOG.*.?'. h removes the partial log files. 

The options cause uulog to print loggina information: 

- ssys Print information about work involvin1 system .sys. 

-uuser 
Print information about work done for the specified user. 

/usr/spoolluucp ·spool directory 
/usr/lib/uucp/'" ·other data and program files 

transactions in the file 
partial log ftles named 

SEE ALSO 
uuxO), maiHl) 
D. A. Nowitz, Uucp implementation Description 

WARNING 
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 tiles by pathname; ask 1 respon
sible person on the remote system to send them to you. For the same reasons you wm prob
ably not be able to send files to arbilrl!Y pathnames. 
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'VGS 
All files received by uucp will be owned by uucp. 
The -m option will only work sendina files or receivina a sinale file. (Receivina multiple files 
specified by special shell characters ?• [) will not activate the - m option.) 
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NAM[ 
uudiff - directory comparison between machines 

SYNOPSIS 
uudUf [ -d ) local-name remote-name 

DESCRIPTION 

FILES 

Uudiff compares the files in the directory local-Mme and the directory remote-name, (where 
remote-name may be of the form system-name!directory-name and system-name is a uucp Unix 
name). It reports (via mail) which files are added, deleted, or changed, and provides 1 dilf(lJ 
of altered printable files. 

If a pa.rt of remott··name is omitted (either the system or the directory) the corresponding part 
of local-name is used. If lcx:al-nt.une is 1 file, rather than 1 directory, remote-name is also 
assumed to be 111 file and the program degenerates into dilf(J). 

The option -d doc:s not ditr altered files; only the summary by file names is prepared. 

Lots. Files zdabcdeglmn]????? are used for scratch space; fties brought back from the remote 
machine for diffing are stored (and left around) u name.??'!'!? and the final report is left in 
uudijJ: '? '?? (the exact name is reported by mail). 

SEE ALSO 
diff ( 1), 1.n.1cpO) 

DIAGNOSTICS 

BUGS 

Almost none. All1ythin& more serious than misspelling lor:al-nam~ causes unpredictable and 
obscure results. 

In :addition to the standard uucp requirements a hook is needed at the remote :system, and at 
present is only installed on the systems "research A and ·inter•. 
This program is written in shell and should be translated to C so it could give diagnostics. 
Eve.n if "remote-system" is the local system, uudiff is subject to delays in uucp traffic. 
h should probably write the standard output, instead of insisting on going into the background. 
Since checksums 1.re used there is a probability of l in 2 .. 32 of missing differences between 
files. 

-userid syntax is not recognized. 
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uuencode,uudecode - encode/decode a binary file for tranmission via mail 

SY"liOPSIS 
1.n1encode [ source ] remotedest I mail sys l!sysl ! .. !decode 
uudttode [ file ] 

DESCRIPTIO~ 

Uuencodt and uudtcodt are used to send a binary file via uucp for other) mail. This combina
tion can be used over indirect mail links even when uusend(J) is not available. 

Uuen_codt takes the named source file (default standard input) and produces an encoded version 
on the standard output The encoding uses only printing ASCII charac!ers, and includes the 
mode of the file and the rt>motedest for recreation on the remote system. 

Uudecode reads an encoded file. strips off any leading and trailing lines added by mailers, and 
recreates the original file with the specified mode and name. 

The intent is that 11! mail to the user "decode" should be filtered through the uudecode pro
gram. This way the file is created a1.Homa1ically without human intervention. This is possible 
on the uucp network by either using d~livtrmail or by making rmail be a link to Mail ins lead of 
mail. In each case, an alias must be creaied in a master file to get the automatic invocation of 
uudecode. 

If these facili1ies are not available, the can be sent to a user on the remote machine who 
can uudecode ii manually. 

The encode file has an ordinary text form and can be edited by any text editor to change the 
mode or remote name. 

SH ALSO 
uuencode(S). uusend(l), uucp(}), uuxO). mailO) 

ALT HOR 

BtGS 

Mark Horton 

The file is expanded by 35% (3 bytes become 4 plus control information) causing it to take 
longer to transmit. 

The user on the remote systern who is invoking uudecodt> (often uucp) must have write permis
sion on the specified file. 
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NAME 
uurec - receive processed news articles via mail 

SYNOPSIS 
uurec 

DESCRIPTION 
uurec reads news articles on the standard input sent by sendnews(l). 
decodes them, and gives them to inews(l) for insertion. 

SEE ALSO 
inews(l), readnews(l), recnews(l), sendnews(l), checknews(l) 

Printed 2/16/82 1-264 



UUSEND ( lC) UNIX Programmer's Manual UUSEND (lC) 

NAME 
1.n.tsend - send a file to a remote host 

SYNOPSIS 
uu~nd [ -m mode J sourcefile sy!!l !sys2! .. !remotefile 

.DESCRIPTION 
Uusend sends a file to a 1iven Joation on 1 remote system. The system need not be directly 
cormected to the loca.I system, but 1 chain of uucp(!) links needs to connect the two systems. 

if the - m option is specified, the mode of the file on the remote end wm be taken from the 
octal number given. Otherwise, the mode of the input file will be used. 

The sourcefile an be " - '', me1nin1 to use the standard input. Both of these options are pri
marily intended for internal use of uusend. 

The remotefile can include the ·userid syntax. 

DIAGNOSTICS 
lf anything goes wrong any further away than the first system down the line, you will never 
bear about it 

SEE ALSO 
uux(l), 1.n.u:p(l), uuencodeO) 

AUTHOR 

IUGS 
Mark Horton 

This comml.l'ld shouldn't exist, since uucp should handle it. 

All systems a.long the line must have the uusend command available and allow remote execu
tion of it 

Some uucp systems have a bug where binary files cannot be the input to a uux command. If 
this bug exists in UIY system a.long the line, the file will show up severly munged. 
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NAMI 
uux - unix to unix command execution 

SYNOPSIS 
uux [ - ] c:ommand-strin1 

DISCIUPTlON 

fl LES 

Uux will pther 0 or more fiies from various systems, execute a command on a specified system 
imd send standud output to a file on 1 specified system. 

The command-strin& is made up of one or more arsuments that look like a shell command line, 
except that the command file names 1my be prefixed by system-name!. A null system
name is interpreted as the loa..1 system. 

file names may be one of 

(1) 1 full pathname; 

(2) 1 pathname preceded by -.a:r, where xxx is a uscrid on the specified system and is 
replaced that user's login directory~ 

(3) anything else is prefixed by the current directory. 

The • - ' option will cause the standard input to the uw: command to be the standard input to 
command-strin.g. 

example, command 

uux '"!diff usg!/usr/da.nJn pwba!/a4/dan/fl > !ti.dift"' 

will get the n flies from the usg and pwba machines, execute a di/f command md put the 
results in fl .diff in the local directory. 

Any special shell characters such IS < > J should be quoted either by quotins tbe entire 
command-string, or quoting the special characters as individual arguments. 

h.m/uucp/spool • spool directory 
/usr/uucpl'" • other data and programs 

SII ALSO 
uucp(l) 
D. A. Nowitz, Uucp impltmt!ntation description 

WA.:1.NING 

IUGS 

An installation may, and for security reasons generally wm, limit the list of commands execut· 
Able on behalf m incoming request from uux. Typically, a restricted site will permit little 
other than the receipt of mail via uw:. 

Only the fim command of i shell pipeline may have 1 system-name!. AH other commands are 
executed on the system the first com.mmd. 
The use of the shell metacharacter • will probably not do what you want it to do. 
The shell tokens < < and > > are not implemented. 
There is no notification of denial of execution on the remote machine. 
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1'1AME 
vfominfo - inspect and print out information about unix fonts 

SYNOPSIS 
'ffontinfo [ -,. l fontname [ characters 1 

DESCRIPTION 
V/ontin/o allows you to examine a font in the unix format. It prints out an the information in 
the font header and information about every non-null (width > 0) glyph. This an be used to 
make sure the font is consistent with the format. 

The fontnam~ araument is the name of the font you wish to inspect. It writes to standard out
put. If it can't find the file in your working directory, it looks in /usr/Uh/vfonl {the place most 
of the fonts are kept). 

The choract~rs, if given, specify certain characters to show. If omitted, the entire font is 
shown. 

lf the _,, (verbose) flag is used, the bits of the glyph itself are shown as an array of X's and 
spaces, in addition to the header information. 

SIE ALSO 
vpr(l). vfont(S) 
The Berkeley Font Catalog 

At.JTHORS 
Mark Horton 
Andy Hertzfeld 
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NAME 
vgrind - grind ni~ listioas or PfOlflm.5 

SYNOPSIS 
w1rlnd [ - t ] [ - id [ - id ( - W 1 [ -c ] [ - m l [ - p ) [ -11 { -11d [ - b header ] name 

DESCRIPTION 

flLES 

Vgrind formats the C, MODEL, or PASCAL programs wruc:b are argument.<; in 1 nice style 
1.1sin1 U'Qff (l). Comments are placed in italics, keywords in bold face, and the name the 
current function is listed down the margin of each page as it is encountered. 

The -W option sends the output to a 4 page wide raster ploner~ normally, the output is printed 
on 1 nurow plotter. 

The - e, - m, - p, and - I options select C, MODEL, PASCAL or ISP respectively as the 
language of the input files. The -c: switch is the default and aeed not be specified. 

Font size may be specified using the -1 switch. The arsument n is the point size (same as the 
argument of a .ps troff command). 

The - b option specifies a header to be placed at the top of each page.. If the program is not 
source, but should be framed like the output of v-grind, the -a option should be specified. 

The - t option is analogous to the - t option of uojff.1) pl1c:in1 typesetter codes on the sum
dard output 

To c1ea1e an index, it is only necessary U> create 111 empty file intkx in the current directory. 
As you run vgrind, the index will be automatically kept up to date. The index of function 
definitions can then be run otr via giving Vfrindthe -x option and the file indaas argument. 

index 
/usrllib/tmac/tmac. vgrind 
/ usr I ii b/ vfon tedpr 

file where source for index is created 
macro package 
preprocessor 

AU.fHOR 
William Joy 

SEE ALSO 
vtrotf(l) 

BUGS 
Vfontedpr assumes that a certain programmin1 style is followed: 

For C - functions begin with the name of the function in column one, and lines defining func
tions end with a ). The function name is followed immediately by a .. (" with no intervening 
space. 

For PASCAL - function names need to appear on the same line u the keywords fam:tion and 
proadure. The keyword end at the beginning of 1 line i.s interpreted as the end of the current 
function. 

for MODEL - function names need to appear on the S111me line as the keywords is beginproc. 

If these conventions are not followed, the indexing and marginal function name comment 
mechanisms wm fail. 

More generally, arbitrary formauina styles for proarams mostly look !>act The use of spaces to 
align source code fails miserably~ if you pl1t1 to IJfrind your program you should use tabs. This 
is somewhat inevitable since the font used by vgrindis variable width. 
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Should be able to be used u a preprocessor 

The mechanism of ctags in recognizing functions should be used here. 

4th Berkeley Distribution 4/1/81 
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NAME 
vi - screen oriented (visual) display editor based on ex 

SY!"llOPSIS 
vi [ -c tag] [ -r] [+command] [-I] [ -wn J name ... 

DESCJUPTION 

FILES 

Vi (visual) is 1 display oriented text editor based on ex(l). Ex and vi run the same code; it is 
possible to get to the command mode of ex from within vi and vice-versa. 

The Vi Quick Reference card and the Introduction to Display Editing with Vi provide full details on 
using vi. 

See exO). 

SEE ALSO 
ex 0), edit (l), "Vi Quick Reference" card, .. An Introduction to Display Editing with Vi". 

AUTHOR 

BUGS 

William foy 
Mark Horton added macros to visual mode and is ma.inl.aining version 3 

Software tabs using ~T work only immediately after the autoindent. 

Left and shifts on irHelligent 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 i long word passes through the margin and onto the next line without a break, then the line 
won't be broken. 

Insert/delete within a line can be slow if tabs are present on intelligent terminals, since the ter
minals need help in doing this correctly. 

Saving text on deletes in the named buffers is somewhat inefficient. 

The source command does not work when executed as :source; there is no way to use the 
:ap~nd, :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, a.rid then reenter the screen editor with vi or open. 
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NAME 
vmstat - report virtual memory statistics 

SYNOPSIS 
Tmstat [ - f s ] [ interval [ count ] ] 

DESCRIPTION 
Vinstat delves into the system and normally reports certain statistics kept about process. virtual 
memory, disk, trap and cpu activity. If given a -r argument, it instead reports on the number 
of forks and v/orks since system startup and the number of pages of virtual memory involved in 
each kind of fork. If given a -s argument, it instead prints the contents of the sum structure, 
giving the total number of several kinds of paging related events which have occurred since 
boot. 

If none of these options are given, vmstat will report in a <usually) iterative fashion on the vir
tual memory activity in the system. In this case, the optional inttrWJI argument causes vmsrar to 

repon once each interval seconds; "vmstat S" will print what the system is doing every five 
seconds; this is a good choice of printina 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 statistics are repeated 
count times. The format fields are: 

Procs: information about numbers of processes in various states. 

r 
b 
w 

in run queue 
blocked for resources (i/o, pagina. etc.> 
runnable or short sleeper ( < 20 secs) but swapped 

Memory: information about the usage of virtual and real memory. Virtual pases are considered 
active if they belons to processes which are running or have run in the last 20 seconds. A 
"page" here is 1024 bytes. 

avm 
fre 

active virtual pages 
size of the free list 

Page: information about page faults and paging activity. These are averaged each five seconds, 
and aiven in units per second. 

re page reclaims (simulatins reference bits) 
pi pases paged in 
po pases pased out 
fr pages freed per second 
de anticipated short term memory shortfall 
sr pages scanned by clock algorithm, per-second 

up/hp/rk: 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. 

Faults: trap/interrupt rate averages per second over last S seconds. 

in (non clock) device interrupts per second 
sy system calls per second 
cs cpu context switch rate (switches/sec) 

Cpu: breakdown of percentage usaae of CPU time 

us 
sy 
id 

user time for normal and low priority processes 
system time 
cpu idle 
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FILES 
/dev/kmem, /vmunix 

ALSO 

UNIX Programmer's Ma.m.ull VMSTAT ( l} 

The sections suutin1 with "In1erpretin1 system activity" in Setting up 4. lbs.dby W. Joy. 

AUTHORS 
William Joy and Ozalp &baoglu 

BUGS 
There should be a screen oriented program which combines vmstat and ps( l) in real time as 
well as reportin1 on other system activity. 
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iAME 
vpr, vprm, vpq. vprin1 - raster printer/plotter spooler 

SY~OPSIS 

vpr I -W l [ -I ] [ - v 1 [ - ! [ -1234 fonl ] ] [ - w ] [ -w width ] ( - m ] I name ... ] 
vprm ! id ... ] [ filename ... ] [ owner ... ] 
vpq 
vprint [ -W ] file ... 

DESCRIPTIO~ 

Vpr causes the named files to be queued for printing or typeset simula!ion on one of the avail
able raster printer/plotters. If no files are named, the standard inpu! is read. By default the 
input is assumed 10 be line printer-like text. For very wide plotters, 1he input is run through 
the filter lusrllib/sidebys1de giving it an argument of -- ~ 106 which arranges ii four pages adjacent 
with 90 column lines (the res! is for lhe lefl margin). Since there are 8 lines per inch in the 
default printer font, vpr lhus produces lines per page (the top and bottom lines are left 
blank). 

The following options are available: 

-I 

-w 

-1234 

-m 

-w1rn:lth 

Print the input in a more literal manner. Page breaks are not inserted. and 
most control characters (except formal effectors: \n. \f. etc.) are printed (many 
control characters print special graphics not in the ASCII character set.) Tab 
and underline processing is still done. If this option is no! given. co1~trol char
acters which are not formal effectors are ignored, and page breaks are inserted 
after an appropriate number of lines have been printed on a page. 

Queues files for priniing on a wide output device. if available. Normally, files 
are queued for printing on a narrow output device. 

Specifies a font to be mounted on fon1 position i. The daemon will construct a 
.railmog file referencing /11srlliblifomlname.s1ze. 

Report by moil( 1) when printing is complete. 

(Applicable only to wide output devices.) Do not run the input through sideby· 
side. Such processing has been done already. or full (440 character) printer 
width is desired. 

Use width "'·1drh rather than 90 for s1debyside. 

Use the filter lusrlliblvrast to convert the vectors to raster. The named files 
musl be a parameter and vector file (in that order) crea1ed by versaplotOx) 

routines. 

-t Use the filter lusrlliblw::at to typeset the inpul on the printer/ploHer. The inpul 
mus! have been generated by troff'( 1) run with the -c option. This is not 
normaU)' run directly to wide output devices, since ii is wasteful to run only 
one page across. The program 111roff'{ l) is normally used and arranges. using 
i-sorrO) for printing lo occur four pages across, conserving paper. 

Vprm removes entries from the raster device queues. The id, filename or owner should be that 
reported by vpq. All apropriale files will be removed. Both queues are always searched. The id 
of each file removed from the queue will be printed. 

Vpq prints the queues. Each entry in the queue is printed showing the owner of the queue 
entry, an identification number, the size of the entry in cha meters, and the file which is 10 be 
printed. The id is usef u! for removing a specific entry from the printer queue using vprm 
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FILES 

Vprinr is a shell script which pr 's a copy of each named file on one of the electrostatic 
printer/plotters. The files are normally printed on a narrow device; -w option causes them to 
be printed on a wide device. 

/usr/spool/v?d/• 
/usr /lib/v ?d 
/usr/lib/vpd 
/usr/lib/vpf 
/usr/lib/•vcat 
/usr/lib/vrast 
/usr /lib/sidebyside 

device spool areas 
daemons 
Versatec daemon 
filter for printer simulation 
filter for typeset simulation 
filter for versaplot 
filler for wide output 

SEE ALSO 

si:cs 
troff(}), vfon1(5), vp(4), pti(l), vtroff(l), versaplot(3x) 

You can't run bit maps in a queued fashion lo the plotters. This is because the volume of the 
data (more than 1 Megabyte per vertical foot) is unwieldy. Instead you must follow the 
instructions in vp(4) and run your program when the plotter is idle, or run it in the background 
and have it wait for the device to become idle. 

Queued jobs print in directory (seemingly random) order. The plotters are fast enough that 
this is not a real problem. 

The l's (one's) and J's (lower-case el's) in a Benson-Varian's standard character set look very 
similar; caution is advised. 

Vprm should have options allowing just one of the queues to be searc~ed. 

A versaiec's hard"are character set is rather ugly. Vprint should use one of the constant width 
fonts to produce prettier listings. 
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NAME 
vtroft' - troff' to a raster plotter 

SYNOPSIS 
•trotr [ - • ) [ - F majorf ont ) ( -123 minorf ont ) ( - l#ngth] ( - s ] uoft' ar1uments 

DESCRIPTION 

FILES 

Vuo§runs tro.8{1) sendina its output throuah various proarams to produce typeset output on a 
raster plotter such as a Benson-Varian or or a Versatec. The -W option specifies that a wide 
output device be used~ the default is to use a narrow device. The - I (lower case I) option 
causes the output to be split onto successive pases every kngrh inches rather than the default 
11 ... 

The default font is a Hershey font. If some other font is desired you can aive a - r argument 
and then the font name. This will place normal. italic and bold versions of the font on posi· 
tions 1. 2, and 3. To place a font only on a sinale position. you can give an argument of the 
form - n and the minor font name. A .r Will be added to the minor font name if needed. 
Thus "vtroft' - ms paper .. will set a paper in the Hershey font, while "vtroft' - F nonie - ms 
paper" will set the paper in the (sans seriO nonie font. The - s aption asks for exact simula
tion of photo-typesetter output. (I.e. usina the Width tables for the C.A.T. photo-typesetter) 

/usr/lib/tmac/tmac. vcat 
/usr/lib/fontinfo/ • 
/usr/lib/vfont 

default font mounts and bua fixes 
fixes. for othe( fonts 
directory containing fonts 

SEE ALSO 

BUGS 

troft'Cl), nettroft'(l), vfont(S). vpr(l) 

Since some macro packages work correctly only if the fonts named R. I, 8, and Sare mounted. 
and since the Versatec fonts have dift'erent widths for individual characters than the fonts found 
on the typesetter. the following dodge was necessary: If you don't use the ".fp" troff' directive 
then you get the widths of the standard typesetter fonts suitable for shippina the output of troff 
over the network to the computer center A machin¢ for phototypesettina. If, however. you 
remount the R, 1, 8 and S fonts, then you aet the widih tables for the Versatec. 
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NAME 
w - who is on and what they are doing 

SYNOPSIS 
w I -h ] [ -s J [ user ] 

DESCRIPTION 

fllES 

W prints a summary of the current activity on the system, including what each user is doing. 
The heading line shows the current time or day, how long the system has been up, the number 
of users logged into the system, and the load averages. The load average numbers give the 
number of jobs in the run queue averaged over 1, Sand lS minutes. 

The fields output are: the users login name. the name of the tty the user is on. the time of day 
the user logged on. the number of minutes since the user last typed anything, the CPU time 
used by all processes and their children on that terminal, the CPU time used by the currently 
active processes. the name and arguments of the current process. 

The -h Oag suppresses the heading. The -s flag asks for a short form of output. In the short 
form, the tty is abbreviated, the login time and cpu times are left off. as are the arguments to 
commands. - I gives the long output, which is the default. 

If a user name is included. the output will be restricted to that user. 

/etc/utmp 
/dev/kmem 
/dev/drum 

SEE ALSO 
who(l), finger()). psO) 

AUTHOR 

Bl GS 

Mark Horton 

The notion of the "current process" is muddy. The current algorithm is "the highest num· 
bered ·process on the terminal that is not ignoring interrupts, or, if there is none. the highest 
numbered process on the terminal". This fails, for example, in critical sections of programs 
like the shell and editor, or when faulty programs running in the background fork and fail to 
ignore interrupts. Un cises where no process can be found, w prints " - ".) 

The CPU time is only an estimate, in particular, if someone leaves a background process run
ning after logging out, the person currently on that terminal is .. charged" with the time. 

Background processes are not shown, even though they account for much of the load on the 
system. 

Sometimes processes, typically those in the background, are printed with null or garbaged argu
ments. In these cases, the name of the command is primed in parentheses. 

W does not know about the new conventions for detection of background jobs. It will some
times find a background job instead of the right one. 
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NAMI 
wait - await completion of process 

SYNOPSIS 
wait 

D£SCl.JPTION 

WAIT( 1) 

Wait until alJ processes started with A have completed, and report on abnormal terminations. 

Because the wait(2) system call must be executed in the parent process, the Shell itself exe
cutes wait, without creating a new process. 

SEI ALSO 
sb(l) 

BtJGS 
Not all the processes of a 3- or more-staae pipeline are children of the Shell, and thus can't be 
waited for. (This bua does not apply to csh(l).) 
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!'li!AME 
wall - wrile to all users 

SYNOPSIS 
wall 

DESCRIPTION 

UNIX PrOll"Mmer's Manual WALL (l) 

Wall reads its standard input until an end-of-file. It then sends this message, preceded by 
'Broadcast Message ... '. to all loaed 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(}) 

DIAG~OSTICS 
'Cannot send to .. .' when the open on a user's tty file fails. 
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NAME 
we - word coun! 

SY~OPSIS 
we ( -lwcpl l I -bbaud l ( -spagesi::e] [ -u J [ -v] [name ... ] 

DESCRIPTIO~ 

Bl GS 

We counts lines, words and characters. and optionally pages and the print time. in the named 
files. or in the standard inpul if no name appears. A word is a maximal string of characters del
imited by spaces, tabs or newlines. 

If an argument beginning with one of .. !wept" is present. the specified counts Oines. words, 
characters. pages. or time) are selected by the letters I. w. c:. p, or 1. The default is - l"c 
unless - v is specified. 

The -b option asks that the time be figured at the specified baud rate in.stead of the defaul1 
300 baud. 

The -s option specifies that pages arc pogesiu lines Iona instead of the default 66. 

The -u options asks that the time printed be based on uucp transmission time, about 90% as 
fast IS normal. 

The -v option asks for a verbose output format, with headers and including pages and time by 
default. 

The times given do not take into account variable factors such as system load: delays due to tab 
expansion or tty driver delays. which can be a factor with cu; or uucp delays such as mail 
headers. auxiliary protocol files, or the time taken to initially connect to another site. 

1-279 
4th Berkeley Distribution 



WHAT(!) UNIX Programmer's Manual WHAT ( 1) 

NAME 
what - show what versions of object modules were used to construct a file 

SY'.'IOPSIS 
what name ... 

DESCRIPTION 

Bl'GS 

What reads each file and searches for sequences of the form "@ ( #)" as inserted by the source 
code control system. h then prints the remainder of the string after this marker, up to a null 
character; newline, double quote, or .. > .. character. 

As SCCS is not licensed with UNIX/32V, this is a rewrite of the what command which is part 
of SCCS. and may not behave exactly the same as that command does. 
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NAME 
whatis - describe what a command is 

SY'.'IOPSIS 
wbatis command ... 

DESCRIPTION 

WHATIS ( l) 

Whatis looks up a given command and gives the header line from the manual section. You can 
then run the manO) command to get more information. If the line st.arts 'name( section) .. .' 
you can do 'man section name' to get the documentation for it. Try 'whatis ed' and then you 
should do 'man l ed' to get the manual. 

Whatis is actually just the -f option to the man(!) command. 

FILES 
/usr/lib/whatis Data base 

SEE ALSO 
aproposO). manO), catman(8) 

AUTHOR 
William Joy 
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'hereis ~ locate source, binary, anc or man~al for program 

SY~OPSIS 

wherei.s [ -sbm ] ( -u J C -SSM dir • • • -f J name ••• 

CESCRIPTION 
~biCiii locates source/tinary ard mznuals secticns for 
specified files. T~e supplied names are first stripped of 
leading pathname components and any (single) trailing exten
sion of the for" ''.ext•', e.g. ''.c''. Prefixes of '·s.·' 
resulting from use of source coce ccr.trcl are al~c d@alt 
~itM. ~biCiii t~en attempts to locate the desirea ~rogram 
in a list of standard places. !f ary of the -b, -s or -m 
flags are given then WCfCiii Seirches only for bir.aries, 
sources or ~anual secticns respectively (or any two 
thereof). The -u flag rray be used tc searer for unusual 
entries. A file is saio to be unus~el if it does net have 
ona entry of each requested type. Thus ~'w~ereis -~ -u •"' 
asks for these files in the current directory w~ich have no 
aocumentation. 

Finally, the -e -M and -S flags may te used to c~ange or 
otherwise limit the places ~~erE ~biti~~ searches. The -f 
rile fla;s is used to termirate the last such directory list 
and signal the start of file nawes. 

EXAMPLE 

FILES 

The following finds all the files ir /usr/bin w~ich are not 
documented in /usr/man/man1 wit~ so~rce in /usr/src/cmd: 

cd /usr/ucb 
whereis -u -M /usr/man/~an1 -S /usr/src/cmd -f * 

/usr/src/* 
/usr/{doc,man)/• 
/lib, /etc, /usr/{lit1bin1uct,cld,nEw1local) 

ALTHCR 

SUGS 

William Joy 

Since the pro~ram uses 'tg~c<Z> to run faster, ~athnames 
given with the -M -s and -e must be full; i.e. they must 
begin with a ''!''• 
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which - locate a program file including aliases and palhs (csh only) 
SY,OPSIS 

which ( n1tme ] ... 

DESCRIPTIO'.'i 

FILES 

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 il is aliased. and searched for along 
the user's path. Both aliases and path are taken from the user·s .cshrc file. 

·1.cshrc 

DIAG,OSTICS 

source of aliases and path values 

BLGS 

A diagnostic is given for names which are aliased to more than a single word. or if an execut
able file with the argument name was not found in the path. 

Only aliases and paths from ·1.cshrc are used. importing from the current environment is not 
attempted. Musi be executed by a csh. since only csh's know about aliases. 
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NAME 
who - who is on the system 

SYNOPSIS 
wbo [ who-file ] ( am I ] 

DESCRIPTION 

FILES 

Who, without an araument, lists the loain name, terminal name, and login time for each 
current UNIX user. 
Without an ar1ument, who examines the /etc/utmp file to obtain its information. If a file is 
given, that file is examined. Typically the given file will be /usr/adm/wtmp, which contains a 
record of an the loains since it was created. Then who lists logins, logouts, and crashes since 
the creation of the wtmp file. Each loain 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 who you are logged 
in as. 

/etc/utmp 

SII ALSO 
getuid(2), utmp(S) 
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NAME 
whoami - print real and effective user id and group id 

SYNOPSIS 
whoa.mi 

WHOAMI l) 

prirrts whc• you are. It works even if you are su'd, while ·~ho am 
not since it uses 

F 
/etc/pa:uwd 

ALSO 
who (l) 

P:ri.:nted 3/1/81 

Name data base 
data base 
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write - write to another user 

SYNOPSIS 
write user [ ttyname 1 

D•:sCIUPTION 

WRITE ( 1) 

Wri111 copies lines from your terminal to that of another user. When firs called, it sends the 
m~e 

M~e from youma.me yountyname ••. 

The recipient of the messqe should write back at point. Communication 
im end of rue is read from the terminal or an interrupt is sent At that point write writes 
on the other terminal and exics. 

If you 'W'lnt to write to a user who is ioged in more than once. the nyname at1wnient may be 
U!ed to the appropriate terminal name. 

Permission to write may be denied or panted by me of the mar command. At the outset writ~ 
is allowed. Certain commands., in particu!ar lfl'Off and pl'(l) disallow messages order 

messy output. 

If the chancter '!' is f?und. at the beginnins of a line. write calls the shell to execute the rest of 
the line as a command. 

The foUowing protocol is sugested for using 'ln"ite. when you first write to mother user. wait 
to write beck before starting to send. Each parry showd end each message with a di!l-

tinctive Jignal-fo) for •over' is conventional-th.at the other may reply. (co) 'av.er arid 
out' i!'il sugested when conversation is about to be terminated 

/etc/utmp 
/bin/sh 

to tind user 
to execute • ! • 

who(l), maiHD 
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NAME 
xsend, xget, enroll - secret mail 

SYNOPSIS 
xsend person 
xget 
enroll 

DESCRIPTION 

XSEND( 1) 

These commands implement a secure communication channel; it is like 
mail(l), but no one can read the messages except the intended recipient. 
The method embodies a public-key cryptosystem using knapsacks. 

To receive messages, use enroll; it asks you for a password that you must 
subsequently quote in order to receive secret mail. 

To receive secret mail, use xget. It asks for your password, then gives 
you the messages. 

To send secret mail, use xsend in the same manner as the ordinary mail com
mand. (However, it will accept only one target). A message announcing the 
receipt of secret mail is also sent by ordinary mail. 

FILES 
/usr/spool/secretmail/*.key: keys /usr/spool/secretmail/*.[0-9]: messages 

SEE ALSO 
bellmail (l) 

BUGS 
It should be integrated with ordinary mail. The announcement of secret 
mail makes traffic analysis possible. 
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NAME 
xstr - extract strings from C programs to implement shared strinp 

SYNOPSIS 
xstr [ -c ) [ _. ) ( file J 

DESCRIPTION 

FILES 

Xstr maintains a file strings into which strinp in component pans of a large program are hashed. 
These strings are replaced with references to this common area. This serves to implement 
shared constant strings, most useful if they are also read-only. 

The command 

xstr -c name 

will extract the strings from the C source in name. replacin& string references by expressions of 
the form (&:xstr(number]) foi some number. An appropriate declaration of xstr is prepended to 
the file. The resultin& C text is placed in the file x.c. to then be compiled. The strings from 
this file are placed in the strings data base if they are not there already. Repeated strings and 
strings which are suffices of existing strinp do not cause cbanaes to the data base. 

After all components of a large program have been compiled a file xs.c declaring the common 
xsrr space can be created by a command of the form 

xstr 

This xs.c file should then be compiled and loaded with the rest of the program. If possible, the 
array can be made read-only (shared) saving space and swap overhead. 

Xstr can also be used on 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 direc
tory. 

Jt may be useful to run xstr after the C preprocessor if any macro definitions yield strings or if 
there is conditional code which contains strings which may not, in fact, be needed. Xstr reads 
from its standard input when the argument ·-• is &iven. An appropriate command sequence 
for running xsu after the C preprocessor 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 
xs.o unless truly necessary. 

strings 
x.c 
xs.c 
/tmp/xs• 

Data base of strinp 
Massaged C source 
C source for definition of array •xstr' 
Temp file when •xstr name• doesn't touch strings 

SEE ALSO 
mkstr{l) 

AlJTHOR 
William Joy 

BUGS 
If a strina is a suffix of another strina in the data base, but the shorter string is seen first by xsrr 
both strings will be placed in the data base. when just placina the lonaer one there will do. 
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NAME 
yacc - yet another compiler-compiler 

SYNOPSIS 
7aec [ - vd ] &ram mar 

DESCIUPTION 

FILES 

.t'acr converu a c:onte:in·free grammar into a set of tables for a simple automaton whie'h ue· 
cutes in LR 0) parsin& al1orithm. The grammar may be ambiguous~ specified precedence rules 
are used to break ambiguities. 

The output file, y.llJb.c, must be compiled by the C compiler to produce 1 program yyparS2. 
This program must be loaded with the lexical analyzer program, yyla, as well as main and ~r· 
ror, 1.n enor handling routine. These routines must be supplied by the user; luO) is useful 
for creating lexical analyzers usable by yacc. 

If the -v flag is given, the fi!e y.output is prepared, which contains a description of the parsing 
tables and a report on conflicts generated by ambiauities in the grammar. 

If the -d fla1 is used, the file y. tab.his generated with the dtfine statements that associate the 
yacl'.'-assigned 'token codes' with the user-declared •token names'. This allows source files other 
than y. tab. c to access the token codes. 

y.01 • .u1:nn 
y.tab.c 
y.tab.h defines for token names 
y1cc.tmp, yacc.acts temporary files 
/usr/1ib/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 AnotMr Compiler Compiler by S. C. Johnson. 

DIAGNOSTICS 

BllGS 

The number of reduce-reduce and shift-reduce connicts is reported on the standard output; a 
more detailed report is found in the y.ourput file. Similarly, if some rules are not reachable 
from the start symbol, this is also reported. 

Because file names are fixed, at most one yacc process can be active in a given directory a1 a 
time. 
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yes - be repetitively allrmacive 

SY~OPSIS 
)'n [ upleCIYe) 

DESCRIPTION 

YES C 1) 

Yes repeatedly outpu&s .. , •• , or ii espied" is pven. th.al is output repeatedly. Termination is 
by rubout. 

ICGS 
Borina. 
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NAME 
intro, errno - introduction to system calls and error numbers 

SYNOPSIS 
#h:adude <erruo.h> 

DESCIUPTION 

4th 

Section 2 of this manual describes all the en1.ries into the system. Distinctions as to the status 
of the entries are made in the headings: 

(2) System call entries which are standard in Version 7 UNIX systems. 

(2J) System call entries added in support of the job control mechanisms of c.sh(l). These 
system calls are not available in standard Version 7 UNIX systems, and should be used 
only when necessary; lo prevent inexplicit use they are contained in the jobs library 
which must be specifically requested with the - Uobs loader option. The use of condi
tional compilation is recommented when possible so that programs which use these 
features will gracefully degrade on systems which lack job control. 

(2V) System calls added for the Virtual Memory version of UNIX distributed by Berkeley 
Some of these cans are likely to be replaced by new facilities in future versions; in cases 
where this is imminent, this is indicated in the individual manual pages. 

An error condition is indicated by an otherwise impossible returned value. Almost always this 
is -1; the individual sections specify the details. An error number is also made available in the 
external variable emro. Errno is not cleared on successful calls, so it should be tested only after 
an error has occurred. 

There is a table of messages associated with each error, and a routine for printing the message~ 
See perrorO). The possible error numbers are not recited with each writeup in section 2, since 
many errors are possible for most of the calls. Here is a list of the error numbers. their names 
as defined in < errno.h >, and the messages available using perror. 

0 Error 0 
Unused. 

EPERM Not owner 
Typically this error indicates an attempt to modify a file in some way forbidden except 
to its owner or super-user. h is also returned for attempts by ordinary users to do 
things allowed only to the super-user. 

2 ENOENT No such file or directory 
This error occurs when a file name is specified and the file should exist but doesn't, or 
when one of the directories in a path name does not exist. 

3 ESRCH No such process 
The process whose number was given to signal and ptract does not exist, or is already 
dead. 

4 EINTR Interrupted system call 
An asynchronous signal <such as interrupt or quit), which the user has elected to catch. 
occurred during a system call. If execution is resumed after processing the signal, it 
wm appear as if the interrupted system call returned this error condition. 

S ~rror 
Some physical 110 error occurred durin1 a read or write. This error may in some cases 
occur on a call following the one to which it actually applies. 

6 ENXIO No such device or address 
on a special file refers to a subdevice which does not exist. or beyond the limits of 

the device. h may also occur when. for example, a tape drive is not dialed in or no 

411111 2-1 



UNIX Programmer's Manual 

disk pack is loaded on a drive. 

7 E2BIO Ats list too Ions 
An argument list longer than 10240 bytes is presented to exec. 

I ENOEXEC Exec format error 

INTRO (2) 

A request is made to execute a file which, although it has the appropriate permissions, 
does not start with a valid magic: number, see a.out(S). 

9 EBADF &d file number 
Either a file descriptor refers to no open file, or a read <resp. write) request is made to 
a file which is open only for writing <resp. reading). 

10 ECHILD No children 
Wait and the process has no living or unwaited-for children. 

11 EAGAIN No more processes 
In a fork. the system's process table is full or the user is not allowed to create any more 
processes. 

12 ENOMEM Not enough core 
Durin1 an aec or brtak, a program asks for more core than the system is able to sup
ply. This is not a temporary condition; the maximum core size is a system parameter. 
The error may also occur if the arrangement of text, data, and stack segments requires 
too many segmentation registers. 

l J EA CC ES Permission denied 
An auempt was made to access a file in a way forbidden by the protection system. 

14 Ef A ULT Bad address 
The system encountered a hardware fault in auemp&ing to access the arguments of a 
system call. 

IS ENOTBLK Block device required 
A plain file was mentioned where a block device was required, e.g. in moun1. 

16 EBUSY Mount device busy 
An attempt to mount a device that was already mounted or an auempt was made to 
dismount a device on which there is an active file directory. (open file, current direc
tory. mounted-on file, active text segment). 

17 EEXJST File exists 
An existing file was mentioned in an inappropriate context, e.g. link. 

18 EXDEV Cross-device link 
A link to a file on another device was attempted. 

19 ENODEV No such device 
An attempt was made to apply an inappropriate system call to a device; e.1. read a 
write-only device. 

20 ENOTDIR Not a directory 
A non-directory was specified where a directory is required, for example in a path name 
or u an argument to chdir. 

21 EISDIR b a directory 
An attempt to write on a directory. 

22 ElNV AL Invalid argument 
Some invalid argument: dismounting 1 non·mounted device, mentioning an unknown 
signal in signal. reading or writing a file for which seek has 1enerated a negative pointer. 
Also set by math functions, sec inuo(3). 
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23 ENFlLE File table overflow 
The system's table of open files is full, and temporarily no more opens can be accepted 

l4 EMFILE Too many open files 
Customary configuration limit is 20 per process. 

25 ENOITY Not a typewriter 
The file mentioned in .ury or gtl}' is not a terminal or one of the other devices to which 
these calls apply. 

26 ETXTBSY Text file busy 
An attempt to execute a pure-procedure program which is currently open for writing 
for reading!). Also an attempt to open for writing a pure-procedure program that is 
being executed. 

21 EFB!G File too large 
T'he size of a file exceeded the maximum (about 109 bytes). 

28 ENOSPC No space left on device 
During a write to an ordinary file, there is no free space left on the device. 

29 ESPIPE megal seek 
An /seek was issued to a pipe. This error should also be issued for other non-seekablc 
devices. 

30 EROFS Read·only file system 
An attempt to modify a file or directory was made on a device mounted read-only. 

31 EMUNK Too many links 
An attempt to make more than 32767 links to a file. 

32 EPIPE Broken pipe 
A write on a pipe for which there is no process to read the data. This condition nor
mally generates a signal; the error is returned if the signal is ignored. 

3.3 EDOM Math argument 
The argument of a function in the math package (JM) is out of the domain of the 
function. 

34 ERANGE Result too large 
The value of a function in the math package (JM) is unrepresentable within machine 
precision. 

SU: ALSO 

ASSEMBLER (PDP-U} 
111 /usr/hu:huie/srs.s ftle ... 

The PDPJ l assembly language interface is given for each system call. The assembler symbols 
are defined in '/usr/includc/sys.s'. 

Return values appear in registers r<> and rl; it is unwise to count on these registers being 
preserved when no value is expected. An erroneous call is always indicated by turning on the 
c-bit the condition codes. The error number is returned in rO. The presence of an error is 
most tested by the instructions bes and bee ('branch on error set Cor c:tear)'). These a.re 
~ynonyms for the bes and bet: instructions. 

the Interdata 8/32, the system call arguments correspond well to the arguments of the C 
sequence is: 

%2,ermo 
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%0.Acallno 
SVC 0.arg.s 

Thus register 2 points to a word into which the error number wm be stored as needed; it is 
cleared if no error occurs. Register 0 contains the system call number~ the nomenclature is 
identical to that on the PDPl l. The argument of the .SW' is the address of the ar1uments, laid 
out in storage as in the C calling sequence. The return value is in register 2 (possibly 3 also, as 
in pipe) and is -1 in case of error. The overflow bit in the program status word is also set 
when errors occur. 

the V AX-11 a system call follows exactly the same conventions as a C procedure. Namely, 
register appoints to a long word containing the number of arguments, and the arguments fol
low in successive long words. Values are returned in registers rO and rl An error is indicated 
by setting the C <carry) bit in the processor status word; the error number is placed in rO. 

The message "Mount device busy" is reported when a terminal is inaccessible because the 
"exdusive use" bit is set; this is confusing. 

4th Berkeley Distribution 4/1181 
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NAME 
access - determine accessibility of file 

SYNOPSIS 
access <name, mode) 
duu •name; 

DESCRIPTION 
Acuss checks the given file name for accessibility according to mode, which is 4 (read). 2 
(write) or 1 (execute) or a combination thereof. Specifying mode 0 tests whether the direc
tories leading to the file can be searched and the file exists. 

An appropriate error indication is returned if name cannot be found or if any of the desired 
access modes would not be granted. On disallowed accesses -1 is returned and the error code 
is in errno. 0 is returned from successful tests. · 

The user and group IDs with respect to which permission is checked are the real UID and G ID 
of the process. so this call is useful to set-UID programs. 

Notice that it is only access bits that are checked. A directory may be announced as writable b:
access. but an attempt to open it for writing will fail (although files may be created there); a file 
may look executable, but exec will fail unless it is in proper format. 

SEE ALSO 
stat (2) 

ASSEMBLER <PDP-11) 
(access - 33.) 
sys attess; name; mode 
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acct - turn accounting on or off 

SY~OPSIS 

1cct (file) 
•file; 

DESCRIPTIO""l 

ACCT (2) 

system is prepared to write a record in an accounting file for each process as it terminates. 
call, with a null-terminated string naming an existing file as argument. tums on account· 

ing; records for each terminating process are appended to file. An argument of 0 causes 
accounting to be turned off. · 

The accounting file formal is given in accd5). 

SEE Al.SO 
acct ( 5 ) . sa ( 8) 

OIAG'.'iOSHCS 
error - 1 is returned. The file must exist and the call may be exercised only by the super

user. It is erroneous to try to turn on accounting when it is already on. 

BCGS 
J\io accounting is produced for programs running when a crash occurs. In particular nonter· 
minating programs are never accounted for. 

ASSE:\iBU:R iPDP-JH 
<acct ... 51 ) 
s~ s 1cct; file 

7th Edition 
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NAME 
alarm - schedule signal after specified time 

SYNOPSIS 
alarm (seconds) 
unsianed seconds; 

DESCRIPTION 

ALARM ( 2 I 

Alarm causes signal SIGALRM, see signa/(2), to .,e sent to the invoking process in a number 
of seconds given by the araument. Unless caught or ignored. the sianal terminates the process. 

Alarm requests are not stacked: successive calls reset the alarm clock. If the argument is 0. any 
alarm request is canceled. Because the clock has a I-second resolution. the sianal may occur up 
to one second early: because of scheduling delays. resumption of execution of when the signal 
is caught may be delayed an arbitrary amount. The longest specifiable delay time is 2147483647 
seconds. 
The return value is the amount of time previously remaining in the alarm clock. 

SEE ALSO 
pause(2). signal(2). sigsys(2). sipet(3), sleep(J) 

ASSEMBLER <PDP-10 
(alarm - 27.) 
(seconds in rO> 
sys alarm 
(previous amount in r0) 

7th Edition 
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~AME 

brk. sbrk, break - change core allocation 

S\'~OPSIS 

char •brk (addr) 

char •sbrk Cincr) 

OESCRIPTIO~ 

Brk sets the system ·s idea of the lowest location not used by the program (called the break) to 
addr <rounded up to the next multiple of 64 bytes on the PDPll. 256 bytes on the Interdata 
8132. and 1024 bytes on a V AX-11). locations not less than addr and below the stack pointer 
are not in the address space and will thus cause a memory violation if accessed. 

In the alternate function sbrk, Iner more bytes are added to the program's data space and a 
pointer to the start of the new area is returned. 

When a program begins execution via exec the break is set at the highest location defined by 
the program and data storage areas. Ordinarily. therefore. only programs with growing data 
areas need to use break. 

The ~·limit(2) system call may be used to determine the maximum permissible size of the daro 
region: it will not be possible to set the break beyond .. etext + vlimit(LIM_DAT A. - I) ... 
tSee e11d'3) for the definition of erext.) 

SEE ALSO 
exec(2). vlimit(2). mallocO>. end<J) 

DIAG'iOSTICS 

Bl GS 

Zero is returned if the brk could be set; - I if the proaram requests more memory than the sys
tem limit or if too many segmentation registers would be required to implement the break. 
Sbrk returns - I if the break could not be set. 

Setting the break in the range 0177701 to 0177777 (on the POPI 1) is the same as setting it to 
zero. 

ASSD1BLER (POP-111 
(break - 17.) 
sys break; addr 

Break performs the function of brk. The name of the routine differs from that in C for histori
cal reasons. 

4th Berkeley Distribution 2-"8 
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NAME 
chdir - change current working directory 

SY~OPSIS 

chdlr(dlrname) 
char •dlrname; 

DESCIUPTIO~ 

CHOIR I 2 J 

Dlrname is the address of the pathname of a directory, terminated by a null byte. Chd1r causes 
this directory to become the current working directory, the starting point for path names not 
beginning with'/'. 

SEE ALSO 
cd(l) 

DiAG'.\tOSTICS 
Zero is returned if the directory is changed; -1 is returned if the given name is not that of a 
directory or is not searchable. 

ASSE:\1BlER 
khdir '"" 12.) 
sys chdir; dirname 

2-9 
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NAME 
chmod - change mode of file 

SYNOPSIS 
dunocH name, mode) 
!!bu •name; 

D£SCIUPTION 
The whose name is aiven as the null-terminated string pointed to by name has its mode 
changed to mode. Modes are constructed by oring together some combination of the following: 

04000 set user ID on execution 
02000 set sroup ID on ex.uuticm 
01000 save text image after necumm 
00400 read by owner 
00200 write by owner 
00100 execute (search on directory) by owner 
00070 read, write, execute (search) by sroup 
00007 read, write, execute (search) by others 

If an executable file is set up for sharina (this is the default) then mode 1000 prevents the sys
tem from abandoning the swap.space image of the program~text portion of the file when its last 
user terminates. Ability to set this bit is restricted to the super-user since swap space is con
sumed by the images. See sticky(8). 

Only the owner of a file for the super-user) may change the mode. Only the super-user can set 
the 1000 mode. 

some sy!!tems, writing or chrns;in1 the owner of a file turns off the set-UKr-id bit. This 
makes the system somewhat more secure by protecting set-user-id files from remaining set· 
user-id if they are modified, at the expense of a degree of compatibility. 

SEE ALSO 
chmod(l) 

DIAGNOSTIC 
arn is returned if the mode is changed; -1 is returned if name cannot be found or if the 
current us.er is neither the owner of the file nor the super-us.er. 

ASSEMlH .. ER {PDP-lU 
khmod .... 15.) 
sys dur1od; name; mode 

4th Berkeley Distribution 2-10 



CHOWN ( 2) UNIX Programmer's Manual 

NAME 
chown - change owner and group of a file 

SYNOPSIS 
c:bown(name. owner, group) 
char •name; 

DESCRIPTION 

CHOWN I 2 l 

The file whose name is given by the null-terminated string pointed to by name has its oM:ner and 
group changed as specified. Only the super-user may execute this call, because if users were 

· able to give files away, they could defeat the (nonexistent) file-space accounting procedures 

On some systems. cho111:n° clears the set-user-id bit on the file to prevent accidental creation of 
set-user-id programs owned by the super-user. 

SEE ALSO 
chownO). pa.sswd(5) 

DIAGNOSTICS 
Zero is returned if the owner is changed; - l is returned on illegal owner changes. 

ASSEMBLER <PDP-JU 
khown'"" HU 
sys chown; name; owner; group 
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close - close a file 

SY~OPSIS 

dose(fildes) 

DESCRIPTION 

UNIX Programmer's Manual CLOSE ( 2 l 

Given a file descriptor such as returned from an open, crt'at. dup or pipe(2) call. close closes the 
file. A close of all files is automatic on ex11, but since there is a limit on the number 

of open files per process, close is necessary for programs which deal with many files. 

Files are closed upon termination of a process. and certain high-numbered file descriptors are 
closed by txtd21. and it is p0ssible to arrange for others to be closed (see FIOCLEX in 

) . 

SH ALSO 
crea1 , open(2). pipe(2), exed2), ioctH2) 

DIAG'.'OSTICS 
Zero is returned if a file is closed; - l is returned for an unknown file descriptor. 

ASSE'.WBLER <PDP-Bl 
(close - 6.) 

BLGS 

<file descriptor in r0) 
sys close 

A file cannot be dosed while there are pages which have been vrNd bu! not referenced. 

4th Berkeley Distribution 
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NAME 
creat - create a new file 

SY~OPSIS 
creat<name, mode) 
char •name; 

DESCRIPTION 
Crear creates a new file or prepares to rewrite an existing file called name, given as the address 
of a null-terminated string. If the file did not exist, it is given mode mode, as modified by the 
process's mode mask (see umask(l)). Also see chmod(2) for the construction of the mode 

argument. 

If the file did exist. its mode and owner remain unchanged but it is truncated to 0 length 

The file is also opened for writing. and its file descriptor is returned. 

The mode given is arbitrary; it need not allow writing. This feature is used by programs which 
deal with temporary files of fixed names. The creation is done with a mode that forbids writing 
Then if a second instance of the program attempts a creat. an error is returned and the program 
knows that the name is unusable for the moment. 

SEE ALSO 
write(2). close{2}, chmod(2). umask (2) 

DIAG~OSTICS 

The value - l is returned if: a needed directory is not searchable; the file does not exist and the 
directory in which it is to be created is not writable; the file does exist and is unwritable; the file 
is a directory; there are already too many files open. 

ASS[;\tBLER <PDP-11) 
Cereal - 8.) 

Bl'GS 

sys creat; name: mode 
(file descriptor in rO) 

A file cannot be truncated while any process has pages set up by a vrtad on that file v. hich have 
not been referenced. 

2-13 
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~A~tE 

dup. dup2 - duplicate an open file descriptor 

S\'"liOPSIS 
dup(fildes) 
Int tildes: 

dup2 (ft Ides, ftldes::n 
int ftldes, fildes2; 

DESCRIPTIO!'li 

DUP( 2 l 

Given a file descriptor returned from an o~n. pipe, or crlllt call. dup allocates another file 
descriptor synonymous \\tith ihe original. The new file descriptor is returned. 

In the second form of the call. fl/des is a file descriptor referring to an open file. and fildes2 is a 
non-negative integer less than the maximum value allowed for file descriptors (approximately 
19 >. Dupl causes fildrs2 to ref er to the same file as fl/des. If fl/des] already ref erred to an open 
file. i1 is closed first. 

SEE ALSO 
creat(2). open(2). close(2). pipe(2) 

DIAG'iOSTICS 
The value -1 is returned if: the given file descriptor is invalid; there are already too many 
open files. 

ASSE'.\tBLER tPDP-11 l 
<dup - 41.> 

BLGS 

(file descriptor in rOl 
(new file descriptor in rl> 
sys dup 
(file descriptor in rOI 

The dup! entry is implemented by adding 0100 to fl/des. 

Oup2 fails if fildes2 was ~·read from and some of the pages have not been referenced. 

7th Edition 
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NAME 
exec!, exec:v, execle, execve, execlp, execvp, exec, exece, environ - execute a file 

SYNOPSIS 
nedfo1me. argO, argl, ... , ar10, 0) 
duu •name, •ar10, ••I'll, ...• •&r1n: 

necv Coame. u1v) 
cbu •n1une. •aravU; 
neclefo11ne. ar10, ugl, ... , 1110. 0, eoTp) 
cbu •name, •ugO, •argl, •.•• •aqo, •eovplJ; 

execn<oame, ar1v, cmvp) 
ebu •01une, •argvlJ, •eovpll; 

extern cbar uenviron; 

DESCRIPTION 
Exec in an its forms overlays the calling process with the named file, then transfers to the entry 
point of the core image of the file. There can be no return from a successful exec; the calling 
core image is lost. 

Files remain open across extt unless explicit arrangement has been made; see iocr/(2). 
Ignored/held signals remain ignored/held across these calls, but signals that are caught (see sig
nal(2)) are reset to their default values. 

Each user has a real user JD and group ID and an effectiW? user ID and group ID. The real ID 
identifies the person using the system; the effective ID determines his access privileges. Exec 
chimges the effective user and group ID to the owner of the executed lite if the file has the 
'set-user-ID' or 'set-group-ID' modes. The real user ID is not affected. 

The name argument is a pointer to the name or the file to be executed. The pointers arg[ OJ. 
arg[ J] ... address null-terminated strings. Conventionally arg{ 0) is the name of the file. 

From C, two interfaces are available. exec/ is useful when a known file with known arguments 
is being called; the arguments to exec! are the character strings constituting the file and the 
arguments; the first argument is conventionally the same as the file name (or its last com· 
ponent). A 0 argument must end the argument list. 

The atcv venion is useful when the number of arguments is unknown in advance; the argu
ments to execv are the name of the file to be executed and a vector of strings containing the 
1rguments. The last argument string must be followed by a 0 pointer. 

When a C program is executed, it is called as follows: 

main argv, envp) 
int argc~ 
char ua.rgv .... envp; 

where arflc is the argument count and argv is an array of character pointers to the arguments 
themselves. As indicated, argc is conventionally at least one and the first member of the array 
point$ to 1 string containing the name of the file . 

.Arp i' directly usable in another aecv because argv(argd is 0. 

is 1 pointer to an 1rray of strings that constitute the environment of the process. Each 
"'"'''~';ii'"' of a name, an •• -··. and a null-terminated value. The array of pointers is ter-

1 null pointer. The shell sh(t) passes an environment entry for each global shell 
variable when the program is called. See environ(5) for some conventionally used 
munes. The C run-time starH>tf routine places a copy of envp in the global cell environ. which 
is e:ucv and execlto pus the environment to any subprograms executed by the current 

2-15 
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program. The exec routines use lower-level routines as follows to pass an environment expli
citly: 

exec\le(file, argv, environ); 
exec le <file, argO, arg 1, ... , argn, 0, environ); 

Execlp and u~cvp are called with tbe same arguments u txttl and execv. but duplicate the 
1etions in searching an executable file in a list of directories. The directory list is 

otHained from the environment 

aid execution of command files of various programs, i( the first two characters of the exe· 
t'.tHable file are '#!' then execattempts to read a p3thname from the executable file and use that 
1m:igram as the command command interpreter. For example, the following command file 
sequence would be used to begin a csh script: 

#! /bin/csh 
# shell script computes !he checksum on /dev/foobar 
# 

parameter may be passed the interpreter, specified after the name of the interpreter; its 
llnd the length the name of the interpreter combined must not exceed 32 characters. 

space for tab) following the '#!' is mandatory, and the pathname must be explicit <no 
are searched). 

/bin/sh shell, invoked if command file found by e.xeclp or e.xecvp 

SEE ALSO 
(2), environ(S), cshO) 

DIAGNOSTICS 

IUGS 

U the file cannot be found, if it is not executable, if it does not start with a valid magic number 
(see a.our(S)), if maximum memory is exceeded, or if the arguments require too much space. 
a return cons1itu1es the diagnostic; the reu.im value is -1. Even for the super-user. at least 
one the uectm~·permission bits must be set for a file to be executed. 

Xf tXIPCYfi is called to execute a file that turns out to be a shell command file, and if it is impossi· 
bie 10 uecute the shell, the v:alues of argv{Q) and orgvf- J]wiU be modified before return. 

ASSEMIUIR CPDP·U> 
.... lU 

sys ~xec; tuune; iiliJ'I" 

(exece ... 59.) 
l)'S ex~; name; argv; errwp 

Plain ~xec is obsoleted by u:ect, but remains for historical reasons. 

When the called file starts execution on the PDPH, the stack pointer points to a word contain· 
ing the number of ar1uments. Just above this number is a list of pointers to the argument 
strinp, followed by a null pointer, followed by the pointers to the environment strings and then 
another null pointer. The strings themselves follow; a 0 word is left at the very top of memory. 

sp-- mugs 
uaO 

argn 
0 
envO 

4th Berkeley Distribution 4/1/81 
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envm 
0 

araO: <araO\O> 

eovO: <env0\0> 
0 

UNJX Programmer's Manual EXEC ( 2 > 

On the Interdata 8/32, the stack beains at a conventional place (currently OxDOOOO) and grows 
upwards. After uec. the layout of data on the stack is as follows. 

int 0 
araO: byte 

ar1pO: int argO 

int 0 
envpO: int envO 

int 0 
%2- space 40 

int nargs 
int argpO 
int envpO 

%3-

This arrangement happens to conform well to C calling conventions. 

On a V AX-11. the stack begins at Ox7ffff'OOO and 1rows towards lower numbered addresses. 
After exec. the layout of data on the stack is as follows. 

ap-
fp-
sp - .tong nargs 

.long argO 

.long argn 

.long 0 

.long envO 

.Iona envn 

.long O 
argO: .byte •araO\O• 

envn: .byte •envn\o• 
.long 0 

4th Berkeley Distribution 4/1/81 2-17 
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"llAME 
exit - terminate process 

SY~OPSIS 

tilt (status) 
int status; 

_nil (status) 
int status; 

DESCRIPTIO'.'I 

UNIX Programmer's Manual EX.IT ( 2) 

£.xlf is the normal means of terminating a process. Exit closes all the process~s files and notifies 
the parent process if it is executing ~ ~·art. Th~ low-order 8 bi~ of status are available to the 
parent process. 

This call can never return. 

The C function t:u1 may cause cleanup actions before the final 'sys exif. The function _tx11 cir

cumvents all cleanup, and should be used to terminate a child process after a /Ol'k(2) or 
'fork(2) to avoid flushing buffered output twice. 

SEE ALSO 
fork(2). vfork<2). wait(2) 

ASSDtBLER <PDP-Ill 
(exit • 1.) 

(status in r<» 
sys nit 
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~AME 

fork - spawn new process 

SY~OPSIS 

forkO 

DESCRIPTION 
Fork and v/ork(2) are the only ways new processes are created. With fork , the new process's 
core image is a copy of that of the caller of fork. The only distinction is the fact that the value 
returned in the old (parent) process contains the process ID of the new (child) process. while 
the value returned in the child is 0. Process ID's range from l to 30.000. This process ID is 
used by ~·011(2). 

Files open before the fork are shared, and have a common read-write pointer. in particular. 
this is the way that standard input and output files are passed and also how pipes are set up. 

Vfork is the most efficient way of creating a new process when the fork is to be followed shortly 
by an exec. but is not suitable when the fork is not to be followed by an exec. 

SEE ALSO 
wait(2). exed2), vfork(2) 

DIAG"'iOSTICS 
Returns -1 and fails to create a process if: there is inadequate swap space. the user is not 
super-user and has too many processes. or the system ·s process table is full. Only the super
user can take the last process-table slot. 

ASSE'1BlER (PDP-Ul 
(fork ... 2.) 
sys fork 
(new process return) 
(old process return, new process ID in rO) 

The return locations in the old and new process differ by one word. The C-bit is set in the old 
process if a new process could not be created. 

2-19 
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getpid - get process identifica1ion 

SY'iOPSJS 
getphlO 

DESCRIPTION 

GETPID ( 2) 

Gerpld returns the process ID of the current process. Most often it is used to senerate 
uniquely-named temporary files. 

SH ALSO 
mktemp0) 

ASSEMBLER (PDP-Hl 
(getpid - 20.) 
~ys 1etpld . 
(pid in r0} 
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NAME 
getuid. getgid. geteuid, getegid - get user and group identity 

SYNOPSIS 
getuidO 

1eteuldO 

getgidO 

1ereogidO 

DESCRIPTION 

GETUID ( 2 l 

Gm11d returns the real user ID of the current process. gere11id the effective user ID. The real 
user ID identifies the person who is logged in. in contradistinction to the effective user JD. 
which determines his access permission at the moment. It is thus useful to programs which 
operate using the 'set user ID' mode, to find out who invoked them. 

Gergid returns the real group ID, gereg1d the effective group ID. 

SEE ALSO 
setuid (2) 

ASSEMBLER <PDP-1 U 
(geiuid - 24.) 
sys getuid 
Creal user ID in rO, effective user ID in rl) 

(getgid - 4 7.) 
sys getgid 
<real group ID in rO, effective group ID in r1) 

7th Edition 
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ioctl, stty, gtty - control device 

SY"llOPSIS 
#indude <sgUy.h > 
ioctl (fildes, rf>Q1.1est, argp) 
!li~rnct ~gUyb •argp; 

DESCRIPTIO'.'>i 

ous 
functions on character speda.I files (devices). The writeups of vari-

4 discuss how ioctl applies to them. 

certain status setting and status inquiries about terminal dl!vices, the functions st~v and guy 
are equivalent to 

ioctl TiOCSETP, ugp) 
ioct!Uildes, TIOCGETP, rugp) 

The two standara calls. however. apply to any open 

iocUUUdes, FIOCU:X, N 
iottHfl!des, FJONCLEX, NULU; 

The first causes the fiie to be dosed automatically during a successful exec operation; the 
second reverses the the 

The call is peculiar to the Berkeiey implementation, and also applies to any open file: 

l(il('tHfildi's, FIO~READ, &count) 

in the longword counr the number of characters available for reading from fildes. 

sn~ ALSO 
sny(l ). Hy . exed2) 

DIAG"IOSncs 

Bl' GS 

Zero is reiumed if call was successful; -1 if the file descriptor does not ref er to the kind of 
which it was intended. or if m.juest attempts to modify the state of a terminal when fildes 

is not writeable. 

loe:fl calls anempt to modify the state of a process control terminal while a process is not 
in the process group of the conirol terminal will cause a SIGTIOU signal to be sent to the pro

pwcess group. Such 1octls are allowed, however. if SIGTIOU is being held, ignored. if 
1he process is an orphan which has been inherited by init, or is the child in an incomplete vfork 

;obsil)l 

speaking, since ioctl may be extended in different ways to devices with different proper· 
<ugp should have an open-ended declaration like 

union l stn.1ct sgUyb ... ; ... } •argp; 

important thing is that the size is fixed by 'struct sgttyb'. 

ASSE\HH.ER <PDP-U) 
.... 54.) 

sys ioctl; fildes; r~uest; argp 

4th Berkeley Distribution 
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(stty .... JU 
(file descriptor in rO) 

stty: argp 

(gtty .. 32.) 
(file descriptor in rO) 
sys atty: argp 

4th Berkeley Distribution 
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NAME 
kill - send signal to a process 

SYNOPSIS 
klll(pld, sia) 

DESClllPTION 
Kill sends the signal sig to the process specified by the process number pid. See si.gsy.s(2) for a 
list of signals. 

The sending and receiving processes must have the same effective user ID, otherwise this call 
is restricted to the super-user. (A sin&le exception is the sianal SIGCONT which may be sent 
as described in killpg{2), althou1h it is usually sent usins ki//pgrather than ki1". 

If the process number is 0, the signal is sent to all other processes in the sender's process 
aroup; see rry(4) and also ki//pg(2). 

If the process number is - I. and the user is the super-user, the signal is broadcast universally 
except to processes 0, I, 2, the scheduler initialization, and pageout processes, and the process 
sending the signal. 

Processes may send signals to themselves. 

SEE ALSO 
sigsys(2), signaH2), kill0), killpg(2), init(8) 

DIAGNOSTICS 
2'.ero is returned if the process is killed; -1 is returned if the process does not have the same 
effective user ID and the user is not super-user. or if the process does not exist. 

ASSEMBLER <PDP-11) 
(kill - 37.) 
(process number in rO) 

S)'S kill; Sil 

4th Berkeley Distribution S/11/81 
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NAME 
killpg - send signal to a process or a process group 

SYNOPSIS 
killpe (pgrp, slg) 

cc ... -ljobs 

DESCRIPTION 
Kil/pg sends the signal sig to the specified process group. See sigsys(2) for a list of signals: see 
jobs(3) for an explanation of process groups. 

The sending process and members of the process group must have the same effective user ID. 
otherwise this call is restricted to the super-user. As a single special case the continue signal 
SIGCONT may be. sent to any process which is a descendant of the current process. This 
allows a command interpreter such as csh( 1) to restart set-user-id processes stopped from the 
keyboard with a stop signal. 

The calls 

killpg (0, sig) 

and 
kill(O, sig) 

have identical effects. sending the signal to all members of the invoker's process group (includ
ing the process itself>. It is preferable to use the call involving kill in this case. as it is portable 
to other UNIX systems. 

SEE ALSO 
jobs(J). kill(2). sigsys(2). signal(2). csh(l). kill( I) 

DIAG'.'liOSTICS 

BUGS 

Zero is returned if the processes are sent the signals; - I is returned if any process in the pro· 
cess group cannot be sent the signal. or if there are no members in the pr.ocess group. 

The job control facilities are not available in standard version 7 UNIX. These facilities are still 
under development and may change in future releases of the system as better inter-process 
communication facilities and support for virtual terminals become available. The options and 
specifications of this system call and even the call itself are thus subject to change. 
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NAME 
link - link to a file 

S\''.'!OPSIS 
lhdtfoamd, name2) 
char •nam«'.'l, •name2; 

DESCRiPTIOS 

UNIX Programmer's Manual LINK (2) 

A link to name! is created; the link has the name name]. Either name may be an arbitrary path 
name. 

SEE ALSO 
l L unlinld2) 

DIAG""lOST!CS 
Zero is returned when a link is made; - l is returned when name/ cannot be found; when 
name2 already exists; when the directory of namel cannot be written; when an attempt is made 
!o link to a directory by a user other 1han the super-user; when an attempt is made to link to a 
file on another file system; when a file has too many links. 

some systems the super-user may link to non-ordinary files. 

ASSEMBLER <PDP-H} 
Oink - 9.l 
sys link; namel; name:? 

41h Berkeley Distribution 
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NAME 
ls.eek, tell - move read/write pointer 

SYNOPSIS 
loog I seek Cfihles, offset, whence) 
Ions off set; 

101:11 teU UUdes) 

DESCIUPTION 

LSEEK ( 2) 

file descriptor refers to a file open for reading or writing. The read (resp. write) pointer for 
the file is set as follows: 

If whence is 0, the pointer is set to offset bytes. 

If whence is 1, the pointer is set to its current location plus offiet. 

If whence is 2, the pointer is set tc• [he size the file plus offset. 

returned value is the resulting pointer location. 

'The obsolete function tell(fildes) is identical to lseek(fildes, OL, J). 

Seeking far beyond the end of a file, then writing, creates a gap or 'hole', which occupies no 
physical space and reads as zeros. 

SEE ALSO 
open , creat(2), fseek(3) 

DIAGNOSTICS 

BUGS 

- l is returned for an undefined file descriptor, seek on a pipe, or seek to a position before the 
beginning of file. 

lseek is a no-op on character special files. 

ASSEMBLER (PDP-11) 
(!seek ... 19J 
(file descriptor in nl) 
sys !seek; offsetl; offset2; whence 

Q!fsetl and offier2 are the high and low words of offser, rO and rl contain the point.er upon 
return. 
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NA.\fE 
mknod - make a directory or a special file 

SYNOPSIS 
mknod(name, mode, addr) 
char •name; 

DESCRIPTION 

MKNOD(2) 

Mknod creates a new file whose name is the null-terminated string pointed to by name. The 
mode of the new file (including directory and special file bits) is initialized from mode. (The 
protection part of the mode is modified by the process's mode mask; see umask(2)). The first 
block pointer of the i-node is initialized from addr. For ordinary files and directories addr is 
normally zero. In the case of a special file, addr specifies which special file. 

Mknod may be invoked only by the super-user. 

SEE ALSO 
mkdirO), mknod(l), filsys(S) 

DIAG:'llOSTICS 
Zero is returned if the file has been made; -1 if the file already exists or if the user is not the 
super-user. 

ASSEMBLER (PDP-11) 
(mknod - 14.) 
sys mknod; name; mode; addr 

7th Edition 
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NAME 
mount, umount - mount or remove file system 

SY~OPSIS 

mount(special. name, rwftag) 
char •special, •name; 

umount (special> 
ch'ar •special; 

DESCRIPTIO!'l 
Mount announces to the system that a removable file system has been mounted on the block
structured special file S{J(lc1al; from now on. references to file name will ref er to the root file on 
the newly mounted file system. S{J(lcial and name are pointers to null-terminated strings con
taining the appropriate path names. 

; 

Name must exist already. Name must be a directory (unless the root of the mounted file system 
is not a directory). Its old contents are inaccessible while the file system is mounted. 

The rKfiaR argument determines whether the file system can be written on; if it is 0 writing is 
allowed. if non-zero no writing is done. Physically write-protected and magnetic tape file sys
tems must be mounted read-only or errors will occur when access times are updated. whether 
or not any explicit write is attempted. 

Umoum announces to the system that the s{J(lcial file is no longer to contain a removable file 
system. The associated file reverts to its ordinary interpretation. 

SEE ALSO 
mount(8) 

DIAG'iOSTICS 

Bl' GS 

.Woum returns 0 if the action occurred; - I if SIJ(lcial is inaccessible or not an appropriate file: 1i 
name does not exist; if s{J(lc1al is already mounted; if trame is in use; or if there are already too 
many file systems mounted. 

Umoum returns 0 if the action occurred; -1 if if the special file is inaccessible or does not have 
a mounted file system. or if there are active files in the mounted file system. 

If a file containing holes (unallocated blocks) is read, even on a file system mounted read-only. 
the system will attempt to fill in the holes by writing on the device. 

ASSE~IBLER <PDP-11> 
(mount • 21.) 
sys mount: special: name; rwftac 

(umount - 22J 
sys umount; special 
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mpx -: create and manipulate multiplexed files 

SY~OPS!S 

mp:idn:lme, access) 
char *'i'Uut1e; 

join xd) 

chan(xd) 

extract xd) 

aHarh (i, ::uU 

dehu::h xd) 

ci:mnttt ed. end) 

npgrp(i, xd, pgrp) 

di.ill ui, signaO 

#iru:hidt < sys/mx.h > 
mpxe1U ved · 
hu "'"~; 

( 2 ) 

kmd, ved is the system call shared by the library rou!ines described below. 
selects a i:ommand using values defined in < syslmx.h>. V~c is the address of a structure con· 
taining the arguments for the command. 

mp'l iu:cess) 

creates ;md opens the file name with access permission access <see crem(2)) and returns a 
file descriptor available for reading and writing. A -1 is returned if the file cannot be created. 
if name already exists. or if the tile table or other operating system data smH.:tl.mes are f uil. The 

is required for use with other routines. 

if name is 0, a file descriptor is returned as described but no entry is crealed in the file system. 

created an mpx file may be opened (see OIJE'n(2)) by any process. This provides a form 
.. rr.u"'"""" communication whereby a process B can 'call' process A by opening an mpx file 

created by A, B. the file is ordinary with one exception: the connttt primitive could be 
to it. Otherwise the functions described below are used only in process A and descen· 

darns that inherit the open mpx file, 

When a process opens an mpx file, the owner of the file receives a control message when the 
file is next read. The method for 'answering' this kind of call involves using am:u:h and detach 
!IS described in more detail below. 

B has opened A's mpx file it is said to have a channel to A. A channel is a pair of data 
streams: in ·this case. one from B 10 A and the other from A to B. Several processes may open 
the same mpx file yielding multiple channels within the one mpx file. By aa:essing the 
appropriate channel. A can communicate with B and any others. When A reads (see r£-ad(2)) 
from the mpx file data wriuen lo A by the other processes appears in A's buff er using a record 
format described in mpxio(S). When A writes (see write(2)) on its mpx file the data must be 
formatted in a similar way. 

The following commands are used to manipulate mpx files and channels. 

join - adds a new channel on an mpx file to an open file F. 110 on the new channel is 
110 on F. 
chan - creates a new channel. 
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4th 

extroc1- file descriptor maintenance. 
connect- similar to join except that the open file Fis cormected to an existing channel 
attach and detach- used with call protocol. 
npgrp- manipulates process group numbers so that a channel can act as a control ter
minal (see uy(4)). 
ck.ill- send signal (see s1gnal(2)) to process group through channel. 

A maximum or l S channels may be connected to an mpx file. They are r.umbered 0 through 
14. may be used to make one mpx file appear as a channel on another mpx file. A hierar· 
chy or tree of mpii: files may be set up in this way. In this case one of the mpx files mus! be 
the root of a tree where the other mpx files are interior nodes. The maximum depth of such a 
tree is 4. 

An index is a l 6-bit value that denotes a location in an mpx tree 01her than the rnoi: 1he path 
through mpx 'nodes' from the root to the location is expressed as a sequence of 4-bit nibbles. 
The branch taken at the root is represented by low-order 4-bits of an index. Each succeed
ing branch is specified by the nex1 higher-order nibble. if the lenglh of a path to be expressed 
is less than 4, then the illegal channel number, 15, must be used to terminate the sequence. 

is not strktly necessary for the simple case of a tree consisting of only a root node its 
channels can be expressed by the numbers 0 through 14. An index 1 and file descriptor xd for 
lhe rno! an mpx tree are required as arguments to most of the commands described below. 

also serve as channel identifiers in the record formats given in mp:nolS). Since - I is 
not a valid index, it can be returned as a error indication by subroutines that normally return 
indices. 

The operating system informs the process managing an mpx file of changes in the sta!Us of 
channels attached to the file by generating messages that are read along with data from the 
channels. The form and contel"l! of these messages is described in mpxio(S). 

join(fd, u.0 establishes a connection (channel) between an mpx file and another object. Fd is 
an open file descriptor for a character device or an mpx file and xd is !he file descriptor of an 
mpx Jom reiurns !he index for the new channel if the operation succeeds and - l if it 
does not. 

Following join, fd may still be used in any system call that would have been meaningful before 
the join operation. Thus a process can read and write directly 10 fd as well as access it via xd. If 
the number of channels required for a tree or mpx files exceeds the number of open files per
miued a process by the operating system. some of the file descriptors can be released using ihe 
standard close(2) call. Following a close on an active file descriptor for a channel or internal 
mpx thal object may still be accessed through the root of the tree. 

allocates a channel and connects one end of it to the mpx file represented by file 
xd. Chan returns the index of the new channel or a - l indica1.ing failure. The 

tx1rac1 primitive can be used to get a non-multiplexed file descriptor for the free end of a chan· 
nel created r:lu:m. 

Both chan and operate on the mpx file specified by xd. File descriptors for interior nodes 
an mpx tree must be preserved or reconstructed with extract for use with join or chan. For 

ahe remaining commands described here, xd denotes the file descriptor for the root of an mpx 
tree. 

returns a file descriptor for the object with index 1 on the mpx tree with root tile 
"'"'"""''"~ xd. A -1 is returned by extract if a file descriptor is no! available or if the arguments 

do not refer to an existing channel and nipx file. 

n, ,un 
detach U, ltd). If a process A has created an mpx file represented by file descriptor :rd. !hen a 
process B can open (see opt'n(2)) the mpx file. The purpose is to establish a channel between 
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A and B through the mpx file. Auach and IN1ach a.re used by A to respond to such opens. 

An open request by B fails immediately if a new channel cannot be allocated on the mpx file, if 
the mpx file does not exist. or if it does exist but there is no process (A) with a multiplexed file 

for the mpx file (i.e. xd as returned by mpx(2)). Otherwise a channel with index 
number i is allocated. The next time A reads on file descriptor xd, the WATCH comrol mes
sage (see mpxio(5)) will be delivered on channel i. A responds to this message with attach or 
detach. former causes the open to complete and return a file descriptor to B. The latter 

channel 1 and causes the open to fail. 

mpx may be placed in 'listener' mode. This is done by writing ioctl(xd, MXLSTN. 0) 
where xd is an mpx file descriptor and MXLSTN is defined in lusrlincludelsguy. h. The semantics 

listener mode a.re that all file names discover.eel by open\2) lo have the 
system. 1)) are trealed as opens on the mpx file. The operating system 
sends the listener process an OPEN message (see mpxio(S)) which includes the file name 
opened. Auach and detach then apply as described above. 

has two other uses: it doses and releases the resources of any active channel ii is applied 
u:i. and should be used to respond to a CLOSE message (see mpxio(S)) on a channel so the . 
channel may be reused. 

e<nu1ttt Ud, end). Fd is a character file descriptor and cd is a file descriptor for a channel, 
such as might be obtained via extract( chan(xd). xd) or by open(2) followed by cmach. Connect 

the two streams together. If end is negative, only the output of fd is spliced to the input 
rd. If end is positive. the output of cd is spliced to the input of /d. If tnd is zero, then both 

are made. 

pgrp). If xd is negative npgrp applies to the process executing it, otherwise i and 
xd are as a channel index and mpx file descriptor and npgrp is applied to the process 
on the non-multiplexed end of the channel. If pgrp is zero, the process group number of the 
indic:m.~d process is set to the process number of that process, otherwise the value of pgrp is 
used as the process group number, 

Npgrp returns the new process group number. ff i and xd specify a nonexistent chi)n-
npgrp re11.1rns - I. 

ckill (i, sends the specified signal (see s1gnal(2)) through the channel specified 
and xd, U" the channel is connected to anything other than a process, ckill is a null operation. If 
there is a process at the other end of the channel, the process group will be interrupted (see sig
na/{2). L Cklil normally returns signal. if ch and xd specify a nonexiscent channel, ckil! 
returns - I. 

lusr /inciudt/sys/mx. h 
/usr/indude/sgny.h 

SEE ALSO 

BUGS 
files are an experimental part of the operating system more subject to change and prone to 

bugs than other pans. 

Main!enancc programs, e.g, ichtcldO, diagnose mpx files as an illegal mode. 

Channels may only be connected to objects in the operating system that are accessible through 
the line discipline mechanism. 

Higher performance line disciplines are needed. 
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The maximum tree depth restriction is not really checked. 

A non-destructive disconnect primilive (inverse of connect) is not provided. 

A non-blocking flow control strategy based on messages defined in mpx1o(S) should not be 
attempted by novices; the enabling ioctl command should be protected. 

The join operation could be subsumed by connect. A mechanism is needed for movir:g a channel 
from one location in an mpx tree to another. 

Distribution 
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nice - set program priority 

SYNOPSIS 
nktHncr) 

DESCJUPTJON 

UNIX Programmer's Manual NICE ( 2) 

l'be 11:heduling priority of the process is augmented by incr. Positive priorities set less service 
than normal. Priority 10 is recommended to users who wish to ex«Ute iona·runnin& programs 
without Oak from the administration. 

Negative increments are ignored except on behalf of the super-user. The priority is limited to 
ihe range -20 (most uraent) to 20 Ueast). 

"""'""''" of a process is passed to a child process by /ork(2) .. For a privileged process to 
r!'m&rn to normal priority from an unknown state, nice should be called successively with argu· 
men ts -40 (goes to priority -20 because of truncation), 20 (to get to 0), then 0 (to mairnain 
compatibility with previous versions of this call). 

SEE ALSO 
(l), fork(2), renice(8) 

ASSEMBLER (PDP-U) 
- 34.) 

in rO) 
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NAME 
open - open for reading or writing 

SYSOPSIS 
open(name. mode) 
char •name; 

DESCRIPTION 
Open opens the tile name for reading (if mode is 0), writing (if mode is 1) or for both reading 
and writing (if mode is 2). Name is the address of a string of ASCII characters representing a 
path name. terminated by a null character. 

The file is positioned at the beginning (byte 0). The returned file descriptor must be used for 
subsequent calls for other input-output functions on the file. 

SEE ALSO 
creat(2). read(2). write(2). dup(2), close(2) 

DIAG~OSTICS 

The value -1 is returned if the file does not exist. if one of the necessary directories does not 
exist or is unreadable. if the file is not readable (resp. writable). or if too many files are open. 

ASSEMBLER <PDP-11) 
<open - 5.) 

Bl'GS 

sys open; name; mode 
(file descriptor in rO> 

It should be possible to optionally open files for writing with exclusive use. and to optionally 
call open without the possibility of hanging waiting for carrier on comml.lnication lines. 

4th Berkeley Distribution 
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NAME 
pause - stop until signal 

SY~OPSIS 
pause() 

DESCRIPTION 

UNIX Proarammcr·s Manual PAUSE ( 2 > 

Paul# never returns normally. It is used to &ivc up control while waiting for a sianal from 
ki/1(2) or alarm(2). Upon termination of a signal handler started during a pauu. the pauw call 
will return. 

SEE ALSO 
kill(l), kill(2). alarm(2). sigsys(2). si1nal(2). sigset(J). setjmp(3) 

ASSEMBLER <PDP-11) 
(pause - 29.) 
sys pause 
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NAME 
pipe - create an interprocess channel 

SYNOPSIS 
pi~(tilded 
int lldesl21; 

DESCRIPTION 
The pipe system call creates an IIO mechanism called a pipe. The file descriptors returned can 
be used in r~ad and write operations. When the pipe is written using the descriptor fildes[l] up 
to 4096 bytes of data are buffered before the writing process is suspended. A read using the 
descriptor jildes[O] will pick up the data. 

It is assumed that after the pipe has been set up, two for more) cooperating processes (created 
by subsequent fork calls) will pass data th.rough the pipe with read and write calls. 

The Shell has a syntax to set up a linear array of processes connected by pipes. 

calls on .m empty (no buffered data) with only one end {all write file descriptors 
closed) returns an end-of gfile. 

SEE ALSO 
shO). rud(2), write(2), fork(2) 

DIAGNOSTICS 
function value zero is returned if the pipe was created; ··- 1 if too many files are already 

open. A si3n1l is if a write on a pipe w1th only one end is attempted. 

BUGS 
more than 4096 bytes be necessary in any pipe among a loop of processes. deadlock will 

OCCUI". 

ASSEMBLER (PDP-H) 
(pipe ""' 42.) 
sys pipe 
(read file descriptor in rO) 
(write descriptor in rD 
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'.\JAME 
profil - ei<ecution time profile 

S\l'.'IOPSIS 
profiHbuff, bufsb, offset, scale) 

•buff; 
offse~, scale; 

to an area of core whose length (in bytes) is given by buftiz. After this call, the 
user's program counter (pd is examined each clock tick (60th second); offset is subtracted 
it, and the result multiplied by scale. If the resulting number corresponds to a word inside buff, 
1hal word is incremented. 

The scale is interpreted as an unsigned .. fixed-point fraction· wiih binary point at the left: 
01777770'0 gives a 1-l mapping of pc's to words in buff; 077777(8) maps each pair of instruc
tion words together. 02(8) maps all instrnctions onto the beginning of buff (producing a non
imerrupting core clock). 

Profiling is turned off by giving a scale of 0 or l. It is rendered by giving a buftiz of 
0. Profiling is turned off when an exec is executed, but remains on in child and parent both 
after a fork. Profiling may be turned off if an update in buff would cause a memory 

SEE AtSO 
). prof (1) 

ASSEVUiU:R <PDP-Ul 

Bl GS 

{ profil ... 44.) 
sys profH; buff: bufsiz: offset; scale 

does not work for interpreters: if a signal were given to a process when 
do<:k ticked 1hen profiling interpreters would be possible. 

41h Berkeley Distribution 

cpu-time 
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ptrace - process trace 

SYNOPSIS 
#indude < si1n:d.h > 
ptra~frequest, phi, ~ddr, data) 
int 01ddr; 

DESCRIPTION 

4th 

Ptract provides a means by which a parent process may control the execution of a child process. 
and examine and change its core image. Its primary use is for the implementation of break
point debugging. There are four arguments whose interpretation depends on a reques1 argu· 
ment. Generally, pid is the process ID of the traced process. which must be a child (no more 
distant descendant) of the tracing process. A process being traced behaves normally until it 
encounters some signal whether internally generated like 'illegal instruction· or externally gen
erated like 'interrupt.' See signalO.) for the list. Then the traced process enters a stopped state 
and its parem is notified via v.·air(2). When the child is in the stopped state, its core image can 
be examined and modified using ptroce. If desired, another pirr.u:e request can then cause the 
child either to terminate or to continue, possibly ignoring the signal. 

The value of the request argument determines the precise action of the call: 

0 This request is the only one used by the child process; it declares that the process is to be 
traced by its parent. All the other arguments are ignored. Peculiar results will ensue if the 
parent does not expect to trace the child. 

1.2 The word in the child process's address space at addr is returned. If I and D space are 
separated. request l indicates I space. 2 D space. Addr must be even. The child must be 
stopped. The input data is ignored. 

3 The word of the system's per-process data area corresponding to addr is returned. Addr 
must be even and less than 512. This space contains the registers and other information 
about the process; its layout corresponds to the user structure in the system. 

4.5 The given data is written at the word in the process's address space corresponding to addr. 
· which must be even. No useful value is returned. If l and D space are separated. request 
4 indicates I space, S D space. Attempts 10 write in pure procedure fail if another process 
is executing the same file. 

6 process's system data is written, as it is read with request 3. Only a few locations can 
be wriHen in this way: the general registers, the floating point status and registers. and cer-
tain bits the processor smm; word. 

'7 data argument is taken as 1 signal number and the child's execution continues a\ loca-
tion arldr as if it had incurred that signal. Normally the signal number will be either 0 to 
indicate that. the sign.al that caused the stop should be ignored. or that value fetched out of 
the process's image indicating which signal caused the stop. If addr is (int • )1 then execu-

continues from where it stopped. 

8 traced process terminates. 

9 Execution continues as in request 7~ however. as soon as possible after execution of at 
!e1.st one instruction. execution stops again. The signal number from the stop is 

(On the PDP-11 and VAX·ll the T-bit is used and just one instruction is exe
on the Interdata the stop does not take place until l! store instruction is executed ! 

This is part of the mechanism for implementing breakpoints. 

these calls (except for request 0) can be used only when the subject process has 
.,.:ait call is used to determine when a process stops: in such a case the 'termina

returned by wait has the value 0177 to indicate stoppage rather than genuine 
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aermination. 

forestall possible fraud, prrace inhibits the set-user-id facility on subsequent exed2) calls. If 
a traced process calls exec. it will stop before executing the first instruction of the new image 
showing SIG TRAP. 

the Interdata 8/32, 'word' means a 32-bit word and 'even' means 0 4. a 1, 
'word' also means a .32-bit in1.eger. but the 'even' restriction does not apply. 

SH ALSO 
wait Cl>, signal<2), adbO) 

DIAG';OSTICS 
The value - i is re: urned if reques1 is invalid. pid is not a traceable process, addr is out 

or data specifies an illegal signal number. 

Ptrace is uniqL1e and arcane; it should be replaced with a file which can be and 
read and written. The control functions could then be implemented with calls on this 
file. This would be simpler to understand and have much higher performance. 

On the Interdata 8/32. 'as soon as possible' (request 7) means 'as soon IS a store instruction 
has been executed.' 

reques1 0 call should be able to specify signals which are to be treated normally and not 
cause a stop. In this way. for example, programs with simulated floating point (which use 

instrnction' at a very high rate) could be efficien1!y debugged. 

The error indicaiion. ·-1. is a legitimate f1.mction value; errno. see • can be used to 

It should be possible to stop a process on occurrence of a system call; in this way a completely· 
coniro!led environmerH could be provided. 

:\SSD18lER 

pid; addr; request 
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NAM[ 
read - read from file 

SYNOPSIS 
read(ftldes, buffer, nbytn) 
chu •buffer; 

DESCRIPTION 
A file descriptor is a word returned from a successful o~n. crem, dup, or piJN call. Buffer is the 
location of nbytes contiguous bytes into which the input will be placed. It is not guaranteed that 
all nbytes bytes will be read; for example if the file refers to a lypewrite; at most one line wili be 
returned. In any event the number of characters read is returned. 

If the returned value is O. then end-of-file has been reachect 

Unless the reader is ignoring or holding SlGTIIN signals, reads from the control typewriter 
while not in its proeess group cause a SIGTIIN signal to be sent to the reader's process group~ 
in the former case an end-of-file is returned. 

sn: ALSO 
open(2), creat(l). dup(2}. pipe(2). vread(2) 

DIAG'."COSTICS 
As mentioned, 0 is returned when the end of the file has been reached. If the read was other
wise unsuccessful the return value is - l. Many conditions can generate an error: physical I/O 
errors, bad buffer address, preposterous nbytes. file descriptor not that of an input file. 

ASSEMBLER (PDP-n> 
<read - :u 

Bl'GS 

<file descriptor in r0) 
sys rHd; buft'er; nbytes 
{byte count in r0) 

It should be possible to call read and have it return immediately without blocking if there is no 
input available. As a single special case, this is currently done on control terminals when the 
reading process has requested SIGTINT signals when input arrives (see uy(4)). 

Processes which have been orphaned by their parents and have been inherited by init(S) never 
receive SIGTTIN signals. Instead read returns with an end-of -file indication. 
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reboot - reboot system or halt processor 

SYNOPSIS 
#h:u:lude < 11s/reboot.b> 

reboot(bowto) 
bu bowto; 

DESCRJPT!ON 
Reboo1 is used to cause a system reboot, and is invoked automatically in the event of unrecov
erable system failures. Howto is a mask of options passed to the bootstrap program. The SY!i· 

tern call interface permits only RB_HAlT or 'RB_AUTOBOOT to be passed to the reboot pro
;ram; the other flags are used in scripts stored on the console storage media, or used in manual 
bootstrap procedures. When none of these options (e.g. RB AUTOBOOT) is given, the system 
is rebooted from file "vmunix" in the root file system of unlt 0 of a disk chosen in a processor 
specific way: on the 111780 it is specified by a line in the DEFBOO.CMD script on the console 
floppy; cm the 111750 it is determined by the seuina of the front panel switch which the 
bootstrap device. An automatic consistency check of the disks is then normaUy performed. 

The bi LS of howto are: 

RB_HALT 
the processor is simply halted; no reboot takes place. This should be used with caution. 

RB~ASKNAME 
Interpreted by the bootstrap pr oar am itself, causin& it to inquire as to what should 
be booted. Normally, the system is booted from the file "u(O,O)vmunix" withou1 
asking, where xx is determined by a code in register r JO (which is known as devrype) at 
entry to the bootstrap pro1ram. The code corresponds to -the major device number of 
the root file system, i.e. "majorfrootdev)". Currently, the following values of nP1nr'!n""' 

are understood: 

0 
l 
2 
J 

hp 

up 
rk 

rm03/rm05/rm80/rp06 massbus disk 
unused 
unibus disks {emulex sell w/ cdc/ampex/fujitsu drives) 
rk01 unibus disks 

Thus ir rJOconu1ined a 2, the system 

U1pO>.«Ovmunix. 
would be booted. This switch not available from the system can interface. 

RB SINGLE 
- Normally. the reboot procedure involves an automatic disk consistency check and then 

multi-user operations. This prevents the consistency check, rather simply booting the 
system with a single-user sheU on the console. from the file system specified by rJO. 
This switch is interpreted by the init<S) proaram in the newly booted system. 
switch is not a\lailable from the system call interface. 

SEE ALSO 
cruh{U, halt(U. init(S). reboot(!) 

Ill GS 
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"IAME 
setpgrp, getpgrp - set/get process group 

SY'\OPS!S 
int gelpgrp(pid) 

serpgrp(pid, pgrp) 

cc ... -ljobs 

DESCR I PTIO'l 
The process group of !he specified process is returned by gerpgrp. Se1pflrp sets the process group 
of the specified process p1d to the specified PWP If p1d is zero. then the call applies to the 
current process. 

lf the invoker is not the super-user. then the affected process must have the same effec11ve 
user-id as the invoker or be a descendant of the invoking process. 

This call is used by csh( l) lo create process groups in implementing job control The 
TIOCGPGRP and TIOCSPGRP calls described in 11r(4) are used to get/set the process group 
of the control terminal. 

See 1obs(J) for a general discussion of job control. 

SEE ALSO 

Bl GS 

4th 

jobsOl. getuid<2l. tty(4) 

The job control facilities are not available in standard version 7 UNIX. These facilities are still 
under development and may change in future releases of the system as better inter-process 
communication facilities and support for virtual terminals become available. The options 3nd 
specdka1ions of these system calls and even the calls themselves are thus subject 10 change 

A system call Sel(lgrp has been implemented in other versions of UNIX \\hic:h are not widely 
used outside of Bell Laboratories: these implementations have. in general. slightly different 
semantics. 
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~AME 

setuid, setgid - set user and group ID 

S\'SOl'SIS 
setuid (uid) 

se11id Ccid) 

DESCRIPTION 

SETUID ( 2) 

The user ID (group ID) of the current process is set to the argument. Both the effective and 
the real ID are set. These calls are only permitted to the super-user or if the argument is the 
real or effective ID. 

SEE ALSO 
getuid(2) 

DIAG,OSTICS 
Zero is returned if the user (group) ID is set~ -1 is returned otherwise. 

ASSE~IBLER (PDP-11> 
<setuid - 23.) 
<user ID in rO> 
sys setuid 

(setgid - 46.) 
!group ID in r0) 
sys setgid 

7th Editian 
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~AME 

signal - catch or ignore signals 

SYNOPSIS 
#include <signal.ti> 

( .. signal fund} 0 
void ("'fund 0; 

DESCRIPTION 
N.B.: The system currently supports two signal implementations The one described here is 
standard in version 7 UNIX systems. and is retained for backward compatabililty. The one 
described in s1gsys(2) as supplemented by sigser(J) provides for the needs of the job control 
mechanisms used by csh 0), and corrects the bugs in this older implememation of signals. 
allowing programs which process interrupts to be written reliably. 

A is generated by some abnormal event, initiated either by user at a terminal {quit. inter· 
a program error (bus error, etc.>. or by request of another program Odil). l'iormaily 

all signals cause termination of the receiving process. bul a signal call allows them either 10 be 
ignored or to cause an interrupt to a specified location. Here is the list of signals with names as 
in the include file. 

SIGHUP 
SIGINT 
SlGQUIT 
SiGILL 
SiGTRAP 
SIGIOT 
SIG EMT 
SlGFPE 
SIG KILL 
SIG BUS 
SIGSEGV 
SIGSYS 
SIG PIPE 
SIGALRM 
SIG TERM 

l 
2 
3• 
4 .. 
5 .. 
6 .. 
711!; 

8• 
9 
10# 
l I • 
12• 
13 
14 
15 
16 

hangup 
in term pt 

illegal instruction (no1 reset when caught) 
trace trap (not reset when caught) 
!OT inst.ruction 
EMT instruction 
floating point exception 
kill kanno! be caught or ignored l 
bus error 
segmentation violation 
bad argument to system call 
write on a pipe with no one to read it 
alarm dock 
software termination signal 
unassigned 

N.B.: an: more signals; see sigsys(2); the signals listed here are those of standard 
version 7. 

starred in the list above cause a core image if not caughl or ignored. 

If fum: is SIG_DFL. the default action for signal sig is reinstated; this default is termination. 
sometimes with a core image. If fimc is SIG _IGN the signal is ignored. Otherwise when the 

occurs will be called with the signal number as argument. A return from the func-
wi!i continue the process at the point it was interrupted. 

as indicated, a is reset to SIG_DFL after being caught. Thus if it is desired to 
catch every signal. the rmuine must issue another signal call. 

If. when this (older) signal interface, a caught signal occurs during certain system calls. 
thf': call terminates prematurely. In particular this can occur during an ioctl. read. or 1rn1e(2 l on 
a slow device (like a terminal; but not a file); and during pause or •••aid2). When such a signal 
occurs, the s;wed user staius is arranged in such a way that when return from the signal
catching takes place, it will appear that the system call returned an error status. The user's pro-
gram may if it re-execute the call. 

4th Berkeley Distribution 
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The value of signed is the previous (or initial) value of June for the par1icular signal. 

a forld2) the child inherits all signals. £xec(2) resets all caught signals to default action. 

if a process is using the mechanisms of sigsys (2) and sigserO) then many of these calls are 
restarted (See s1gsys(2) and jobsO) for details). 

SEE AlSO 
), killU), kiil(2). ptrace(2). se1jmpO), sigsetO) 

DIAG">40STKS 
value Ont) - l is returned if the given signal is out of range. 

Bl GS 
The traps should be distinguishable by extra arguments 10 the signal and all hardware 

parameters be made available to the signal routine. 

lf a repeated signal arrives before the last one can be reset. there is no chance to cat<:h it (how
ever !his is nor true if you use s1~sys(2,l and sigu-1(3}). 

type specification of the routine and its fum: argument are problemalical. 

ASSDHU.ER iPm~-111 
- 48.) 

sys signal: label 
(old label in rOl 

if iabef is 0. action is reinsta1ed. ff lal>PI is l, the signal is ignored. other even 
Jal:k?I an address in the process where an iruerrupt is simulated. An RTI or RTT 
mstri,1(;tior1 will return 1he interrupt. 

'\;OTES !VAX-Ul 
See Si!(Sy:s 12) information on how hardware faults are mapped into signals. 
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NAME 
siz~ys - catch or ignore signals 

SYNOPSIS 
#h:u:hu:le < 
(o slgsys {s!g, fund) 0 
void ("'fund 0; 

cc ... -!jobs 

DESCRIPTION 
N.B.: The system currently supports two signal implementations. The one described in sig

na/(2) is standard in version 7 UNIX systems, and retained for backward compatibility as it is 
ditf erent in a number of ways. The one described here (with the interface in sigsttO)) pro
vides for the needs the job control mechanisms (see jobs(3)) used by cshO), and corrects 
the in the standard impiemerHIHion of signals, allowing programs which process interrupts 
to be written 

The routine sigsys is nol normally cal!ed directly; rather the routines of sigserO) should be 
used. routines are kept in the "jobs" library, accessible by giving the loader option 
-Uobs. described here are less portable then those of signaK2) and should not be 
used in programs which are to be moved to other versions of UNIX. 

A signal is some abnormal event, initiated by a user at a terminal (quit, interrupt, 
stop), a program error (bus enor, etc.>, by request of another program (kill). or when a pro
cess is stopped because it wishes to access its control terminal while in the background (see 

). Signals are optionally generated when a process resumes after being stopped, when the 
staws of child processes changes, or when input is ready at the control terminal. Most signals 
cause termination the receiving process if no action is taken; some signals instead cause the 
proces.'!ii receiving them to be stopped, or are simply discarded if the process has not requested 
otherwise. Except for the SIGKILL and SIGSTOP signals which cannot be blocked. the s1gsys 
call allows signals either to be ignored, held until a later time (protecting critical sections in the 
process), or to cause an interrupt to 1 specified location. Here is the list of all signals with 
names as in the include file. 

SIGHUP 
SIG INT 

SIGFPE 
SiGK.ILL 

SIGSEGV 
SIG SYS 

SIGCONT 

1 hangup 
2 interrupt 
3• quit 
4., instruction foot reset when caught) 
5.. trace trap foot reset when caught) 

instruction 
7.. EMT instruction 

floating point exception 
9 kill kannot be caught, held or ignored) 
1 o.. bus error 
11., segmentation violation 
12.. bad argument to system call 

write on a pipe with no one to read it 
14 alarm 
l S software termination signal 

unassigned 
(~nnot be caught, held or ignored} 

stop generated from !ueyboard 
19• continue after st.op 

child status has changed 
21 t background read auempted from control terminal 
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write to control terminal 
• record i.s available 1t co1mo! terminal 

24 cpu time limit exceeded (see 11/imil.,2)) 
fiJe size limit eiu::eeded (see 

in the list above cause a core image if not 

is the signal is reinsuned~ 
signals marked with e or 1·. marked 

is marked t c1use the process to stop. 
the is remembered if it occurn, but not to the process; it 

later if the process the for the the 
the signal are if the 

will be r.aHed. 

In 

and 
user sun.1s is 
will appear thal !he 

re-execute the ca!L and write calls 

it 
if it 

i«'th b!ock~d with 
and wairJ calls are resumed. 

value or fimt: 

number: .,,.,_,;w,,._,,,, 
action. It can be used to 

1,.K;1:::':ii::>e::u and wait for iuiother insuuu:e of the 
ril""iu••u' the mark the sy?item 

checking for to be presented due to 
actions. allows 1 signal package such .u """'·''""''"' 

the old state from the stack before 1mother 

inherits 1li signals. 
111.nd signals remain 1111nnr .. •n 

SU: ALSO 
kil!O), \ kil!(2), si~t(J), setjmp(l), uy(4} 

Di AGNOSTICS 
The value BADS!G is returned if the given si11"ial is out of rinse. 

BUGS 
control facilities are not available in standard version 1 tJNIX. facmties are still 

under and m~y in rim.ire rele•se~ of the system u better 
communiciuion facilities and 5upport for virtual terminals 1v1ib1bie. options and 

of this facility and the system c:al!s supportin& it are Ums subject to chanae. 
Since one signal action can be at a time, it is not pouible to set the effect 
OOPAUSE for more than one signal at a time. 
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The traps Oisted below) should be distinguishable by extra arguments to the signid handler, and 
all hardware supplied parameters should be made available to the signal routine. 

ASSEMBLER. (PDP-II) 
(signal - 48.) 
11s sianal; sl1; label 
fold label in rO) 

If lo~lis 0, default action is reinstated. If lo~/is 1. the signal is ignored. If lo~/is 3, the sig
nal is held. Any other even la~/specifies an address in the process where an interrupt is simu· 
lated. If label is otherwise odd, the si&nal is sent to the function whose address is the label with 
the low bit cleared with the action set to SIG HOLD. (Thus DEFERSIG is indicated bv the 
low bit of a sianal catch address. An RTI or RTr instruction will return from the interrupc°) 

NOTES (V AX-11) 
The handler routine can be declared: 

handler(signo, param. xx, pc, psi) 

Here s;,no is the signal name, into which the hardware faults and traps are mapped as defined 
below. Param is the parameter which is either a constant as given below or, for compatibility 
mode faults. the code provided by the hardware. Compatibility mode faults are distinguished 
from the other SIGILL traps by having PSL_CM set in the psi. 

The routine is actually called with only 3 parameters specified in the coils or co/lg instruction. 
After return from the signal handler the pc and psi arc popped off of the stack with an re~ so 
they act as "value-result" parameters unlike normal C value parameters. 

The following defines the mapping of hardware traps to signals and codes. All of these symbols 
are defined in < signal.h >: 

Hardware condition 

Arithmetic traps: 
Integer overOow 
Integer division by zero 
Floating overflow trap 
Floating/decimal division by zero 
Floating underflow trap 
Decimal overflow trap 
Subscript-range 
Floatina overflow fault 
Floating divide by zero fault 
Floating underflow fault 

Length access control 
Protection violation 
Reserved instruction 
Customer-reserved instr. 
Reserved operand 
Reserved addressing 
Trace pending 
Bpt instruction 
Compatibility-mode 
Chme 
Chms 
Chmu 

4th Berkeley Distribution 
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SIGFPE 
SIGFPE 
SIGFPE 
SIGFPE 
SIGFPE 
SIGFPE 
SIGFPE 
SIGFPE 
SIGFPE 
SIGFPE 
SIGSEGV 
SIG BUS 
SIGILL 
SIG EMT 
SIG ILL 
SIGILL 
SIGTRAP 
SIG TRAP 
SJGILL 
SJGSEGV 
SIGSEGV 
SIGSEGV 

4/1/81 

Code 

FPE INTOVF TRAP 
FPE)NTDIV .)RAP 
FPE FLTOVF TRAP 
FPE-FLTDIV-TRAP 
FPE-FL TUND TRAP 
FPE-DECOVF-TRAP 
FPE-SUBRNG -TRAP 
FPE-FLTOVF-FAULT 
FPE-FLTDIV-FAULT 
FPE:FLTUND_FAULT 

ILL_RESAD _FAULT 

ILL PRIVJN FAULT 
ILL:RESOP _:-FAULT 

hardware supplied code 
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NAM[ 
stat, f stat - 1et file status 

SYNOPSIS 
#include <us/types.b> 
#include < sys/stat.b> 

1tathu1me, bur> 
tbar • ruune; 
~rntt star •buf; 

fsU1tUUdes. buf> 
suuct stat •buf; 

DESCRIPTION 
Scat obtains detailed information about a named file. F:stat obtains the same information about 
in open file known by the file descriptor from a s1 .. u:cessful open, creat, dupor pipe'(2) ~all. 

Name points to a null-terminated suing namin& a file; bu/is the address of a butfer into which 
information is placed com::ernina the file. h is unnecessary to have any permissions at an with 
rr:spect to the file, but au directories leading to tbe file must be searchable. ne itJ'out the 
structure poirued to by buf as defined in <stat.Ii> is .aiven below. St_ mode is enc:cded accord· 
in1 to the '#define· statements. 

!"' stat.h 4.2 U/02119 •I 

stn.1ct stu 
! 

l; 

ino_t st_ino; 
unsigned short st_mode; 
short st_niink; 
short st_uid; 
short . st...Jid; 
dev _t st_rdev; 
off_t s1_size; 
time_t 
time_t 
time_t 

st_11time; 
st_mtime; 
su:time; 

SJFMT 0170000 
S iFOIR 0040000 
S-IFCHR 0020000 
S-IFBLK 0060000 
S-IFREG 0100000 
S-IFMPC 0030000 
S )FMPB 0070000 

S JSUID 0004000 
S)SGID 0002000 
S_JSVTX 0001000 

l• type of rue •/ 
/ .. directory •I 
l• character 11>«i1I •I 
I• block special •I 
I• rqular •/ 
I• multiplexed char ~I •I 
I• multiplexed block special •/ 
I• set user id on execution •I 
I• set 11ou,p id on execution •I 
I• save swapped text even after use •I 
I• read permission. -owner•/ 

#define 
#define 
#define 
#define: 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 
#define 

S IREAD 0000400 
S-IWRJTE 0000200 
(!EXEC 0000100 

I• write permission, owner •/ 
I• execute/search permission, owner •/ 
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The mode bits 0000070 and 0000007 encode aroup and others permissions (see chmod(2}). 
The defined types, ino_t. ojf_t, 11nv_1, name various width inteaer values; •~-'encodes major 
and minor device numbers~ their exact definitions are in the include ftle <sys/types.h> (see 
oip.rs(S)). 

When fild~s is associated with a pipe, /stat reports an ordinary file with an i-node number. res· 
tricted permissions, and a not necessarily meaningful lenath. 

st atifM is the ftle was Jut read. For reasons of efficiency, it is not set when a directory is 
arched, althOU&h this WOUld be more IO&ical. st_mlifM is the time the file WU IUt written Or 
created. It is not set by chanaes of owner, group, link count, or mode. st_ctitM is set both 
both by writing and chanain& the i-node. 

SEE ALSO 
ls(l ), ftlsys(S) 

DIAGNOSTICS 
Zero is returned if a status is available; -1 if the file cannot be found. 

ASSEMBLER 
(stat - 18.) 
sys stat; name; buf 

(fstat - 28.) 
(file descriptor in .rO> 
sys fstat; buf 
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stime - set time 

SYNOPSIS 
stlmehp) 
ion1 •tp; 

DESCiUrTION 

UNIX Proarammer's M.amw STIME (:2) 

Slime sets the system's idea of the time and date. nme, pointed to by tp, is mcuured in 
1eccmds from 0000 GMT Jan 1. 1970. Only the super-mer may use this call. 

SEE Al.SO 
l), time(2), ctimcO) 

DIAGNOSTICS 
Zero is returned if the lime was set; - l if user is not the super-user. 

ASSEMBLER (f'DP-U) 
(stime '"" 25.) 
(time in rO-rl) 
l'ffl stime 
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NAME 
sync - update super-block 

SY~OPSIS 

syncO 

DESCRIPTION 

UNIX Programmer's Manual SY'NC(2l 

Sync causes all information in core memory that should be on disk to be written out. This 
includes modified super blocks. modified i-nodes. and delayed block 1/0. 

It should be used by programs which examine a file system, for example ichtck. d.J; etc. h is 
mandatory before a boot. 

SEE ALSO 
sync(l ). update(8) 

BUGS 
The writing. although scheduled. is not necessarily complete upon return from sync. 

ASSE:\tBLER <PDP-11) 
(sync - 36.) 
sys sync 
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syscall - 1ndirect system call 

iY'!'IOf'SlS 
syscalHnumber, rG. rt, arg .. J (PDP-11) 
1ysc111Hnumber. arg, .• J (VAX·l O 

tu.:sciurnoN 
performs the system call whose assembly language interface has the specified number.. 

register arguments rO and r J (on the PDP -11. regardless of whether the entry point really uses 
them) and further arguments arg. 

The rO value of the system call is returned. 

DIAG'.\OSTJCS 
When the C-bil is set, syscall returns -1 and sets the external variable tmw (Siee imro(2)). 

Bl:GS 
There is no way to simulate system calls such as pipe(").). which return values in re1ister rl. 

ASSE:\iBlER fPDP-U> 
(indir ..., 0.) 
sys indir; can 

The system call at the location call is eKecuted. Execution resumes after the indir call. 

the PDP· 11. the main purpose of mdir is to allow a program to store arsuments in system 
alls and execute them out of line in the data segment. This preserves the purity of the tut 
segment. 

If mdir is executed indirectly. it is a no-op. If the instruction at the indirect location is not a 
system call, md1r returns error code EINV Al; see uuro(2). 
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~AME 

time. ftime - get date and time 

SY!lllOPSIS 
lone time(O) 

Iona timeCtloc) 
Iona •tloc; 

#include < sys/types.h > 
#include < sys/timeb.h > 
ftlmehp) 
struct timeb •Ip: 

DESCRIPTION 
Time returns the time since 00:00:00 GMT, Jan. I, 1970, measured rn seconds. 

If 1/oc is nonnull. the return value is also stored in the place to which 1/oc points. 

TIME I 2 1 

The ftime entry fills in a structure pointed to by its argument. as defined by < syslumeb.h>: 

I• timeb.h 3.26/6/80•/ 

I• 
• Structure returned by ftime system call 
•I 

struct timeb 
I 

time_t time; 
unsigned short millitm; 
short timezone; 
short dstflag; 

I: 
The structure contains the time since the epoch in seconds. up to 1000 milliseconds of more
precise interval. the local time zone (measured in minutes of time westward from Greenwich>. 
and a flag that. if nonzero. indicates that Daylight Saving time applies locally during the 
appropriate part or the year. 

SEE ALSO 
date(l). stime(2). ctimeO) 

ASSEMBLER <PDP-1 U 
<flime • 35.) 
sys ftlme: bufptr 

<time • 13.; obsolete call) 
sys time 
<time since 1970 in rO-rl) 
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times - get process times 

SY'.'iOPSIS 
#include < sys/types.h > 
#include <sys/limes.h> 

limes (buffer) 
slruc:t tms •buft'er: 

DESCRIPTIO!"' 

UNIX Programmer's Manual TIMES ( 2) 

Times returns time-accounting information for the current process and for the terminated child 
processes of the current process. All times are in 1/HZ seconds. where HZ is either SO or 60 
depending on your locality. 

This is the structure returned by times: 

I• times.h 4.1 11/9/80 •/ 

I• 
• Structure returned by times() 
•I 

struct tms l 

l: 

· time_T tms_utimc: 
time_t tms_stime: 
time_t tms_cutimc: . 
time_t tms_cstime; 

I• user time •/ 
I• system time •/ 
I• user time. children •/ 
I• system time. children •/ 

The children times are the sum of the children's process times and their children's times. 

SEE ALSO 
time(}), time(2). vtimes(2) 

... SSE,IBLER <PDP-11> 
(times - 43.) 
sys times; buffer 
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NAME 
umask - set file creation mode mask 

SY~OPSIS 

umask komplmode) 

DESCRIPTION 

UMASK ( 2 > 

Umask sets a mask used whenever a file is created by creo1(2) or mknod(2): the actual mode 
(see chmod(2)) of the newly-created file is the logical and of the given mode and the comple
ment of the argument. Only the low-order 9 bits of the mask (the protection bits) participate 
In other words, the mask shows the bits to be turned off when files are created. 

The previous value of the mask is returned by the call. The value is initially 022 (write access 
for owner only). The mask is inherited by child processes. 

SEE ALSO 
creat(2). mknod(2). chmod(2) 

ASSEMBLER <PDP-1 H 
(umask - 60.) 
sys umask; complmode 
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NAME 
unlink - remove directory entry 

SY~OPSIS 

unUok(name) 
char "'name; 

DESCIUP'TJON 

lJNLINK ( 2) 

Namt points to a null-terminated string. Unlink removes the entry for the file pointed to by 
name from its directory. If this entry was the last link to the file, the contents of the file are 
freed and the is destroyed. If, however. the file was open in any process, the 1etual des
truction is delayed until it is dosed, even though the directory entry has disappeared. 

SEE Al.SO 
rm 0), linld2) 

DIAG:">/OSTKS 
is normally returned; - l indicates that the file does not exist, that its directory cannot be 

or that the file contains pure procedure text that is currently in use. Write permission 
is not required on the fiie itself. It is also illegal to unlink a directory (except for the super· 
user). 

ASSE:\-1BLER <PDP-1 D 
fonlink ... 10.) 
sys \Udink; mum! 
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NA.ME 
utime - set file times 

SYNOPSIS 
#Include < sys/lypes.b > 
utlme(ftle, tlmep) 
char •flte; 
tlme_t tlmepl21; 

DESCRIPTION 

UNIX Proarammer's Manual UTIME ( 2) 

The utime call uses the 'accessed' and 'updated' times in that order from the timep vector to set 
the corresponding recorded times for file. 

The caller must be the owner of the file or the super-user. The 'inode-changed' time of the file 
is set to the current time. 

SEE ALSO 
stat (2) 

ASSEMBLER (PDP-11) 
(utime • 30.) 
sys utime; file; timep 

7th Edition 
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~AME 

. vadvise - aive advice to paging system 

SY".°"JOPSIS 
ndviH(panm) 

DESCRIPTION 

Bl.GS 

Vadwse is used to inform the system that process paging behavior merits special consideration . 
. Parameters to 11ad\·ise are defined in the file <ndvise.h> • Currently, two calls to 110d11ise arc 

implemented: 

The call 

vadvise(\' A_ANOM); 

advises that the paging behavior is not likely to be well handled by the system's default algo· 
rithm. since reference information collected over macroscopic intervals (e.g. 10-20 seconds) 
will not serve to indicate future page references. The system in this case will choose to replace 
pages with little emphasis placed on recent usage, and more emphasis on referenceles.s circular 
behavior. It is essential that processes which have very random paging behavior (such as LISP 
during garbage collection of very large address spaces) call WJd11ise. as otherwise the system has 
great difficulty dealing with their page-consumptive demands. 

The call 

vadvise(V A_NORM); 

restores default paging replacement behavior after a call to 

vadvise(VA_A:'IJOM); 

This call is peculiar 10 this version of UNIX. The options and specifications of this system call 
and even the call itself are expected to change. It is expected to be' extended with additional 
facilities in future versions of the system. In particular it is expected that this call will be par
ticular to a segment. and that other behaviors such as sequential behavior will be specifiable. 
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NA.MI 
vfork - spawn new process in a virtual memory efficient way 

SYNOPSIS 
YforkO 

DESCRIPTION 
Vfork. can be used to create new processes without fully copying the address space of the old 
process, which is horrendously inefficient in a paged environment. h is useful when the pur
pose of fork(2) would have been to create a new system context for an exec. Vfork differs from 
fork in that the child borrows the parent's memory and thread of control until a call to exed2) 
or an exit (either by a can to exit(2) or abnormally.) The parent process is suspended while the 
child is using its resources. 

Vfork returns 0 in the child's context and Oater) the pid of the child in the parent's context. 

Vfork can normally be used just like fork. h does not work. however, to return while running in 
the childs context from the procedure which called vfork since the eventual return from vfork 
would then return to a no longer existent stack frame. Be careful. also, to ca!! _exit rather tha.n 
exit if you can't e.uc. since exit will flush and close standard l/O channels, and thereby mess up 
the parent processes standard I/O data structures. (Even with fork it is wrong to call exit since 
buffered data would then be flushed twice.) 

Similarly when using the new signal mechanism of sigsetO) mechanism be sure to call sigsys 

rather than signal(2). 

SEE ALSO 
forld2), exed2), sigsys(2), waid2). 

DIAGNOSTICS 

BlJGS 

Same as for fork. 

This system call may be unnecessary if the system sharing mechanisms allow fork to be imple
mented more efficiently; users should not depend on the memory sharing semantics of 11/ork as 
it could, in that case, be made synonymous to fork. 

To avoid a possible deadlock situation, processes which are children in the middle of a 11/ork are 
never sent SIGTTOU or SIGTTIN signals; rather, output or ioctls are allowed and input 
attempts result in an end-of-file indication. 

This call is peculiar to this version or UNIX. 
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·vha.ngup - virtually "han~up" the current control terminal 

SY'.'iOPSiS 
vhana:upO 

DESCIUPTIO:"l 
Vhangup is used by the initialization process init(8) to arrange that users a.re given "clean"' ter
minals at login. by revoking access of the previous users' processes to the terminal. To effect 
this, vhangup searches the system tables for references to the control terminal tile invoking 
process, revoking access permissions on each instance the terminal which it finds. F1.1rther 
auempts to access the terminal by the affected processes will yield i/o errors CEBADF). 
Finally. a hangup signal (SIG HUP) is sent to the process group of the control terminal. 

SEE ALSO 

Bl GS 

init (8) 

Access 10 the control terminal via /du/tty is still possible. 

This call is peculiar 10 this version of UNIX. The options and spedfications of this sysiem call 
and even the call itself are subject to change. 
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NAME 
vlimit - control maximum system resource consumption 

SYNOPSIS 
#lodude < sys/YUmit.b> 

vUmh<resource, vi.due) 

DESCRIPTION 
Limits the consumption by the current process and each process it creates to not individually 
exceed 110/ue on the specified resource. If 110lue is specified as -1, then the current limn is 
returned and the limil is unchanged. The resources which are currently controllable are: 

UM_NORAlSE 

LIM_ CPU 

LIM_FSlZE 

LIM_DATA 

LIM_STACK 

UM_ CORE 

LIM_MAXRSS 

A pseudo-limit; if set non-zero then the limits may not be raised. Only the 
super-user may remove the norai:w restriction. 

the maximum number of cpu-seconds to be used by each process 

the largest single file which can be created 

the maximum growth of the data +stack region via sbrk(2) beyond the end of 
the program text 

the maximum size of the automatically-extended stack. region 

the size of the largest core dump that will be created. 

a soft limit for the amount of physical memory <in bytes) to be given to the 
program. If memory is tight. the system will pref er to take memory from 
processes which are exceeding their declared LIM_MAXRSS. 

Because this information is stored in the per-process information this system call must be exe
cuted directly by the shell if it is to affect all future processes created by the shell; limit is thus a 
built-in command tO c.shO). 

The system refuses to extend the data or stack space when the limits would be exceeded in the 
normal way; a break call fails if the data space limit is reached, or the process is killed when the 
stack limit is reached (since the stack cannot be extended, there is no way to send a signal!). 

A file i/o operation which would create a file which is too large will cause a signal SIGXFSZ to 
be generated, this normally terminates the process, but may be caught. When the cpu time 
limit is exceeded, a signal SlGXCPU is sent to the offending process; to allow it time to process 
the signal it is given 5 seconds grace by raising the cpu time limit. 

SEE ALSO 
cshO) 

BVGS 
If UM_NORAISE is set, then no grace should be given when the cpu time limit is exceeded 

There should be limit and unlimiu;ommands in shO) as well as in csh. 

This call is peculiar to this version of UNIX. The options and specifications or this system call 
and even the call itself are subject to change. It may be extended or replaced by other facilitie:; 
in future versions of the system. 
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>rread - read virtually 

SV~OPSIS 

vread (fi Ides, buff er, 
char .. buffer; 

DESCRIPTION 
N.B.: cali is likely to be by more virtual memory in the near 
future. 

A file is a word returned from a open, creat, or pipe call. Buffer is the 
· bytes into which the input will be h is not guaranteed that 

)). In particular, if the returned value is 0. then 

Unlike ) . vread does not or fetch the data 
but merely insures that the data will be fetched from the file s,omerime 
reference to the at the vread allows the system, among other 

with whatever is allowed the 
memory hardware. or to read it in immediately as with rtad. A companion 
111n·11t\2) call may be used with vread to provide <i1n efficient mechanism for updating large files. 

behavior 1•read if other processes are writing to is not 

Both the address of re/1(2)) must be to 
routine valloc 0) allocates prop-

iist. 

Note non-virtual the vread sysiem call i.':an be simulated . if less 
by read. If the u iii on which a vread is done is not supporting efficient demand ini
tialization a ierminal or a . !hen the system may choose 10 treat a call to vread as if it 
were a call to read at its 

SEE ALSO 
read(2). writeC'.1). vwrile (2), 

DIAG~OSTICS 

lit' GS 

A O is returned at If the read was otherwise unsuccessful, a - i is returned. Physi-
cal 110 errors, non-aligned or bad buff er preposterous 11by1es. file not that 
of an file. and tile nol properly can ail generate errors. 

You can't close a descriptor which you have vread from while there are still pages in ihe file 
which haven't been fetched by ihe system into your address space. In no case can a file 
descriptor which had such pages at the a be dosed during the 

The system refuses to truncate a file to which any pn.x:ess has a pending vread. 

There is no primitive inverting vread to release the binding vread sets up so that the may be 
dosed. This can be only be done. clumsily, by reading another (plain) file onto the buffer area. 
or pulling the break back with break(2} to completely release the pages. 

This call is peculiar to this version UNIX. h will be superseded more general virtual 
memory f adlities in future versions the 

4th Berkeley Distribution deprecated 
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SAME 
vswapon - add a swap device for interleaved paging/swapping . 

SY~OPSIS 
· vswapon (name) 

char •name; 

DESCRIPTION 
Vs..,·apon makes the argument block device available to the system for allocation for paging and 
swapping. The number of blocks to be made available, as well as the names of all potentially 
available devices are known to the system. and are present in the system configuration file (e.g. 
/usr/src/sys/conf/confhp.c). 

SEE ALSO 
swapon(8) 

BtGS 
There is no way to stop swapping on a disk so that the pack may be dismounted. 

This call is peculiar to this version of UNIX. 
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SY'.'iOPSIS 
l'Umes 

- get 

!!lin.u:t l'~hnes "'Par_wm, 

l:U:SCIUPTJON 

:stnJ.::t vhmes 
in! 

about resource utilization 

the current process and 

contains as defined by !he contents 

user time •/ 
/ .. sys1em lime (•HZ) •/ 

utimc+stime to 

pig,f $1 
1~ minor page •/ 
I" number swaps "! 
I., block rea.ds .. / 
I" block writes "' 

system 

measure memory usage 
pages in ust each over cpu 1.ime. are as , ..... ,,, .. 1, .. 

2\/ 

usage 51 b.i•te pages) each time the clock ticks. If a process U§ed 5 core 
its data and then would have th~ value where 

would be the irHeannes dala and stack uHge, while 
~·m._1.r:rss iex! segment usage. reports the maximum instanu.meous sum 
1he ttxI +data+ stack page ci:nmc 

This call is peculiar to this version of UNIX. options and specifications of this 
B>re to h may be extended to include additional information in 
of ~he tliystem. 
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vwrite - write (virtually) to file 

SY~OPSIS 

vwrite(filedes, buffer, nbytes) 
char •buffer; 

DESCRIPTION 
N.B.: This call is likely to be replaced by more general virtual memory facilities in the near 
future. 

The 11write system call is used in conjunction with vread to perform efficient updating of large 
files. After a call to vread and updating of the data in the buff er which was given to 11read. a 
1114,·me of the same buffer to the same .filedes at the same offset in the file will cause data which 
has been modified since it was vread from (or vwriuen to) the file to be returned to the file. 

SEE ALSO 
vread(2) 

DIAG:"IOSTICS 

Bl' GS 

Returns -1 on error: bad descriptor, buffer address. count or alignment as well as on physical 
110 errors. 

The result of 11wr11e is defined only when no other vread·s have occurred on buffer since the one 
matching the vwntt. 

This call is peculiar to this version of UNIX. It will be superseded by more general virtual 
memory facilities in future versions of the system. 
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wait - wait for process to terminate 

SY'.\OPSIS 
wait (status) 
int •status; 

walt(O) 

DESCRIPTION 
Wa11 causes its caller to delay until a signal is received or one of its child processes terminates. 
If any child has died since the last wa11, return is immediate; if there are no children. return is 
immediate with the error bit set (resp. with a value of -1 returned). The normal return yields 
the process ID of the terminated child. Jn the case of several children several ~·oil calls are 
needed lo learn of all the deaths. 

If (int) status is nonzero. the high byte of the word pointed to receives the low byte of the argu
ment of e:rn when the child terminated. The low byte receives the termination status of the 
process. See s1gnal(2) for a list of termination statuses (sisnaJs)~ 0 status indicates normal ter
mination. A special status (0177) is returned for a stopped process which has not terminated 
and can be restarted. See ptrace(2). If the 0200 bit of the termination stalus is set. a core 
image of the process was produced by the system. 

rr the parent process terminates without waiting on its children. the initialization process (pro
cess ID - 1) inherits the children. 

There is another entry 14.·0113(2) which is provides additional options needed by the shell csh< I) 
10 do job control. 

SH ALSO 
wall3(2). exit<2J, fork(2). signaH2> 

DIAG:--;osncs 
Returns -1 if there are no children not previously waited for. 

ASSE:\tBLER (PDP-11> 
{wait - 7.) 
sys wail 

• 

(process ID in rOJ 
(status in r I) 

The hiih byte of the status is the low byte of rO in the child at termination. 
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NAME 
wait3 - wait for process to terminate 

SY!'IOPSIS 
#include <wait.h> 
#include < syslvtimes.h > 

waltJ(status, options, vtlmep) 
union wait status; 
Int options; 
strucf vtimes •vtimep; 

cc ••• -ljobs 

DESCRIPTION 
The status and option words are described by definitions and macros in the file < wait.h >; the 
union and its bitfield definitions and associated macros given there provide convenient and 
mnemonic access to the word of status returned by a "'·olll call. See this file for more informa
tion. 

There are two options. which may be combined by oring them together. The first is 
WNOHANG which causes the 14·ai1J to not hang if there are no processes which wish to report 
status. rather returning a pid of 0 in this case as the result of the woi/J. The second option is 
WUNTRACED which causes 14·oi1J to return information when children of the current process 
which are stopped but not traced (with ptroce(2)) because they received a SIGTil'I'. 
SIGTIOU. SIGTSTP or SIGSTOP signal. See sigsys(2)) for a description of these signals. 

The 11timep Pointer is an optional structure where a 11times structure is returned describing the 
resources used by the terminated process and all its children. This may be given as .. 0 .. if the 
information is not desired. Currently this information is not available for stopped processes. 

SEE ALSO 
wait(2). exit(2). fork(2). sigsys(2) 

DIAG'lOSTICS 

BlJGS 

Returns -1 if there are no children not previously waited for. or 0 if the WNOHANG option is 
given and there are no stopped or exited children. 

This call is peculiar to this version of UNIX. The options and specifications of this system call 
and even the call itself are subject to change. It may be replaced by other facilities in future 
versions of the system. 
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S'f'iOPSlS 
write 
·i:har 

DESCRI 

Dis1 ri but ion 

is word returned or pipe(2) cail. 

on 

and begin on a 
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a writuble set· u~r-id owned the super-user. 
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intro - introduction to library functions 

SY'<OPSJS 
#im:lude <srdio.h> 

#include < m:ath.h > 
DESCRl?TIO'.'I 

FH .. ES 

This section describes functions that may be found in various libraries, other than those f unc
tions that directly invoke UNIX system primitives. which are described in section 2. functions 
are divided into various libraries distinguished by the section number at the top of the page: 

0) These functions. together with those of section 2 and those marked (35), constitute 
library libc. which is automatically loaded by the C compiler cd l) and the Fortran com
piler /770). The link editor /d{l) searches this library under the '-k' option_ Declara
tions for some of these functions may be obtained from include files indicated on the 
appropriate pages. 

(JJ) These functions are part of the job control facilities. contained in the library " - !jobs" 
job control facilities are outlined in jobs(3) 

OM) These functions constitute the math library. libm. They are automatically loaded as 
needed by the Fortran compiler j77(l). The link editor searches this library under the 
· - Im' option. Declarations for these functions may be obtained from the include file 
<ma1h.h>. 

OS> These functions constitute the 'standard 110 package'. see stdioO). These functions ar~ 
in the library libc already mentioned. Declarations for these functions may be obtained 
from the include file <stdio.h>. 

OX) Various specialized libraries have not been given distinctive captions. Files in which 
such libraries are found are named on appropriate pages. · 

llib/libc.a 
/lib/libm.a. /usr/lib/libm.a Cone or the other) 
/usr/lib/!ibjobs.a 

SEE ALSO 
stdioO), nmO). ldOL cdD. n7<0, imro(2} 

DIAG'OOSTICS 
in the math library (JM) may return conventional values when the function is 
for the arguments or when the value is not representable. In these cases the 

external ermo (see imro(2H is set to the value EDOM or ERANGE. The values of 
EDOM and ERANGE are defined in the include file < mcuh.h>. 

ASSE\tBlER tPDP-U) 
In assembly language these functions may be accessed by simulating the C calling sequence. 

example, )- might be called this way: 

setd 
mov $sign, - (sp) 
mew Sdecpt, - (sp) 
mov ndigit, -- (sp) 
movf value, -(sp) 

pc,_ecvt 
add Sl4 .. sp 
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ABS (3) 

NAME 
abs - integer absoh.1te value 

SYNOPSIS 
albsm 
int I; 

DESCRIPTION 

UNIX Programmer's Manual 

Abs returns the absolute vah.1e of its integer operand. 

SEE ALSO 
floorO) for Jabs 

BUGS 
You get what the hardware gives on the smallest integer. 

7!h 

ABS ( 3) 
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NAME 
atof, atoi, atol - convert ASCH to numbers 

SYNOPSIS 
double ~tor<nptr) 
dun .,nptr; 

1tolfoptr) 
char •nptr; 

long mtol foptd 
'"i"l{>tr; 

DESC:IUPTIO:'ll 
These functions convert a string pointed to by nptr to floating, integer. and long integer 
representation respectively. The first unrecognized character ends the string. 

A recognizes an optional string of tabs and spaces, then an optional sign, then a string 
digits optionally containing a decimal point, then an optional ·e' or 'E' followed by an optionally 
signed integer. 

Atoi and a1ol recognize an optional string of tabs and spaces, then an optional sign, then a string 
of 

SEE ALSO 

Bl'.GS 
are no provisions for overflow. 
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crypt, setkey, encrypt - DES encryption 

SY~OPSIS 
chiu •crypt(key. ult) 
chu •key, •salt; 

se~key(key) 

duu •fu:y; . 

i!'l'U:rypt (block, edftag) 
char .. block; 

DESCRIPTION 
Crypt is the pa~sword encryption routine. It is based on the NBS Data Encryption Standard, 
with variations intended <among other things) to frustrate use of hardware of 
the DES for key search. 

The first argument to crypt rs a user's typed password. The second is a 2~dumu:ter 
chosen from the set [a-zA-Z0-9.I]. The SQ/t string is used to perturb algorithm in one 

4096 diff ererH ways, after which the password is used as the key to encrypt a con· 
!hU'H string. The returned value points to the encrypted password, in the same as the 
salt. The first two characters are the salt itself. 

The other entries provide <rather primitive) access to the actual 
sttkey is a character array of length 64 containing only the characters with 

and i. If this string is divided into groups of 8, !01.-;.cmier bit in each group is 
leading to a 56-bit key which is set into the machine. 

argument to the encrypt entry is likewise a character array len1th 64 :.md 
l's. argument runy is modified in pl1ee to a similar array representing the bits the argu-
ment after been subjected to the DES algorithm using the key set by setkey. ff is 
0, the argument is encrypted; if non-zero, it is decrypted. 

sn: ALSO 
passwd0), pa.sswd(5), loginO). getpass(3) 

BUGS 
The retum value points to static data whose content is overwritten by each call. 
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NAME 
ctime, localtime, gmtime, asctime, timezone - convert date and time to 
ASCII 

SYNOPSIS 
char *ctime(clock) 
long >'relock; 

#include <time.h> 

struct tm *localtime(clock) 
long '"'clock; 

struct tm -::gmtime(clock) 
long "'clock; 

char *asctime(tm) 
struct tm >'<tm; 

char *timezone(zone, dst) 

DESCRIPTION 
Ctime converts a time pointed to by clock such as returned by time(2) into 
ASCII and returns a pointer to a 26-character string in the following form. 
All the fields have constant width. 

Sun Sep 16 01:03:52 1973\n\O 

Localtime and gmtime return pointers to structures containing the broken
down time. Localtime corrects for the time zone and possible daylight sav
ings time; gmtime converts directly to GMT, which is the time UNIX uses. 
Asctime converts a broken-down time to ASCII and returns a pointer to a 
26-character string. 

The structure declaration from the include file is: 

struct tm { /* see ctime(3) */ 
int tm_sec; 
int tm_min; 
int tm_hour; 
int tm_mday; 
int tm_mon; 
int tm_year; 
int tm_wday; 
int tm_yday; 
int tm_isdst; 

struct tm 
struct tm 
char 

i'rlocaltime(); 
*gmtime(); 
*asctime(); 
~\ctime(); char 
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char *timezone(); 

These quantities give the time on a 24-hour clock, day of month (1-31), 
month of year (0-11), day of week (Sunday= 0), year ~ 1900, day of year 
(0-365), and a flag that is nonzero if daylight saving time is in effect. 

When local time is called for, the program consults the system to determine 
the time zone and whether the standard U.S.A. daylight saving time adjust
ment is appropriate, The program knows about the peculiarities of this 
conversion in 1974 and 1975; if necessary, a table for these years can be 
extended. 

Timezon~ returns the name of the time zone associated with its first argu· 
ment, which is measured in minutes westward from Greenwich. If the second 
argument is 0, the standard name is used, otherwise the Daylight Saving 
version. If the required name does not appear in a table built into the 
routine, the difference from GITT is produced; e.g. in Afghanistan 
_E._imezon_!::(-(60·:,~+30), Q) is appropriate because it is 4:30 ahead of GMT and 
the string GMT+4:30 is produced. 

SEE ALSO 
time(2) 

BUGS 
The return values point to static data whose content is overwritten by each 
ca11. 
If timezone has no name for the timezone in the table built into the rou
tine, the mfT-relat.ive string which is returned is not compatible with the 
Arpanet message header date field spec. 
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NAME 
isalpha. isupper. islower, isdi1it, isalnum. isspace, ispunct, isprint, iscntrl. isascii - character 
classification 

SY!li!OPSIS 
#include <ctype.b> 

lsalpha(c) 

DESCRIPTION 
These macros classify ASCII-coded inte1er values by table lookup. Each is a predicate retum
in1 nonzero for true, zero for false. lsascii is defined on all integer values~ the rest are defined 
only where isasciiis true and on the single non-ASCII value EOF (see s1d10(3)). 

isalpha 

isupper 

islower 

isdigit 

isalnum 

isspace 

ispunct 

1sprin1 

iscntrl 

1sasc1i 

SEE ALSO 
ascii(7) 

7th Edition 

c is a letter 

c is an upper case letter 

c is a iower case letter 

c is a digit 

c is an alphanumeric character 

c is a space. tab, carriage return. newline, or formfeed 

c is a punctuition character (neither control nor alphanumeric> 

c is a printing character, code 040(8) (space) through 0176 (tilde) 

c is a delete character (0177) or ordinary control character Oess than 040). 

c is an ASCII character. code less than 0200 
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NAME 
curses - screen functions with .. optimal .. cursor motion 

SYNOPSIS 
cc [ flags 1 tUes - laarses - Uermcap [ libraries ] 

DESCJUPTION 
These routines give the user 1 method of updating screens with reasonable optimization. They 
keep an imaae or the current screen, and the user sets up an image of 1 new one. Then the 
rt/rtshO tells the routines to make the current screen look like the new one. In order to initial
ize the routines, the routine initst:rO must be called before any or the other routines that deal 
with windows and screens are used. The routine endwinO should be called before uitinj. 

SEE ALSO 
Scrttn Updating and Cursor MoW!mtnt Optimization: A library Package, Ken Arnold, 
sny(2), setenv(J), lermcap(S) 

A'IJTHOR 
Ken Arnold 

FUNCTJONS 
111ddc:hkh) 
addstr(str) 
box (win, vert,hor) 
crmodeO 
clear() 
dearok (scr.boolf) 
c!rtobotO 
tlrtoeolO 
delchO 
deletelnO 
delwin(win) 
echoO 
endwinO 
eraseO 
getchO 
setcap(name) 
getstdstr) 
geumodeO 
1etyx ( win,y ,x) 
inchO 
initscrO 
imchk) 
insertlnO 
luveok(win.boolO 
lon1name (termbuf ,name) 
move(y.x) 
mvcur Oasty ,Jastx,newy ,newx) 
newwin (lines,cols,begin_y .begin_x) 
n.10 
noc:rmodeO 
noechoO 
nonlO 
norawO 
overlay(winl,win2) 
overwrite (win 1, win2) 

41h Berkeley Distribution 

add a character to stdscr 
add a string to stdscr 
draw a box around a window 
set cbre;;.; mode 
clear stdscr 
set clear flag for scr 
clear to bottom on suiscr 
dear to end of line on s1dscr 
delete a character 
delete a line 
delete win 
set echo mode 
end window modes 
erase stdscr 
gel a char through stdscr 
get terminal capability name 
1et a string through stdscr 
get tty modes 
get (y ,x) cocordinates 
get char at current (y,x) co-ordinates 
initialize screens 
insert a char 
insert a line 
set leave flag for win 
get long name from termbuf 
move to ()'.x) on stdscr 
actually move cursor 
create a new window 
set newline mapping 
unset c:break mode 
unset echo mode 
unset newline mappina 
unset raw mode 
overlay win l on winl 
overwrite win 1 on top of win2 
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NAME 
dbminit, fetch, store, delete, firstkey, nextkey - data base subroutines 

SY:"ltOPSIS 
typedef struct ( 

char •dptr; 
Int dsize; 

} datum; 

dbminit (file) 
char •file; 

datum fetch (key) 
datum key; 

store(key, contt'Dt) 
datum key, content; 

delele(key) 
datum key; 

datum ftrstkeyO 

datum nextkeyCkey) 
datum key; 

DESCRIPTION 
These functions maintain key/content pairs in a data base. The functions will handle very large 
(a billion blocks) databases and will access a keyed item in one or two file system accesses. The 
functions arc obtained with the loader option -ldbm. 

Keys and conrenrs are described by the datum typedef. A datum specifies a string of dsize bytes 
pointed to by dptr. Arbitrary binary data, as well as normal ASCII strin15, are allowed. The data 
base is stored in two files. One file is a directory containing a bit map and has '.dir' as its suffix. 
The second file contains all data and has '.pag' as its suffix. 

Before a database can be accessed, it must be opened by dbminit. At the time of this call. the 
files fi/e.dir and fi/e.paa must exist. (An empty database is created by creating zero-length 
'.dir' and '.pag' files.) 

Once open, the data stored under a key is accessed by fetch and data is placed under a key by 
store. A key (and its associated contents) is deleted by Mlete. A linear pass through all keys in 
a database may be made, in an (apparently) random order, by use or fintkey and nextke.v. First
key will return the first key in the database. With any key nextlcey will return the next key in 
the database. This code will traverse the data base: 

for (key - firstkey()~ key.dptr !- NULL~ key - nextkey(key)) 

DIAGNOSTICS 

BUGS 

All functions that return an int indicate errors with neptive values. A zero return indicates ok. 
Routines that return a datum indicate errors with a null (0) dplT. 

The • .pag' file will contain holes so that its apparent size is about four times its actual content. 
Older UNIX systems may create real file blocks for these holes when touched. These files can· 
not be c0pied by normal means (cp, cat, tp, tar. ar) without filling in the holes. 

Dptr pointers returned by these subroutines point into static storage that is changed by subse
quent calls. 

The sum or the sizes or a key/content pair must not exceed the internal block size (currently 
1024 bytes). Moreover all key/content pairs that hash together must fit on a single block. 
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Store will reu.1rn an error in the event that a disk block fill~ with inseparable data. 

Delete does not physically reclaim file space, although it does make it available for reuse. 

The order of keys presented by firstkey and nextkey depends on a hashing function, not on any
thing interesting. 
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NAME 
ecvt, f cvt, acvt - output conversion 

SY SO PSIS 
char •ent(value, ndiait, decpt, slan) 
double value; 
Int ndl11t. •decpt, •sian; 

char •fcyt{value, ndi1it, decpt, sian) 
double value; 
int ndi1it, •decpt, •sl1n; 

char •acvt (value, ndlait, buf) 
double value; 
char •buf; 

DESCRIPTION 
Ecvt converts the value to a null-terminated string of ndigit ASCII diails and· returns a pointer 
thereto. The position of the decimal point relative to the beainnina or the string is stored 
indirectly through decpt (negative means to the left of the returned dis.its). If the sian of the 
result is negative. the word pointed to by sign is non-zero, otherwise it is zero. The low-order 
diait is rounded. 

Fcvt is identical to ecvt, except that the correct digit has been rounded for Fortran F-format out
put of the number of digits specified by ndigits. 

Gcvt converts the value to a null-terminated ASCII string in bu/ and returns a pointer to bu/. It 
attempts to produce ndigit significant digits in Fortran F format if possible, otherwise E format, 
ready for printing. Trailing zeros may be suppressed. 

SEE ALSO 
printf(J) 

81.JGS 
The return values point to static data whose content is overwritten by each c:all. 
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NAME 
end, etext, edata - last locations in program 

SYNOPSIS 
extern end; 
extern etext; 
extern eclata; 

DESCRIPTION 
These names ref er neither to routines nor to locations with interesting contents. The address 
of etexr is the first address above the program text, edata above the initialized data region, and 
end above the uninitialized data region. 

When execution begins, the program break coincides with end, but it is reset by the routines 
brk(2), malloc(3), standard input/output (stdio(3)), the profile (-p) option of cc(l), etc. The 
current value of the program break is reliably returned by 'sbrk(O)', see brk(2). 

SEE ALSO 
brk (2), malloc(3) 
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NAME 
exp, log, loglO, pow, sqrt - exponential, logarithm, power. square root 

SY~OPS1S 

#include < math.h > 
double exp(x) 
double x; 

double log(x) 
double x; 

double loglO(x) 
double x; 

double pow(x, y) 

double x:, y; 

double sqrt(x) 
double x; 

DESCRIPTIO~ 

Exp returns the exponential function of x. 

Log re1urns the natural logarithm of x; log JO returns the base 10 logarithm. 

POI'.' returns x'. 
Sqrt returns the square root of x. 

SU: ALSO 
hypo10), sinh0), intro(2) 

DIA.G~OSTICS 

EXP (JM l 

E.xp and pow return a huge value when the correct value would overflow; errno is set to 
ERANGE. Pov.· returns 0 and se!s errno to EDOM when the second argument is ne1a1ive and 
non-integral and when both arguments are 0. 

Log returns 0 when xis zero or negative; trmo is set to EDOM. 

Sqrt returns 0 when xis negative; errno is set to EDOM. 

7th Edition 
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NAME 
fclose, ffiush - close or flush a stream 

SY~OPSIS 

#irlH::!ud~ <stdio.h > 
fdosefatream) 
flU: "Strum; 

fth!sh (stream) 
FILI •stream; 

DESCRIPTION 
Fdose causes any buffers for the named stream to be emptied, and the file to be dosed. Buffers 
allocated by the standard inpu!/output system are freed. 

is performed automatically upon calling exit(2). 

causes any buffered data for the named output stream to be wriuen to that file. The 
stream remains open. 

SEE ALSO 
ciose(2), fopenO), setbuf(3) 

DIAG'.\IOSTKS 
routines return EOF if stream is not associated with an output file, or if buffered data 

cannot be transferred to that file. 
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SAME 
feof, ferror, clearerr, fileno - stream status inquiries 

SYNOPSIS 
#include <stdio.b> 

feof(stream) 
FILE •strum; 

f error <stream) 
nu: •stream 

dearerr (stream) 
FILE •stream 

fUeno(stream) 
FILE '"Stream; 

DESCRIPTION 

FERROR (JS) 

Feofretums non-zero when end of file is read on the named input stream, otherwise zero. 

Ferror returns non-zero when an error has occurred readins or writing the named stream, other
wise zero. Unless cleared by clearerr. the error indication lasts until the stream is closed. 

Clrerr resets the error indication on the named strtam. 

Fileno returns the integer file descriptor associated with the stream. see open(2). 

These functions are implemented as macros; they cannot be redeclared. 

SEE ALSO 
fopen(J), open(2) 

7th Edition 
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fabs, floor. ceil - absolute value. floor. ceilina functions 

SYSOPSlS 
#include < math.h > 
double ftoor(x) 
double x; 

double cell ( x) 
double x; 

double fabs(x) 
double x; 

DESCRIPTION 
Fobs returns the absolute value Ix~ 

Floor returns the largest integer not greater than x. 

Ceil returns the smallest integer not less than x. 

SEE ALSO 
abs CJ) 

7th Edition 
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fopen, freopen, fdopen - open a stream 

SYNOPSIS 
#hu:h1de < shiio.h> 

nu: •fopeo(fileoame, type) 
char • fUeoame, •type; 

nu: •freopeo(fileoame, type, stream) 
duu •6leoamt, •type; 
nu: •strum; 

nu; • fdopen UUdes, type) 
duu •type; 

DESCRIPTION 
Fopen opens the file named by filename and associates a stream with it. Fopen returns a pointer 
to be used to identify the stream in subsequent operations. 

Type is a character string having one of the following values: 

"r• open for reading 

·w~ create for writing 

~a· append: open for writing at end of file, or create for writing 

In addition, each type may be followed by a '+' to have the file opened for reading and writing 
•r + • positions the stream at the beginning of the file, •w + • creates or truncates it, and ·a+· 
positions it at the end. Both reads and writes may be used on read/write streams, with the limi
tation that an /:reek. rewind. or reading an end-of-file must be used between a read and a write 
or vice-versa. 

£reopen substitutes the named file in place of the open stream. It returns the original value of 
stream. The original stream is closed. 

Freopen is typically used to attach the preopened constant names, stdio, stdout, stderr, to 
specified files. 

fdopen associates a stream with a file descriptor obtained from open. dup. creat, or pipe(2). The 
rype of the stream must agree with the mode of the open tile. 

SEE ALSO 
open(2), fdose(3) 

DIAGNOSTICS 
Fopen and freopen return the pointer NULL if filename cannot be accessed. 

BUGS 
ffiopen is not portable to systems other than UNIX. 

The read/write rypes do not exist on all systems. Those systems without read/write modes will 
probably treat the type as if the • +' was not present. 
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fre1d, fwrite - buffered binary input/output 

SYNOPSIS 
#inchuie <stdio.h> 

fre1d(ptr, sil4eof(•pU), ni«ems, stream) 
FILE "'Strum: 

fwrUe(ptr, slzeof<•ptr). nUems, stream) 
FILE •strum; 

DESCRIPTION 

FREAD ( 3S) 

Fread reads. into a block beginning at ptr, nitems of data of the type of •ptr from the named 
input stream. h returns the number of items actually read. 

If stream is s:din and the standard output is line buffered, then any partial output line will be 
flushed before any call to rtad(2) to satisfy the fread. 

£-.,.-rite appends at most nilems of data of the type of •ptr beginning at ptr to the named output 
stream. It returns the number of items actually written. 

SEE ALSO 
read(2). write(2), fopen(3), getd3), putc{J), gets()}, puts(3), printf{J), scanf{3) 

D!AG~OST!CS 

FrearJ and fente return 0 upon end of file or error. 

Bt.:GS 

4th Berkeley Distribution 
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NAME 
frexp. ldexp, modf - split into mantissa and exponent 

SYNOPSIS 
double frexphalue, eptr) 
double •alue; 
Int •eptr; 

double ldexp(•alue, exp) 
double nlue; 

double modf(nlue. iptr) 
double •alue, •lptr; 

DESCRIPTIO~ 

FREXP(J) 

Frexp returns the mantissa of a double 110lur as a double quantity. x. of mqnitude less than 1 
and stores an inteaer n such that t10lue - x• 2n indirectly throuah rptr. 

Ldexp returns the quantity t10lue• z'XP. 

Mod/ returns the positive fractional part of WJlue and stores the inteaer part indirectly through 
iptr. 
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NAME 
fseek, ftell, rewind - reposition a sueam 

SYNOPSIS 
#indude < stdio.h ·> 
fseek (stream, offset. ptrname) 
FILI •stream; 
fon1 offset; 

long fttlHstream) 
nu: •stream; 
~wind (stream) 

DESCRIPTION 
Fseek sets the position of the next input or output operation on the srrtam. The new position is 
at the signed distance offset bytes from the beginnin1. the current position, or the end of the 
file, according as ptrname has the value 0, l, or 2. 

Fseek undoes any effects of un,etdJ). 

Ftell returns the current value of the offset relative to the beginnina of the file usociated with 
the named stream. It is measured in bytes on UNIX; on some other systems it is a magic 
cookie, and the: only foolproof way to obtain an Qffset for ftttk. 

Rewmd(srrtam) is equivalent to ft;eeldstream, OL. 0). 

SEE ALSO 
lseek(2). fopenO) 

DWAG~OSTICS 

fseek returns - l for improper seeks. 
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NAME 
pmma - log gamma function 

SYNOPSIS 
#hu::hute < math.h > 
double gammah:) 
double x; 

DESCIUPTJO!'> 

GAMMA !3M I 

Gamma returns In If <!xi> I. The sign of r<lxl> is returned in the external integer s1g11xom. 
The following C program might be used to calculate r: 

DIAGNOSTICS 

y .... gamma(x); 
if (y > 88.0) 

errorO; 
y - exp(y); 
if(signgam) 

y ... -y~ 

A huge value is returned for negative integer arguments. 

BUGS 
There should be a positive indication of error. 

7th Edition 
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1etar1. iar1c - command a,.uments to Fortran 

SY~OPSIS 
subroucine ttt•ra< arano, strin1) 
lntt1H arano 
charaC'ter • ( •) strin& 

iaracO 

D£SCRIPTIO!'ii 

GETARG ( Jf) 

These procedures permit Fortran proerams to access the command arguments. The integer 
f unC'tion larsc rerums the number of command aquments. The .subroutine cl'farg stores the 
nth command argument in its second araument. The string is truncated or padded with blanks. 
in accord with the rules of Fortran character assianment. 

The command 
So ara 1 argument2 

will return 2 as the value ol laqc. lf s is declared charlcter•4. then 
call 1etari<2. s) 

will put ••arau" in s. 

SEE ALSO 
exec(2) 

7th Edition 
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NAME 
aetc, getchar. f getc, aetw - aet character or word from stream 

SYNOPSIS 
#Include <stdlo.h> 

int aetc(stream) 
FILE •stream; 

int 1etcharO 

Int f1etc(stream) 
FILE •stream; 

int aetw(stream) 
FILE •stream; 

DESCRIPTION 
Getc returns the next character from the named input stream. 

GetcharO is identical to getdstdin). 

Fgetc behaves like getc. but is a aenuine function, not a macro; it may be used to save object 
text. 

Getw returns the next word (32·bit inteaer on a V AX-11) from the named input stream. It 
returns the constant EOF upon end of file or error. but since that is a good integer value, feof 
and ferror(3) should be used to check the success of getw. Getw assumes no special alignment 
in the file. 

SEE ALSO 
fopen(J), putc{J), aets(3), scanf(3), fread(3), ungetc(J) 

DIAG!'IOSTICS 

BUGS 

These functions return the inte1er constant EOF at end of file or upon read error. 
A stop with messaae. 'Readina bad file'. means an attempt has been made to read from a 
stream that has not been opened for readina by /open. 

The end-of -file return from getchar is incompatible with that in UNIX editions 1-6. 
Because it is implemented as a macro, getc treats a stream argument with side effects incorrectly. 
In particular, 'getd•f + + )~ • doesn't work sensibly. 
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NAME 
getenv - value for environment name 

SYNOPSIS 
char *getenv(name) 
char *name; 

DESCRIPTION 

GETENV(3) 

Getenv searches the environment list (see environ(S)) for a string of the 
form ~=value and returns value if such a string is present, otherwise 0 
(~ULL). 

SEE ALSO 
environ(5), exec(2), putenv(3) 
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SAME 
1etfsent. getfsspec. getfsfile, setfsent. endfsent - get file system descriptor file entry 

SY SOPS IS 
#include < fstab.h > 
struct fstab •aetfsent 0 

struct fstab •aetfsspec(name) 
char •name; 

struct fstab •aetfsftle(name) 
char •name; 

int setfsend 0 

int endfsent 0 

DES('RIPTIO~ 

Getfsem. ge{fsspec and ge{f~le each return a pointer to an object with the following structure 
containing the broken-out fields of a line in the file !!ystem description file. /usr/i11cludelfs1ab.h. 

#defineFSNMLG 16 

siruct fstabl 
char 
char 
char 
int 
int 

}; 

fs spec{FSNMLG]; 
f s -file (FSI' MLG); 
fs:\ype(JJ; 
fs_freq: 
fs_passno; 

The fields have meanings described in ftrab(S). 

Gerfsem reads the next line of the file. opening the flit! if necessary. 

Se{fsem opens and rewinds the file. 

Endfsem closes the file. 

GetJsspec and ge{f~le sequentially search from the ~ainnin& of the file until a matching special 
file name or file system file name is found. or until tOF is encountered. 

FILES 
/etc/fstab 

SEE ALSO 
fstab(S) 

DIAG:"iOSTICS 
Null pointer (0) returned on EOF or error. 

Bl'GS 
· All information is contained in a static area so it mu!it be copied if it is to be saved. 

4th Berkeley Distribution 
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NAME 
getgrent.. gel&fli~ ptgrnam. setgrent.. endpent - pt group file entry 

SYNOPSIS 
#iaclade <arp.h> 

stract poap *s•tsrentO; 
stract group *s•tcrlW<sw> lat Pt; 
stnct poap •aetaaoam<name) cbar •..._; 

int setsrentO; 
lnteH&rentO; 

DISCIJPTION 

FILES 

Gergnnt, ,.ftid and ,.rgrnam each return Pointers to an object with the f ollowina suucture 
containing the broken-out fields of a line in the group ftlc. 

StrUCt group ( r see aetgrent(J) •/ 
char •gr _name: 
char •gr _passwd: 
int gr_Jid; 

}; 
char ••gr_mem: 

The members of this structure are: 
gr_name 

The name of the group. 
gr_passwd 

The encrypted password of the group. 
gr ..Jid The numerical group-ID. 
gr_mem 

Null-terminated vector of Pointers to the individual member names. 

Gergnnt simply reads the next line while ,.ftid and ,.rgrnam search until a matching .g;d or na,. is found (or until EOF is encountered). Each routine pictcs up where the others leave off 
so successive calls may be used to search the entire ftle. 

A call to sergnnt has the effect of rewinding the group file to allow repeated searches. Endgrtlnt 
may be called to close the group file when processing is complete. 

/etc/group 

SEE ALSO 
getloaiil(3), ptpwent(3), group(S) 

DIAGNOSTICS 
A null pointer (0) is returned on EOF or error. 

BlJGS 
All information is contained in a static area so it must be copied if it is to be saved. 
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NAME 
1etloain - aet login name 

SYNOPSIS 
char •1erlotln 0 

DESCRIPTION 

UNIX Programmer's Manual GETLOGIN ( 3) 

Getlogin returns a pointer to the los,in name u found in ktclutMp. It may be used in conjunc
tion with getpwnam to locate the· correct password ftle entry when the same userid is shared by 
several login names. 

If gerlogi11. is called within a process that is not attached to a typewriter, it returns NULL. The 
correct procedure for determining the login name is to ftrst calf getlogin and if it fails. to call 
getpw:uid. 

FILES 
/etc/utmp 

SEE ALSO 
getpwent(3), getgrent(3), utmp(S) 

DIAGNOSTICS 
Returns NULL (()) if name not found. 

Bl'GS 
The return values point to static data whose content is overwritten by each can. 

7th Edition 
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NAME 
getpass - read a password 

SYNOPSIS 
char •aetpass (prompt> 
char •prompt; 

DESCRIPTION 

UNIX Programme•·'s Manual GETPASS ( 3 > 

Getpass reads a password from the ftle /devltry, or if that cannot be opened, from the standard 
input, after prompting with the null-terminated string prompt and disabling echoing. A pointer 
is returned to a null-terminated string of at most 8 characters. 

FILES 
/dev/tty 

SEE ALSO 
crypt(3) 

BUGS 
The return value points to static data whose content is overwritten by each call. 

7th Edition 
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~AME 

getpw - get name from uid 

SY~OPSIS 

1etpw(uid, buf) 
char •buf; 

DESCRIPTION 

UNIX Programmer's Manual GETPW (3 > 

. Gttpw searches the password file for the (numerical) uid, and fills in bl(/'with the corresponding 
line; it returns non-zero if uid could not be found. The line is null-terminated. 

FILES 
/etc/passwd 

SEE ALSO 
getpwent(3), passwd(S) 

DIAG'.'liOSTICS 
Non-zero return on error. 

i1h S:tfitinn 
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NAME 
aetpwent, getpwuid, getpwnam, setpwent, endpwent - get pusword file entry 

SYNOPSIS 
#Include < pwd.b > 
struct passwd •1etpwentO 

struct passwd •1etpwuid(uld) 
Int uid; 

stnact passwd •1etpwnam (name) 
char •name; 

int setpwent 0 

int endpwent 0 
DESCRIPTION 

FILES 

Getpwent, getpwuid and getpwnam each return a pointer to an object with the following structure 
containina the broken-out fields of a line in the password file. 

struct passwd ( /• see aetpwent(3) •/ 
char •pw_name; 
char •pw _passwd; 
int pw_uid; 
int pw_aid; 
int pw_quota; 
char •pw _comment~ 
char •pw _aecos; 
char •pw _dir; 
char •pw _shell; 

); 

The fields pw_quota and pw_commen.t are unused; the others have meanings described in 
pas.swd(S). 

Getpwtnt reads the next line (opening the file if necessary); setpwtnt rewinds the file; endpM:en1 
closes it. 

Getpwuid and getpwnam search from the beginning until a matching uid or name is found (or 
until EOF is encountered). 

/etc/puswd 

SEE ALSO 
getlogin(3), actgrent(3), passwd(S) 

DIAGNOSTICS 
Null pointer (0) returned on EOF or error. 

BUGS 
All information is contained in a static area so it must be copied if it is to be saved. 
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~AME 

gets. f gets - get a string from a stream 

SYNOPSIS 
#Include < stdio.h > 
char •&ets(s) 
char •s; 

char •faets(s, n, stream) 
cbar •s; 
FILE •stream; 

DESCRIPTION 

GETS ( 3S) 

Gers reads a string into s from the standard input stream stdin. The string is terminated by a 
newline character. which is replaced in s by a null character. Gets returns its argument. 

Fgets reads n-1 characters. or up to a newline character. whichever comes first, from the 
stream into the string s. The last character read into s is followed by a null character. Fgers 
returns its first argument. 

SEE ALSO 
puts<3), getd3). scanf(3), fread(3), ferror(3) 

DIAG~OSTICS 

Gers and /gets return the constant pointer NULL upon end of file or error. 

BLGS 
Gers deletes a newline. fgers keeps it, all in the name of backward compatibility. 

3-32 

7th Edit.ion 



HYPOT (3M) UNIX Programmer's Manual 

NAME 
hypot, cabs - Euclidean distance 

SYNOPSIS 
#Include < matb.h > 
double hypol (x, y) 
double x, y; 

double cabs(z) 
struct { double x, y;) z; 

DESCRIPTION 
Hypot and cabs return 

sqrt(x•x + y•y), 

taking precautions against unwarranted overflows. 

SEE ALSO 
exp(3) for sqrt 

7th Edition 
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~AME 
jO, j 1, jn, yO, y 1, yn - besscl functions 

SY~OPSIS 

#include <math.h> 

double jO(x) 
double x; 

double jl (x) 
double x; 

double jn<n, x) 
double x; 

double yO(x) 
double x; 

double yt (x) 
double x; 

double yn (n, x) 
double x; 

DESCRIPTION 

JO(JM) 

These functions calculate Bessel functions of the first and second kinds for real ar1uments and 
integer orders. 

DIAG~OSTICS 
Negati\le arguments cause yO, yl, and yn to return a huge negative value and set errno to 
EDOM. 
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NAME 
jobs - summary of job control facilities 

SYNOPSIS 
#hu::hade <sys/iocd.h> 
#im:=lude <slgnath> 
#hu::hule < sys/vtlmes.h > 
#include <waU.h> 

int tildes. slgno; 
short phi, pgrp; 
union wiah status; 
struet ¥times wt; 

ioctHftldes, TIOCSPGRP. &pgrp) 
ioctl(ftldes, TIOCGPGRP, &parp) 

selparp(pid, pgrp) 
getparp(pitO 
kiUpg (pgrp, signo) 

si1se« (sig110, action) 
sighold (si1no) 
sigreise(si1no) 
sigpa use (signo) 
slgsys faigno, action) 

waUJ (&status, options, &vt) 

cc ... -ijobs 

DESCRIPTION 
The facilities described here are used to support the job control implemented in csh(l). and 
may be used in other programs to provide similar facilities. Because these facilities are not 
standard in UNIX and because the signal mechanisms are also slightly different, the associated 
routines a.re not in the standard C library, but rather in the -ljobs library. 

for descriptions of the individual routines see the various sections listed in SEE ALSO below. 
This section attempt only to place these facilities in context, not to explain the semantics of the 
individual calls. 

Terminal zrbilraiion mechanisms. 

The job control mechanism works by associating with each process a number called a process 
group : related processes (e.g. in a pipeline) are given the same process group. The system 
assigns a single process group number to each terminal. Processes running on a terminal are 
given read access to that terminal only if they are in the same process group as that terminal. 

Thus a command interpreter may start several jobs running in different process groups and arbi· 
trite access to the terminal by controlling which, if any, of these processes is in the same pro
cess group as the terminal When a process which is not in the process group of the terminal 
tries to read from the terminal. ail members of the process group of the process receive a 
SlGTTIN signal, which normally then causes them to stop until they are continued with a 
SlGCONT signal. (See sigsys(2) for a description of these signals; 11y(4) for a description of 
process groups.) 

If a process which is not in the process group of the terminal attempts to change the terminals 
mode, process group of that process is sent a SIGITOU signal, causing the process group to 
stop. A similar mechanism is foptionaUy) available for output, causing processes to block with 
SIGTIOU when they attempt to write to the terminal while not in its process group; this is 
controlled by the L TOSTO? bit in the Uy mode word, enabled by .. stty tostop" and disabled 
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(the default) by "suy -tootop." (The LTOSTOP bit is described in tty(4)). 

How the sbeU manlpu!atH process groups. 

JOBS ( JJ) 

A shell which is interactiv~ first establishes its own process group and a process group for the 
terminal~ this prevents other processes being stopped while the terminal is 
under its control. The shell then each job it creates a proceM group. When a 
job is to be run in the foreground, the shell gives the terminal to the process group of the job 
using the TlOCSPGRP and When a stops or the shell 
reclaims the terminal proceM group to that of the using 
TIOCSPGRP again. 

Shells which ue running shell non~interactively do not manipulate process 
groups of jobs create. Instead, the process group Of and ter-
minal unchanged. Th.is assures if any sub$process they create for terminal i/o, the 
shell and 111 its sub-processes will be are a single process poup}. The 
interactive parent the shell can us...""d to the stoppqe. 

Processes which arc orphans (whose ~renl.! , ind of these processes 
are protected by the system from Slopping, since there am no interactive R.uher 
than blocking, reads from the control terminal return end~of-tile and writes to the control ter-
minal are permitted for Similarly processes 
which ignore or hold the SiGTTIN or siznaJ are not sent these sianals when access-
ing their control if are not in the process groop I.be terminal reads 
simply return end-of-file. Output ilnd mode are 

Before a back in the i:mxeu group in 
and then sends the shell md my intermedi-
ate processes back to an interactive The shell also restores procas ifOUP of the ter-
minal when it finishes, as the process which then resumes not n~ily be in control 
of the u:rminal o~herwise. 

Nain pronsses. 

A process which does not alter the stlte the and which does no job control can 
invoke subprocesses normally without worry. if such a procr.s.'i a ~i!'m(J) md this 
command is then both of processes will together. Thus simple processes need 
not worry about "shell or other processes. 

Processes whk:b mo4iry !he termhuiti !lili~te. 

When first setting the with the 
ping signals held, ~hat it is in the h $hould 
and set the caEches for SIGTTIN. S!GTTOU and SJGTSTP. 
code that wm be needed, that unit 2 is known to be a 

r1etry: 

short tperp; 

siaset(SIGTSTP. SIG_HOLD>; 
slgset(SIGTTIN. SIG_HOLD>; 
sicse« CSIGITOU. SIG _.HOl.D); 
if <loctH2. TIOCGPGRP. &:tnrp) !• 0) 

IOIG nom1; 
if hpgrp !• gcelpgrp(O)) ( not In foreground re/ 

sicser(SIGTTOU. SIG DFU; 
kUHO. SIGTTOU); -

job steps here wmiting for SIGCONT •I 
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... save old t~rminal modes and set new modes ... 
si1set(SIGTTIN. onstop); 
sigset(SIGTTOU. onstop); 
sigset(SIGTSTP, onstop); 

JOBS UJ> 

It is necessary to ignore SIGTSTP in this code because otherwise our process could be moved 
from the foreground to the background in the middle of checking if it is in the foreground. 
The process holds all the stopping signals in this critical section so no other process in our pro
cess group can mess us up by blocking us on one of these signals in the middle of our check. 
(This code assumes that the command interpreter will not move a process from foreground to 
background without stopping it; if it did we would have no way of making the check correctly.) 

The routine which handles the signal should clear the catch for the stop signal and /(I//( 2) the 
processes in its process group with the same signal. The statement after this kill will be exe
cuted when the process is later continued with SIGCONT. 

Thus the code for the catch routine might look like: 

sigset (SIGTSTP, onstop); 
si1set(SIGTTIN, orastop); 
sigset (SIGTTOU, onstop); 

onstcp(siano) 
int slgno; 

... restore old terminal store ... 
sigset(signo, SIG_DFU; 
km (0, signo); 
I• stop here unHl continued •/ 
· slaset bi1no. oHtop); 
... restore our special terminal state ... 

This routine can also be used to simulate a stop signal. 

If a process does not need to save and restore state when it is stopped, but wishes to be notified 
when it is continued after a stop it an catch the SIGCONT signal~ the SIGCONT handler will 
be nm when the process is continued. 

Processes which lock data bases such as the password file should ignore SIGTTIN, SIGTTOU. 
and SIGTSTP signals while the data bases are being manipulated. While a prdt:ess is ignoring 
SIGITIN signals. reads which would normally have hung wm return end-of-file; writes which 
would normally have caused SIGTTOU signals are instead permitted while SIGITOU is 
ignored. 

Interrupt-level process h11uumn1. 

Using the mechanisms of sigse1(3) it is possible to handle process state changes as they occur 
by providing an intermpt~handling routine for the SIGCHLD signal which occurs whenever lhe 
status of a child process changes. A signal handler for this signal is established by: 

slgset(SIGCHLD, onddld); 
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The shell or other process would then await a in child status with code the form: 

recheck: 
SiBholl:HSIGCHLD>; / 0 start critical section •/ 
if (no children 10 { 

sigpause(SIGCHLD>; /• SIGCHtD and pause.,/ 
goto recheck; 

} 
sigrdse(SIGCHLDl; /"end critical 
I• now hue a child to process •/ 

Here we are using sighold to temporarily block the SIGCHLD signal during the checking of the 
data structures telling us whether we have a child to process. If we didn't block the signal we 
would have a race since the signal might corrupt our decision by arriving shortly after 
we had finished checking the condition but before we paused. 

If we need to wait for something to happen, we call s1gpause which automically releases the hold 
on the SlGCHLD signal and waits for a signal tt:• occur starting a pau~(2). Otherwise we 
simply release the SlGCHLD signal and process the child. is similar to the PDP-11 
woa instruction, which returns the priority the proces.."Wr to the base level and idles 
for an interrupt. 

It is important. to note that the long-standing in the would 
lost a SJGCHLD signal which occurred while signal was blocked has been fixed. This is 
because s1ghold usi::s the sel of .f1gsys(2} to the signal action from 
being taken without the signal if it occurs. a action set with has 
the signal held while the action rourine is much as a the interrupt priority of the pro-
cessor is raised when a device is taken. 

in this interrupt driven style of termination processing it is necessary that the wr.w calls used to 
retrieve status in the D handler block. This is because a single invocation of 
the SIGCHLD handler may indicate an arbitrary number process status changes: signals are 
not queued. This is similar to the case in a disk driver where several drives on a con
troller may report status at once, while there is only one interrupt taken. It is even possible for 
no children to be ready to report status when the SIGCHLD handler is if the signal 
was posted while the SlGCHLD handler was active, and the child was noticed due to a 
SIGCHLD sent another process. This causes no problem, since handler will be 
called whenever there is work to the handler just has to collect all calling 
wairJ until it says no more information is available. Further status are gu1ranteed to 
be reflected in another SIGCHLD handler call. 

Restarting calls. 

In older versions of UNIX "slow" system were interrupted when occurred, return-
ing E'INTR. The new signal mechanism sigset(3) restarts calls inter-
rupting them. To summarize: pause and wait return error EINTR (as before). ioctl and 
restart, and read and write restart unless some data was read or written in which case they 
retum indicating how much data was read or wrinien. In programs which use the older sig
nal(l} mechanisms. all of these calls return ElNTR if a signal occurs during the call. 

SEE ALSO 

BllGS 

cshO), ioctH2), killpg(2). s.t:tpgrp(2}, sigsys(2), wait3(2}, sigr1al(J), tty(4) 

The job comrol facilities are not available in standard version 7 UNIX. These facilities are still 
under development and may change in future releases of the system as bener inter-process 
communication facilities and support virtual terminals become available. The options and 
specifications of these system calls and even the calls themselves are thus subject to change. 
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NAME 
lltol, hol3 - convert between 3-byte integers and long integers 

SYNOPSIS 
lltol Up, cp, n) 
Ions •Ip; 
char •cp; 

ltol3 (cp, Ip, n) 
chu •cp; 
Ions •Ip; 

DESCRIPTION 

l3TOL ( 3) 

LJ1ol converts a list of n three-byte integers packed into a character string pointed to by cp into 
a list of long integers pointed to by Ip. 

LtolJ performs the reverse conversion from long integers (Ip) to three-byte integers (cp). 

These functions are useful for file-system maintenance where the i-numbers are three bytes 
long. 

SEE ALSO 
filsys (5) 

7th Edition 
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NAME 
malloc, free, realloc, calioc - main memory allocator 

SYNOPSIS 
char •maUodsize) 
unsianed size; 

frH(ptr) 
char •ptr; 

char •reallodptr, size) 
dur •ptr; 
1msigned size; 

duir •callodne!em, elsize) 
unsigned nelem, elsbe; 

DESCRIPTION 
Malloc and free provide a simple general-purpose memory allocation package. Malloe returns a 
pointer to a block of .,t least size bytes beginning on a word boundary. 

The argument to free is a pointer to a block previously allocated by malloc; this space is made 
available for further allocation. but its contents arc left undisturbed. 

Needless to say, grave disorder win result if the space assigned by malloc is overrun or if some 
random number is handed to /rte. 
Mafloc allocates the first big enough contiguous reach of free space found in a circular search 
from the last block allocated or freed, coalescing adjacent free blocks as it searches. h calls sbrk. 
(see break<2)) to get more memory from the system when there is no suitable space already 
free. 

Realloc changes the size of the block pointed to by prr to si:t bytes at1d returns a pointer to the 
(possibly moved) block. The contents will be unchanged up to the lesser or the new and old 
sizes. 

Realloc also works if ptr points to a block freed since the last call of malloc, realloc or calloc; 
thus sequences of free. malloc and realloc can exploit the search strategy of malloc to do storage 
compaction. 

Calloc allocates space for an array of nelem elements of size elsize. The space is initialized to 
zeros. 
&ch of the allocation routines returns a pointer to space suitably aligned {after possible pointer 
coercion) for storage of any type of object. 

DIAG~OSTICS 

IVGS 

Malloc. realloc and calloc return a nun pointer (0) if there is no available memory or if the 
arena has been detectably corrupted by storing outside the bounds of a block. Mallo<: may be 
recompiled to check the arena very stringently on every transaction~ see the source code. 

When rtalloc returns 0, the block pointed to by ptr may be destroyed. 

The current incarnation of the allocator is unsuitable for direct use in a larae virtual environ
ment where many small blocks are to be kept, since it keeps all allocated and freed blocks on a 
single circular list. Just before more memory is allocated, au allocated and freed blocks are 
referenced~ this can cause a huge number of page f au Its. 
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NAME 
mktemp - make a unique file name 

SYNOPSIS 
char •mktemp(template) 
char •template; 

DESCRIPTION 

MKTEMP (3) 

Mkttmp replaces template by a unique file name. and returns the address of the template. The 
template should look like a file name with six trailing X's, which will be replaced with the 
current process id and a unique letter. · 

SEE ALSO 
getpid(2) 
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NA.\IE 
monitor - prepare execution profile 

Sl'.'lOPSIS 
monltorOowpc, highpc:, buffer, bufsize, nfunc) 
int (•lowpe)O. (•highpdO; 
short bufferll; 

DESCRIPTION 

FILES 

An executable program created by 'cc -p• automatically includes calls for monitor with default 
parameters; monitor needn't be calleQ explicitly eiu;~pt to gain fine control over profiling. 

Monitor is an interface 10 profi/(2). loM-·pc and highpc are the addresses of two functions; buffer 
is the address of a <user supplied) array of bufiize short integers. Monitor arranges to record a 
histogram of periodically sampled values of the program counter, and of counts of calls of cer
tain functions. in the buff er. The lowest address sampled is that of /o.,.,·pc and the highest is just 
below h1ghpc. At most nfunc call counts can be kept; only calls of functions compiled with the 
profiling option -p of cd l) are recorded. For the results to be significant, especially where 
there are small. heavily used routines. it is !u.1a,ested that the buff er be no more than a few 
times smaller than the range of locations sampled. 

To profile the entire program, it is sufficient to use 

extern etextO; 

monitor< (int) 2. etext. buf. bufsize. nfund; 

£text lies just above al! the program text. see endO). 

To stop execution monitoring and write the results on the file mon.ow. use 

monitodO); 

then prof( l) can be used to examine the results. 

mon.our 

SEE ALSO 
prof< l), profil( 2). cd 1) 
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~AME 

nlist - get entries from name list 

SYNOPSIS 
#include < nlist.h > 
nUstOUename, nH 
char •filename; 
struct nlist nill; 

DESCRIPTION 
Nlist examines the name list in the given executable output fiie and selectively extracts a list of 
values. The name list consists of an array of structures containing names, types and \lah.1es. 
The list is terminated with a null name. Each name is looked up in the name list of the file. If 
the name is found, the type and value of the name are in:;,erted in the next two fields. If the 
name is not found. both entries are set to O" See a.out(5) for the structure declaration. 

This subroutine is useful for examining the system name list kept in the file /vmunb. In this 
way programs can obtain system addresses that are up to date. 

SEE ALSO 
a.out(S) 

DIAGNOSTICS 

Bl:GS 

All type entries are set to 0 if the file cannot be found or if it is not a valid namelist. 

On other versions of UNIX you must include < a.out.h > rather than < nlist.h >; this is unfor· 
tunate, but <a.ouc.h> can't be used on the VAX because it contains a union which can't be 
initialized. 
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NAME 
perror, sys_errlist, sys_nerr - system error messages 

SYNOPSIS 
perror(s) 
chu •s; 

Int sys_nerr; 
char •sys_errlisdl; 

DESCRIPTION 
Perror produces a short error message on the standard error file describing the last error 
encountered during a call to the system from a C program. First the argument string s is 
printed, then a colon. then the message and a new-line. Most usefully, the argument string is 
the name of the program which incurred the error. The error number is taken from the exter· 
nal variable errno (see imro(2)), which is set when errors occur but not cleared when non
erroneous calls are made. 

To simplify variant formatting of messages, the vector of message strings sys_errlist is provided; 
errno c:an be used as an index in this table to get the message string without the newline:. 
Sys_ntrr is the number of messages provided for in the table; it should be checked because new 
error codes may be added to the system before they are added to the table. 

SEE ALSO 
intro(2) 
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plot: openpl et al. - graphics interface 

SY~OPSIS 

openplO 

erueO 
lallbtl (s) 

duu sll; 

Une<xt, yl, :d, y2) 

drde(x, y, r) 

ardx, y, xO, yO, d, yt) 

move(x, y) 

eont<x, y) 

point (x, y) 

linemod (s) 
chu sll; 

space(xO, yO, xl, yU 

dosep!O 

DESCIUPTIO".'l 

PLOT ( 3X) 

These subroutines generate graphic output in a relatively device-independent manner. See 
plot(S) for a description or their effect. Openpl must be used before any of the others to open 
the device for wrning. Closepl flushes the output. 

String arguments to label and linemod are null-terminated, and do not contain newlines. 

Various flavors of these functions exist for different output devices. They are obtained by the 
following Id( l) options: 

- I plot device-independent graphics stream on standard output for plot{ 1) filters 
-1300 GSl 300 terminal 
-1300§ GSI 300S terminal 
-1450 DASI 450 terminal 
-14014 Tektronix 4014 terminal 

SU: ALSO 
, plotO), graph(l) 
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papen, pdose - initiate 110 to/from a process 

SYNOPSIS 
#indude <stdio.h> 

FILE •popenkomm1nd, type) 
ehu "Command, •type; 

pdose<stream) 
FIU: 18 Sire~m; 

DESCRIPTION 
The arguments to papen are pointers to null-terminated strings containing respectively a shell 
command line and an mode, either '"r" for reading or ·w" wriling. It creates a pipe 
between the calling process and the command to be executed. The value returned is a stream 
pointer that can be used (as appropriate) to write to the standard input of the command or read 
from its slandard output. 

A stream opened by popen should be dosed by pclose. which waits for the associated process to 
terminate and returns the exit status of the command. 

Because open files are shared, a "r~ command may be used as an inpu1 and a type 
"w" as an output niter. 

SEE ALSO 
pipe(2). fopen(3}, fdoseO), system , wait(2) 

DiA.G~OSTICS 

BUGS 

Popt'n returns a null pointer if files or processes cannot be created. or the Shell cannot be 
accessed. 
Pclose returns -1 if stream is not associated with a 'popened' command. 

Bulf ered reading before opening an input filter may leave lhe standard input of that filter 
mispositioned. Similar problems with an output filter may be forestalled by careful buff er flush
ing, e.g. with ffiush. see /doseO). 
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NAME 
printf, fprintf. sprintf - formatted output conversion 

SYNOPSIS 
#include <stdio.h> 

prind(format [. a.rg l . .. ) 
char •format; 
fprlntf(strn~ format [, arg] ... ) 
nu: "'strnm; 
chu •format; 

S(arintf(s. format [. arg 1 ... ) 
cw "'s. format; 

DESCRimON 
Prinif r;if.t1.c,e:s output on the standard output stream stdour. Fprinif places output on the named 
output sueam. Sprint/places "output' in the string .s. followed by the character '\0'. 

Each of these functions converts, formats. and prints its arguments after the first under control 
of the first argument. The first argument is a character string which contains two types of ob
j~ts: plain characters. which are simply copied to the output stream. and conversion 
specifications. each of which causes conversion and printing of the next successive arg print/. 

Each conversion specification is introduced by the character %. Following the •1t, there may be 

an optional minus sign ' - ' which specifies left adjustment of the converted value in the 
indicated field~ 

an optional digit string specifying a field width: if the convened value has fewer charac· 
ters than the field width it will be blank-padded on the left (or right, if the left
adjustment indicator has been given) to make. up the field width; if the field width be· 
gins with a zero. zero-padding will be done instead of blank-paddina: 

an optional period '.' which serves to separate the field width from the next digit string: 

an optional digit string specifying a precision which specifies the number of digits to ap
pear after the decimal point. for e· and f ~onversion. or the maximum number of char
acters to be printed from a string; 

the character I specifying that a foil owing cl. o, x. or 11 corresponds to a long integer 
arg. (A capitalized conversion code accomplishes the same thing.) 

a character which indk:ates the type of conversion to be applied. 

A field width or precision may be '"'' irunead of a digit string. In this case an integer arg sup
plies the field width or precision. 

The conversion characters and their meanings are 

HJ; The integer a111 is converted to decimal. octal. or hexad~mal notation respectively. 

f The float or double 0111 is converted to decimal notation in the style ' ( - ]ddd.ddd' 
where the number of d's after the decimal point is equal to the precision specification 
for the argument. If the precision is missing. 6 digil.S are given; if the precision is ex· 
plkitly 0, no digil.S and no decimal point are printed. 

e The float or double arg is converted in the style • [- Jd.ddde±dd' where there is one di· 
git before the decimal point and the number after is equal to the precision specification 
for the argument~ when the precision is missing, 6 digitS are produced. 

7th Edition 

The float or double arg is printed in style d. in style f. or in style e, whichever gives full 
precision in minimum space. 
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c The character al'fl is printed. Null characters are ignored. 

s Al'fl is taken to be a string (character pointer) and characters from the string are printed 
until a null character or until the number of characters indicated by the precision 
specification is reached; however if the precision is 0 or missing di characters up to a 
null are printed. 

u The unsigned integer arr is converted to decimal and printeci (the result wm be in the 
range 0 to 65535). 

% Print a•%·~ no argument is converted. 

in no case does a non-existent or smaU field width cause truncation of a field; padding lakes 
place only if the specified field width exceeds the actual width. Characters generated by JWinif 
are printed by purdJ). 

Eumples 
To print a date and time in the form 'Sunday, July 3. 10:02·. where W«/ctlay and month are 
pointers to null·terminated strinp: 

printf<~. %s %d. %02d.~2d", weekday, montti. day, hour. min); 

To print ,,. to S decimals: 

printf("pi ..., %.Sf". 4*atan(LO)); 

SEI ALSO 
putc<J), scanf(J), ecvt (3} 

BUGS 
Very wide fields (> 128 characters) fa.it 
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NAME 
putc, p1..1tchar, fputc, putw - put character or word on a stream 

SY~OPS!S 

#include <stdlo.h> 

int putdc, stream) 
char c; 
FILE •strum; 

putdurk) 

fputcfo, stream) 
fIU: •strHm; 

putw(w, s«ream) 
nu: •stre:tm; 

DESO~ I PTION 
Pure appends the character c to the named output srream. h returns the character written. 

Putcharfr) is defined as pwdc. stdout). 

f puu: behaves like pure. but is a genuine function rather than a macro. It may be used to save 
on object text. 

Put-..• appends word !i.e. int> w to the output sueam. It returns the word written. Putw neither 
assumes nor causes special alignment in the file. 

The standard stream suiout is normally buffered if and only if the output does not ref er to a ter
minal; this default may be changed by setbuj{J). The standard stream stderr is by default 
unbuffered unconditionally. but use of /reopen (see /open (3)) will cause it 10 become buffered; 
setbuf, again, will set the stale to whatever is desired. When an output stream is unbutf ered 
information appears on the destination file or terminal as soon as written; when it is buffered 
many characters are saved up and written as a block. Fflush (see fdose(3)) may be used to 
force the block out early. 

SEE ALSO 
fopenO), fclose(J), 1etd3). puts()), printf(J). fread(3) 

DIAG~OSTICS 

ll:GS 

These functions return the constant EOF upon error. Since this is a good integer, ferror<J) 
should be used to detect putw errors. 

Because it is implemented as a macro, puu: treats a stream argument with side effects improp
erly, In particular 'putck. •f ++);'doesn't work sensibly. 

Errors can occur long after the call lo puu:. 
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NAME 
puts, fputs - put a string on a stream 

SYNOPSIS 
#include <stdio.h> 

puts(s) 
char •s; 

fputs (s, strum) 
char •s; 
FILE •stream; 

DESCR.IPTIO!'ll 

PUTS ( 3S) 

Puts copies the null-terminated string s to the standard output stream stdout and appends a new
line character. 

Fpu1s copies the null-terminated strings to the named output stream. 

Neither routine copies the terminal null character. 

SEE ALSO 

BUGS 

fopen(3), gets(J). putc(3), printf(J). ferror(3) 
fread(J) for .fomte 

Pws appends a newline, /puts does not, aH in the name of backward compatibility. 
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:'llAME 
qsort - quicker sort 

SYSOPSIS 
qsort(base, nel, width, compar) 
char •base; 
Int (•compar) 0; 

DESCRIPTION 
Qsort is an implementation of the quicker-sort algorithm. The first argument is a pointer to the 
base of the data: the second is the number of elements; the third is the width of an element in 
bytes: the last is the name of the comparison routine. to be called with two arauments which are 
pointers to the elements being compared. The routine must return an integer less than. equal 
to, or greater than 0 according as the first argument is to be considered less than, equal to, or 
greater than the second. 

SEE ALSO 
sort Cl) 

7th Edition 
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~AME 

rand, srand - random number generator 

SYNOPSIS 
srand (seed) 
int seed; 

randO 

DESCRIPTION 

RAND (3) 

Rand uses a multiplicative congruential random number ~enerator with period 232 to return suc
cessive pseudo-random numbers in the range from 0 to 2 1-1. 

The generator is reinitialized by calling srand with 1 as argument. It can be set to a random 
starting point by calling srand with whatever you like as argument. 
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re_comp, re_exec - regular expression handler 

SY!"40PSIS 
cbar •re_comp(s) 
cbu •s; 

re_exeds) 
char •s; 

DESCRIPTION 

REG EX ( 3 J 

Re_comp compiles a string into an internal form suitable for pauem matching. Re_exec checks 
the argument string against the last string passed to re_comp. 

Re_comp returns 0 if the string s was compiled successfully; otherwise a string conlaining an er· 
ror message is returned. If re_comp is passed 0 or a null string, it returns without changing the 
currently compiled regular expression. 

Re_exec returns 1 if the string s matches the last compited regular expression. 0 if the string s 
failed to match the last compiled regular expression, and -1 if the compi!ed regular expression 
was invalid (indicating an internal error>. 

The strings passed to both re_comp and re_exec may have trailing or embedded newline charac
ters; they are terminated by 111.d!s. The regular expressions recognized are described in the 
manual entry for ed 0). given the above difference. 

SEE ALSO 
edO ), exO) 

DIAG~OSTICS 

Re_exec returns -1 for an internal error. 

Re comp returns one of !he following strings if an error occurs: "No previous regular expres· 
sion". ~Regular expression too long". "unmatched \ (", ·missing )", "too many \ (\) pairs". "un
matched\)". 
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NAME 
scanf, f scanf. sscanf - formatted input conversion 

SYNOPSIS 
#include <stdio.h> 

scanf(format [ , pointer ] . . . ) 
char •format; 

fscanf(stream, format ( , pointer ] . . . ) 
FILE •stream; 
char •format: 

sscanf (s, format [ , pointer ) . . . ) 
char •s, •format: 

DESCRIPTION 
Scan/ reads from the standard input stream stdin. Fscanjreads from the named input stream. 
Sscanf reads from the character string s. Each function reads characters. interprets them 
according to a format, and stores the results in its arguments. Each expects as arguments a 
control strina format, described below, and a set of pointer arguments indicating where the con
verted input should be stored. 

The control strina usually contains conversion specifications. which are used to direct interpre
tation of input sequences. The control string may contain: 

I. Blanks. tabs or newlines, which match optional white space in the input. 

2. An ordinary character (not %) which must match the next character of the input stream. 

3. Conversion specifications, consisting of the character '4, an optional assignment suppress-
ing character•. an optional numerical maximum field width, and a conversion character. 

A conversion specification directs the conversion of the next input field; the result is placed in 
the variable pointed to by the corresponding argument, unless assignment suppression was indi· 
cated by •. An input field is defined as a string of non-space characters; it extends to the next 
inappropriate character or until the field width, if specified. is exhausted. 

The conversion character indicates the interpretation of the input field; the corresponding 
pointer argument must usually be of a restricted type. The following conversion characters are 
legal: 

'4 a single '%' is expected in the input at this point; no assignment is done. 

d a decimal integer is expected~ the corresponding argument should be an integer pointer. 

o an octal integer is expected; the corresponding argument should be a integer pointer. 

x a hexadecimal inteaer is expected; the corresponding argument should be an integer 
pointer. 

s a character string is expected~ the corresPonding argument should be a character pointer 
pointing to an array of characters large enough to accept the string and a terminating '\O". 
which will be added. The input field is terminated by a space character or a newline. 

c a character is expected: the corresponding argument should be a character pointer. The 
normal skip over space characters is suppressed in thi~ case: to read the next non-space 
character. try '%h'. If a field width is given, the corresponding argument should refer to a 
character array, and the indicated number of characters is read. 

e a floating point number is expected: the next field is converted accordingly and stored 
f through the corresponding argument, which should. be a pointer to a float. The input for

mat for floating point numbers is an optionally signed string of digits possibly containing a 
decimal point, followed by an optional exponent field consisting of an E or e followed by 
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an optionally signed integer. 

indicates a string not to be delimited by space characters. The left bracket is followed by a 
set of characters and a right bracket; the characters between the brackets define a tet of 
characters making up the string. If the first character is not circumflex ( • ) • the input field 
is alt characters until the first character not in the set between the brackets; if the first char· 
acter after the left bracket is ·, the input field is all characters until the first character which 
is in the remaining sel of characters between the brackets. The corresponding argument 
must point to a character array. 

The conversion characters d. o and x may be capitalized or preceeded by I to indicate that a 
pointer to Ion& rather than to int is in the argument list. Similarly, the conversion characters e 
or r may be capitalized or preceded by I to indicate a pointer to double rather than to ftoal. The 
conversion characters d. o and x may be preceeded by h to indicate a pointer to short rather 
than to int. 

The scan/functions return the number of successfully matched and assisned input items. This 
can be used to decide how many input items were found. The constant EOF is returned upon 
end of input; note that this is different from O. which means that no conversion was done; if 
conversion was intended, it was frustrated by an inappropriate character in the input. 

For example, the call 

int i: float x; char name(50]; 
scanf("%d%f%s". Id, &x. name>: 

with the input line 

25 54.32E-1 thornpson 

will assign to i the value 25. x the value 5.432. and nomr will contain 'thomps.otl\0'. Or. 

int i: fto~t x: char name(50); 
scanf("%2d%f'%•d%{123456 7890)", &i, &x. name): 

with input 

56789 0123 56a72 

will assign 56 to i. 789.0 to x. skip '0123'. and place the strina '56\0' in naww. The next call to 
getchar will return 'a'. 

SEE ALSO 
afof(3). getc(3). printf(3) 

DIAGNOSTICS 
The scan/functions return EOF on end of input, and a short count for missin& or illegal data 
items. 

Bl:GS 
The success of literal matches and suppressed assianments is not directly determinable. 
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~AME 

sctbuf - assign buffering to a stream 

SYSOPSIS 
#include <stdio.h> 

setbuf(stream, buO 
FILE •slream; 
char •buf; 

DESCRIPTIO~ 

Serbuf is used after a stream has been opened but before it is read or written. It causes the 
character 'array bu/to be used instead of an automatically allocated buffer. If bufis the constant 
pointer ~l'Ll. input/output will be completely unbuffered. 

A manifest constant Bt:FSIZ tells how big an array is needed: 

char buf[BUFSIZJ; 

A buffer is normally obtained from mollod3) upon the first getc or putdJ) on the file. except 
that the standard output is line buffered when directed to a terminal. Other output streams 
directed to terminals. and the standard error stream stderr are normally not buffered. If the 
standard output is line buffered. then it is flushed each time data is read from the standard 
input by read(2). 

SEE ALSO 
fopenC3), getd3J. putd3), mallocO) 

Bl GS 
The standard error stream should be line buffered by default. 
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~AME 

setjmp, longjmp - non-local goto 

SY~OPSIS 

#inch.ult. < setjmp.b > 
setjmp(ern) 
jmp __ buf env; 

longjmp(env, nO 
jmp_buf env; 

DESCRIPTION 
These routines are useful for dealing with errors and interrupts encountered in a low-level sub
routine of a program. 

Setjmp saves its stack environment in env for later use by longjmp. It returns value 0. 

Longjmp restores the environment saved by the last call of seljmp. It then returns in such a way 
that execution continues as if the call of setjmp had just returned the value wzl to the function 
that invoked seljmp. which must not itself have returned in the interim. All accessible data 
have values as of the time longjmp was called. 

SEE ALSO 
signaH2) 

7th Edition 
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NAME 
siaset. signal. siahold. sigignore. sigrelse, si&Pause - manage sianals 

SY SOPS IS 
#include <si1nal.h> 
'Hid action 0; 
Int sic; 

slaset ( sia, act ion) 
si1na I( si1, act ion) 

siahold <s11> 
si1i1nore(si&) 
sigrelse (sig) 

sigpause (sia) 

cc .•• -ljobs 

DESCRIPTIO~ 
This is a package of signal manaaement functions to manage the signals as described in s1g
sys(2). These functions are available only in this version of UNIX. and should not be used 
when the mechanisms of signal(2) would suffice, as they wo~ld then impair portability. These 
functions are contained in the jobs library. obtained by specifyina the loader option -IJobs. 

Sigs'1t is used to provide a default signal handler for signal sig. This function is remembered 
across subsequent calls to the other functions. and need not be specified again. After s1gser 
instances of sig will cause an interrupt to be taken at June, with the signal then held so that 
recursive trappina due to the sianal will not occur. During normal return from func, the rou
tines arrange for the signal action to be restored so that subsequent signals will also trap to func. 
If a non-local exit is to be taken. then sigrt/5" must be called to un-hold the sianal action. res
toring the original catch. Fune may also be specified as SJG DFL. SJG IGN or SIG HOLD. as 
described in Sig~vs(2). The value specified on the previous call to sigstttis returned; Tr sigSt>f has 
never been called. then the default action inherited from the system is returned. 

Signal is like sifS(lt, but the sianal will not be held when the action routine is called; rather it 
will have reverted to SIG_DFL. This is aenerally unsafe. but is included for backwards compa
tibility to the old signal mechanism. It should not be used. 

Sighold and sigrrlse may be used to block off sig in a piece of code where it cannot be tolerated. 
After sigrelse the catch initially set with sig5"t will be restored. 

Sigignore can be used to temporarily set the action for sig to ignore the signal. If the signal had 
been held before the call to sigig11ore. any pending instance of the signal will be discarded. 

S1gpause may be used by a routine which wishes to check for some condition produced at inter
rupt level by the s1g signal. and then to pause waiting for the condition to arise with the catch 
of the signal enabled. In correct usage it must be preceded by an instance of sighold to block 
the signal. SigpauSl' is like paus~ in that it will return after any signal is processed. The usual 
thing to do then is to reenable the hold with sighold. check the condition again. and s1gpause 
again if the condition has not arisen. 

SEE ALSO 

BUGS 

sigsys(2). signal(2), jobs(J), tty(4) 

Sighold and sigrel• do not nest; the first sigre/5" restores the default catch. 

These functions store information in data space. You thus must call sigsys(2) rather than any 
of s1gSl't or signal af1er a 11/ork(2) in the child which is to then exttd2). 
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sin, cos. tan, a.sin, acos. atan, atan2 - trigonometric functions 

SY'.'l!OPSlS 
#include <. ma~h.h > 
double sin(x) 
double x; 

double cos ( x) 
double x; 

double asinh:) 
double x; 

double acos (x) 
double x; 

double atan(x) 
double x; 

double atan2(x, y) 

double x. y; 

DESCRIPTION 

SIN (3M l 

Sin, cos and tan return trigonometric functions of radian arguments. The magnitude of the 
argument should be checked by the caller to make sure the result is meaningful. 

Asm returns the arc sin in the range -1f/2 to 1fl2. 

Acos returns the arc cosine in the range 0 to 'ff, 

Aran returns the arc tangent of x in the range -"lf/2 lo Tr/2. 

Atan2 returns the arc tangent of xly in the range -1f to Tr. 

DIAGNOSTICS 

BUGS 

Arguments of magnitude greater than 1 cause asin and acos to return value O~ trrno is set to 
EDOM. The value of tan at its singular points is a huge number, and errno is set to ERANGE. 

The value of tan for arguments greater than about 2u31 is garbage. 
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NAME 
sinh, cosh. tanh - hyperbolic functions 

SYNOPSIS 
#include < marh.h > 
double sinh(x) 

double cosh (x) 
double x; 

double tanh(:d 
double x; 

DESCRIPTION 
These functions compute the designated hyperbolic functions for real arguments. 

DIAC:\OSTICS 

SINH (JM> 

Sinh and cosh return a huge value of appropriate sian when the correct value would overflow. 
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~AME 

sleep - suspend execution for intefval 

SY~OPSIS 

1leep(seconds) 
unsigned seconds; 

DESCIUPT10N 
The current process is suspended from execution for the number of seconds specified by the 
argument. The actual suspension time may be up to 1 second less than that requested. because 
scheduled wakeups occur at fixed l-second intervals. and an arbitrary amount longer because of 
other activity in the system. 

The routine is implemented by setting an alarm clock signal and pausing until it occurs. The 
previous state of this signal is saved and restored. If the sleep time exceeds the time to the 
alarm signal, the process sleeps only until the signal would have occurred. and the signal is sent 
1 second later. 

SEE ALSO 
alarm(2). pause(2) 
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NAME 
stdio - standard buffered input/output package 

SYNOPSIS 
#Include < stdio.h > 
FILE •stdin; 
FILE •stdout; 
FILE •stderr; 

DESCRIPTION 
The functions described in Sections JS constitute an efficient user-level buffering scheme. The 
in-line macros getc and putc(3) handle characters quickly. The higher level routines gm. fgers. 
scan/. /scan/, /read. puts, /puts. print/. /print/. /write all use getc and pule; they can be freely inter
mixed. 

A file with associated buffering is called a stream, and is declared to be a pointer to a defined 
type FILE. Fopen(3) creates certain descriptive data for a stream and returns a pointer to desig
nate the stream in all further transactions. There are three normally open streams with con
stant pointers declared in the include file and associated with the standard open files: 

stdin standard input file 
stdout standard output file 
stderr standard error file 

A constant 'pointer' NULL (0) designates no stream at all. 

An integer constant EOF ( -1) is returned upon end of file or error by integer functions that 
deal with streams. 

Any routine that uses the standard input/output package must include the header fiie 
< stdio.h > of pertinent macro definitions. The functions and constants mentioned in sections 
labeled JS are declared in the include file and need no further declaration. The constants, and 
the following 'functions' are implemented as macros; redeclaration of these names is perilous: 
gerc. gerchar. pule, putchar, feof. /error, fileno. 

SEE ALSO 
open(2). close(2), read(2), write(2) 

DIAGNOSTICS 
The value EOF is returned uniformly to indicate that a FILE pointer has not been initialized 
with jopen, input (output) has been attempted on an output (input) stream, or a nu: pointer 
designates corrupt or otherwise unintelligible FILE data. 

For purposes of efficiency, this implementation of the standard library has been changed to line 
buffer output to a terminal by default and attempts to do this transparently by flushing the out
put whenever a read(2) from the standard input is necessary. This is almost always tran
sparent. but may cause confusion or malfunctioning of programs which use standard i/o rou
tines but use read(2) themselves to read from the standard input 

In cases where a large amount of computation is done after printing part of a line on an output 
terminal. it is necessary to ffiush(3) the standard output before going off and computing so that 
the output will appear. 
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NAME 
strcat, strncat, strcmp, strncmp, strcpy, stmcpy, strlen, index, rindcx - string operations 

SYNOPSIS 
char •strcat (sl. s2) 
char •sl, •s2; 

char •strncat(sl, s2, n) 
char •sl, •s2; 

strcmp(sl, s2) 
char •sl, •sl; 

strncmp(sl, s2, n) 
char •st, •s2; 

char •strcpy(sl, s2) 
char •sl, •s2; 

char •strncpy(sl, s2, n) 
char •sl, •s2; 

strlen (s) 
char •s; 

char •index (s, c) 
char •s, c; 

char •rindex (s, c) 
char •s, c; 

DESCRIPTION 

BVGS 

These functions operate on null-terminated strings. They do not check for overflow of any 
receiving string. 

Streat appends a copy of string s] to the end of string sl. Strncat copies at most n characters. 
Both return a pointer to the null-terminated result. 

Strcmp compares its arguments and returns an integer greater than, equal to, or less than 0, 
according as sl is lexicographically greater than, equal to, or less than s]. Strncmp makes the 
same comparison but looks at at most n characters. 

Strcpy copies string s] to sl. stopping after the null character has been moved. Strncpy copies 
exactly n characters, truncating or null-padding s]: the target may not be null-terminated if the 
length of s] is n or more. Both return s/. 

Strlen returns the number of non-null characters in s. 

Index (rindex) returns a pointer to the first (last) occurrence of character cin strina s. or zero if 
c does not occur in the strina. 

Strcmp uses native character comparison, which is signed on PDPl 1 's and V AX-11 's. unsigned 
on other machines. 
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NAME 
swab - swap bytes 

SYNOPSIS 
swab(from, to, nbytes) 
char •from, •io; 

DESCR.J PTIO N 

UNIX Programmer's Manual SWAB (3) 

Swab copies nbytes bytes pointed to by from to the position pointed to by to. exchanging adja
cent even and odd bytes. It is useful for carrying binary data between POPI l's and other 
machines. Nbytes should be even. 
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NAME 
system - issue a shell command 

SY~OPSIS 

system (string) 
duu •string; 

DESCRIPTION 

SYSTEM ( 3) 

System causes the string to be given to sh<l) a.s input a.s if the string had been typed as a com
mand at a terminal. The current process waits until the shell has completed. then returns the 
exit status of the shell. 

SEE ALSO 
popen(3), exec(2). wait(2) 

D!AG'.'IOSTICS 
Exit status 127 indicates the shell cou!dn 't be executed. 
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NAME 
t&etent, t&etnum. ta~tftaa. taetstr, t&oto, tputs - terminal independen1 operation rou1ines 

SYNOPSIS 
char PC; 
tbar •BC; 
char •UP; 
short ospeecl; 

tatrtnt(bp, name) 
char •bp, •name; 

11etnum(id) 
char •id; 

t1elfla10d) 
char •id; 

char• 
taetstr (id. area) 
char •id, ••area; 

char• 
taoto(cm, destcol. destline) 
char •cm: 

lputs(cp, aft'cnl, oulc) 
resister char •cp; 
int aft'cnt; 
int (•outc) 0; 

DESCRIPTION 
These functions extract and use capabilities from the terminal capability data base rermcap(S). 
These are low level routines; see cursn(J) for a higher level packaae. 

Tgerenr extracts lhe entry for terminal noww into the bufl'er at bp. Bp should be a character 
buffer of size 1024 and must be retained through all subsequent calls to fllttnum. tgetjlag, and 
rgetstr. Tgttenr returns -1 if it cannot open the termcap file~ 0 if the terminal name given does 
no1 have an entry, and I if all aoes well. It will look in the environment for a TERMCAP vari
able. Ir found, and the value does not be&in with a slash, and the terminal type name is the 
,same as the environment strina TERM. the TERMCAP string is used instead of reading the 
termcap file. If it does beain with a slash, the string is used as a path name rather than 
/etc/termcap. This can speed up entry into programs that call r~trnt, as well as to help debug 
new terminal desCriptions or to make one for your terminal if you can't write the file 
/rte/termcap. 

T~tnum aets the numeric value of capability id, returning -1 if is nor given for the terminal. 
T~t/101 returns 1 if the specified capability is present in the terminal's entry, 0 if it is not. 
T1r1s1r 1ets the strina value of capabilily id, placin1 il in the buft"er at area, advancing the area 
pointer. It decOdes the abbreviations for this field described in termcap(S). except for cursor 
addressina and paddina information. 

T1010 returns a cursor addressina strina decoded from ~m to 10 to column drstcol in line destline. 
It uses the external variables VP (from the up capability) and BC (if be is given rather than bs) 
if necessary to avoid placina \n, ·o or ·e in the returned string. (Proarams which call tgoto 
should be sure to tum off the XTABS bit(s), since taoto may now output a tab. Note that pro
arams usina termcap should in aeneral tum oft' XT ABS anyway since some terminals use con
trol I for other functions. such u nondestructive space.) If a ~ sequence is given which is not 
understood. then tgo10 returns ''OOPS ... 
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FILES 

Tputs decodes the leading padding information of the string cp; ttlfcnt gives the number of lines 
affected by the operation, or 1 if this is not applicable, ourc is a routine which is called with 
each character in turn. The external variable ospeed should contain the output speed of the ter
minal as encoded by stty (}). The external variable PC should contain a pad character to be 
used (from the pc capability) if a null c·@) is inappropriate. 

/usr/lib/libtermcap.a -ltermcap library 
/etc/termcap data base 

SEE ALSO 
ex (1), curses (3), termcap ( S) 

AUTHOR 
William Joy 

BUGS 
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NAME 
ttyname. isatty, llyslot - find name of I terminal 

SYNOPSIS 
· char •ttyname(ftldes) 

lsatty (ft Ides) 

ttyslotO 

DESCRIPTION 

ITYNAME ( 3) 

Ttynome returns a pointer to the null-terminated path name of the terminal device associated 
with file descriptor /lldes. 

FILES 

/sorry returns 1 if /lid" is associated with a terminal device, 0 otherwise. 

Ttys/or returns the number of the entry in the ttys(5) file for the control terminal of the current 
process. 

/dev/• 
/etc/ttys 

SEE ALSO 
ioctl(2). ttys(5) 

DIAG~OSTICS 

Bl'GS 

Tryname returns a null pointer (0) if /ll~s does not describe a terminal device in directory 
'/dev'. 

Tryslot returns 0 if '/etc/ttys' is inaccessible or if it cannot determine the control terminal. 

The return value points to static data whose content is overwritten by each call. 
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NAME 
ungetc - push character back into input stream 

SYNOPSIS 
#include < stdio.h > 
unaetc<c. stream) 
FILE •stream: 

DESCRIPTION 

UNG ETC (JS) 

Ungetc pushes the character c back on an input stream. That character will be returned by the 
next getc call on that stream. Ungetc returns c. 

One character of pushback is guaranteed provided something has been read from the stream 
and the stream is actually buffered. Attempts to push EOF are rejected. 

Fseek (J) erases all memory of pushed back characters. 

SEE ALSO 
getc(3), setbuf(3), fseek(3) 

DIAGNOSTICS 
Ungetc returns EOF if it can't push a character back. 
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NAME 
vaJloc - aJisned memory allocator 

SYNOPSIS 
char •valloe<size) 
unsianecl size; 

D£SCRIPTION 
Valloc allocates siz' bytes aligned, on a boundary adequate for 11read(2)). It is implemented by 
calling mallod3) with a slightly larger request, saving the true beginning of the block allocated. 
and returning a properly aligned pointer. 

DIAGSOSTICS 

BUGS 

Volloc returns a null pointer (0) if there is no available memory or if the arena has been detect
ably corrupted by storing outside the bounds of a block. 

Vfttt isn't implemented. 
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NAME 
varargs - variable argument list 

SY:'llOPSIS 
#include < varargs.h > 
function( n_alist) 
n_dcl 
n_llst p••ar, 
n_start (pvar); 
f - va arg(pvar. type); 
n_end (pvar); 

DESCRIPTION 
This set of macros allows portable procedures 1hat accepl variable argument lists to be wri1ten. 
Routines which have variable argument lists (such as printj(J)) that do not use varargs are 
inherently nonportable. since different machines use different argument passing conventions. 

va_allst is used in a function header to declare a variable argument list. 

n_dcl is a declaration for va_alist. Note that there is no semicolon after va_dcl. 

va_list is a type which can be used for the variable pvar, which is used to traverse the list. One 
such variable must always be declared. 

n_start (pvar) is called to initialize pvar to the beginning of the list. 

••-•l'I (pvar.type) will return the next argurr.ent in the list pointed to by pvar. TyP' is the type 
the argument is expected to be. Different types can be mixed, but it is up to the routine to 
know what type of argument is expected, since it cannot be determined at runtime. 

va_end (pvar) is used to finish up. 

Multiple traversals. each bracketted by va_start .. va_end, are possible. 

EXAMPLE 

Bt:GS 

#include < varargs.h > 
execl(va_allst> 
va dcl 
I -

•a_llst ap; 
char •file; 
char •args[lOOt 
Int argno - 0; 

va_start(ap); 
file - ••-•ra<ap, char•>; 
while <ar1slar1no+ +I • •a_ara(ap, char•» . • 
va end(ap); 
ret-;.rn execv (file, aras>; 

It is up to the calling routine to determine how many arguments there are. since it is not possi-
ble to determine this from the stack frame. For example. exec/ passes a 0 to signal the end of 
the list. Print/can tell how many arguments are there by the format. 
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NAME 
intro - introduction to special files 

DESCRIPTION 
This section describes the special ftlcs and related driver runctions available on the system. In 
this section the SYNOPSIS section lives 1 sample specification or the related drivers for use in 
a system description to the co'lfig(I) proaram. The DIAGNOSTICS section lists messaaes 
which may appear on the console and in the system error loa /usr/adm/messaaes due to errors 
in device operation. 

SEE ALSO 
confta(I) 
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NAME 
autoconf - diagnostics from auloconfiguartion code 

DESCRIPTION 
When UNIX bootstraps it probes the innards of the machine it is nmnins on and locates con
trollers. drives, and other devices, printin& out what it finds on the console. This procedure is 
driven by a system configuration table which is processed by cottfig(8) and compiled into each 
kernel. 

Devices in NEXUS slots are normally noted, thus memory controllers, UNIBUS and MASSBUS 
adaptors. Devices which are not supported which are found in NEXUS slots are noted also. 

MASSBUS devices are located by a very deterministic procedure since MASSBUS space is com
pletely probable very easily. If devices exist which are not configured they will be silently ig
nored; if devices exist of unsupported type they will be noted. 

UNIBUS devices arc located by probing to see if their control-status registers respond. If not, 
they are silently ignored. If the control status register responds but the device cannot be made 
to interrupt, a diagnostic warning will be printed on the console and the device will not be 
available to the system. (A command auach(8) is planned to cause the device to be attached 
irregardless of its failure to interrupt, after the system is bootstrapped, for irksome devices. 
This is not in as of this writing, however.) 

A generic system may be built which picks its root device at boot time as the "best" available 
device (MASSBUS disks arc better than SMD UNIBUS disks are better Uum RK07's; the dev
ice must be drive 0 to be considered.) If such a system is booted with the RB_ASKNAME op· 
tion of (see rtboor(2v)}, then the name of the roo1 device is read from the console terminal at 
boot time. and any available: device may be used. 

SEC ALSO 
config(8) 

DIAGNOSTICS 
cpu tnae o/td not conft1ured. You tried to boot UNIX on a cpu type which it doesn't for at lea.st 
this compiled version or UNIX doesn't) understand. 

mba%d at tro/td.. A MASSBUS adapter was found in tr%d {the NEXUS slot number). UNIX 
will call it mba%d. 

o/td mba's not configured. More MASSBUS adapters were found on the machine than were de· 
clared in the machine configuration; the excess MASSBUS adapters will not be accessible. 

ubao/td at tr'ltd. A UNIBUS adapter was found in tr'141d (the NEXUS slot number). UNIX will 
call it uba%d. 

drJl unsupported Cat tr %cl). A DR.32 interface wu found in a NEXUS, for which UNIX does 
not have a driver. 

mcrM al cr%d. A memory controller wu found in tr%d <the NEXUS slot numbed. UNIX 
will call it mcr%d. 

S mcr's unsupported. UNIX supports only 4 memory controllers per cpu. 

mpm unsupported (at tr%d). Multi-port memory is 1.msupported in the sense that UNIX does 
not know how to poll it for ECC errors. 

am04/tu78 unsupported.. UNIX does not have a driver for Ulis MASSBUS device. 

%sM at mba%d drin M A tape formatter or a disk wu found on the MASSBUS; for disks 
'Ma~ will look like .. hpO", for tape formatters like .. bt 1... The drive number comes from the 
unit plus on the drive or in the TM formatter (not on the tape drive; see below}. 
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BUGS 

~s'Yed at o/ts~ slave o/td. (For MASSBUS devices}. Which would look like "tuO at htO slave 
O", where tuO is the name for the tape device and htO is the name for the formatter. A tape 
slave was found on the tape formatter at the indicated drive number (on the front of the tape 
drive). UNIX will call the device, e.1 .• 1110. 

%s%d 1t ubao/td csr o/to nc "° ipl o/tx. The device %s%d, e.g. dzO was found on uba%d at 
control-status register address%<> and with device vector %o. The device interrupted at priority 
level '*ix. 

o/tso/ed at uba'Yed c:sr tt.o zero Yector. The device did not present a valid interrupt vector, rather 
presented 0 (a passive release condition) to the adapter. · 

'its'Yed at uba'Yed csr o/to didn •1 interrupt The device did not interrupt, ltkely because it is bro-
. ken, hung, or not the kind of device it is advertised to be. 

'its'lod at 'Yes'led slaTe M (For UNIBUS devices). Which would look like "up() at scO slave 
0''. where upO is the name of a disk drive and scO is the name of the controller. Analogous to 
MASSBUS case. 

Should write auach(S> and system call it needs to work. 
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NAME 
bk - line discipline for machine-machine communication 

SYNOPSIS 
pseudo-device bk 

DESCRIPTION 
This line discipline provides a replacement for the old and new tty drivers described in rl)'(4) 
when hiah speed output to and especially input from another machine is to be transmitted over 
a asynchronous communications line. The discipline was designed for use by the Berkeley net
work wr<D. It may be suitable for uploadina or data from microprocessors into the system. If 
you are aoin& to send data over asynchronous communications lines at hi&h speed into the sys
tem. you must use this discipline, as the system otherwise may detect tu&h input data rates on 
terminal lines and disables the Jines; in any case the processing of such data when normal ter
minal mechanisms arc involved saturates the system. 

The line discipline is enabled by a sequence: 

#include < s1tt1.b> 
lot ldisc • NETLDISC, tildes; ••• 
loctl(ftldes, TIOCSITD, lddisc); 

A typical application proaram then reads a sequence of lines from the terminal port, checking 
header and sequencina information on each line and acknowledaing receipt or each line to the 
sender, wbo then transmits another line or data. Typically several hundred bytes of data and a 
smaller amount of control information will be received on each handshake. 

The old standard teletype discipline can be restored by doina: 

ldlsc • OTTYDISC; 
loctl(ftldes, TIOCSITD, Aldisc); 

While in networked mode, normal teletype output functions take place. Thus. if an 8 bit out· 
put data path is desired, it is necessary to prepare the output line by puuin& it into RAW mode 
usin& i«tt<2>. This must be done before chanain& the discipline with TIOCSETO, as most 
i«r/(2) calls arc disabled while in network line-discipline mode. 

When in network mode, input processin& is very limited to reduce overhead. Currently the 
input path is only 7 bits wide, with newline the only recoanized character, terminatin& an input 
record. Each input record must be read and acknowledged before the next input is read as the 
system refuses to accept any new data when there is a record in the buffer. The butrer is Jim· 
ited in len1th, but the system auarantees to always be willina to accept input resultina in S 12 
data characters and then the terminatin& newline. 

User level proarams should provide sequencina and checksums on the information to auarantee 
accurate data transfer. 

SEE ALSO 
tty(4) 

DIAGNOSTICS 
None. 

aUGS 
The Purdue uploadina line discipline, which provides 8 bits and uses timeout's to termin11e 
uploadin& should be incorporated into the standard system, u it is much more suilable for 
microprocessor connections. 

Inclusion of this line discipline causes the system to use the input silos on dz's and dh's. This 
causes problems with some terminals, which require ·srQ h•ndshal<ina ao operate bul have 
inadequate buft'erin& to tolerate even a small number of characters transmitted after they send a 
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.. S. In particular this problem existed on early VTlOO's (where:, however, an ECO exists to fix 
this problem.) 
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NAME 
cons - V AX-11 console interface 

DESCRIPTION 

FILES 

The console is available ~o the processor through the console registers. It Kts like a normal 
terminal, except that when the local functions are not disabled, control-P puts the console in lo
cal console mode (where the prompt is "> > > "). The operation of the console in this mode 
varies slightly per-processor. 

On an 111780 you can return to the conversational mode using the command .. se t p" if the 
processor is still running or "continue" if it is halted. The latter command may be abbreviated 
"c". If you hit the break key on the console, then the console wm 10 into ODT (console de
bugger mode). Hit a "P" (upper-case letter p) to get out of this mode. 

On an 111750 the processor is halted whenever the console is nol in conversational mode, and 
typing "C" returns to conversational mode. When in console mode on an 111750 which has a 
remote diagnosis module, a -o will put you in remote diagnosis mode, where the prompt will 
be "ROM>". The command "ret" will return from remote diagnosis mode to local console 
mode. 

With the above proviso's the console works like any other UNIX terminal. 

/dev/console 

SEE ALSO 
tty(4), reboot(S) 
VAX Hardware Handbook 

DIAGNOSTICS 
None. 
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NAME 
ct - phototypesetter interface 

SYNOPSIS 
device ctO at ubaO csr 0167760 vector ctintr 

DESCRIPTION 
This provides the interfact to a Graphic Systems Cl A/T phototypesetter. Bytes written on the 
file specify font, size, and other control information as well as the characters to be f1asbed. The 
codina will not be described here. 

Only one process may have this file open at a time. It is write-only. 

FILES 
/dev/cat 

SEE ALSO 
troff'(l) 
Phototypesetter interface specit\cation 

DIAGNOSTICS 
None. 
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NAME 
dh.ldm - DH-l l/DM-11 communications multiplexer 

SYNOPSIS 
device dhO at ubaO csr 0160020 vector dhrint dhxint 
device dmO at ubaO csr 0170500 vector dmintr 

DESCRIPTION 

rILES 

A dh· 11 provides 16 communication lines: dm-11 's may be optionally paired with dh-1 l's to 
provide modem control for the lines. 

Each line attached to the DH-11 communications multiplexer behaves as described in rry(4). 
Input and output for each line may independently be set to run at any of 16 speeds: see tl)'(4) 
for the encodin1. 

Bit i of flags may be specified for a dh to say that a line is not properly connected, and that the 
line should be treated as hard-wired with carrier always present Thus specifying "flags 
Ox0004" in the specification of dhO would cause line Uyh2 to be treated in this way. 

If the Berknet line driver bk(4) is included in the system. then the dh driver wm use its input 
silos and poll for input at each clock tick <normally 1/SO'th or 1/60'th of a second) rather than 
taking an interrupt on each input character. 

/dev/tty[hiH0-9a-fl 
/dev/ttyd{0.9a·fl 

SEE ALSO 
tty(4) 

DIAGNOSTICS 
db%d: NXM No response from UNIBUS on a dma transfer within a timeout period. This is 
often followed by a UNIBUS adapter error. This occurs most frequently when the UNIBUS is 
heavily loaded and when devices which hog the bus (such u rk07's) are present. h is not seri
ous. 

db%d: silo overftow. The 64 character input silo overflowed before it could be serviced. This 
can happen if a hard error occurs when the CPU is running with elevated priority. as the system 
will then print a message on the console with interrupts disabled. If the Berknet netU) is nm· 
nin& on a dh line at high speed (e.g. 9600 baud), there is only 1/ l Sth of a second of buffering 
capacity in the silo, and overrun is possible. This may cause a few input characters to be lost to 
users and a network packet is likely to be corrupted, but the network wm recover. It is not 
serious. 
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NAME 
drum - pagina device 

DESCRIPTION 

nLES 

BUGS 

This ftJe refers to the pagin& device in use by the system. This may actually be a subdevice of 
one of the disk drivers, but in a system with paging interleaved across multiple disk drives it 
provides an indirect driver for the multiple drives. 

/dev/drum 

Reads from the drum are not allowed across the interleaving boundaries. Since these only 
occur every .SMbytes or so, and since the system never allocates blocks across the boundary, 
this is usually not a problem. 
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NAME 
dz - OZ· l 1 communications multiplexer 

SYNOPSIS 
device dzO at ubaO csr 0160100 vector dzrint dzxint 

DESCalPTION 

FILES 

A dz· J l provides 8 communication lines with panial modem control, adequate for UNIX dial up 
use. Each line attached to the DZ-11 communications multiplexer behaves u described in 
ny(4) and may be set to run at any of 16 speeds~ see rty(4) for the encodina. 

Bit i of flags may J:>e specified for a dz to say that a line is not properly connected, and that the 
line should be treated as hard-wired with carrier always present. Thus specifyina "Oags Ox04" 
in the specification of dzO would cause line tty02 to be treated in this way. 

If the Berknet line driver bk<4) is included in the system, then the dz driver will use its input 
silos and poll for input at each clock tick (normally l/SO'th or l/60'th of a second} rather than 
takin& an interrupt on each input character. 

/dev/uy(0-9) (0-9] 
/dev/ttyd [0-9a-f) dial ups 

SEE ALSO 
tty(4) 

DIAGNOSTICS 
dz%d: silo onrftow. The 64 character input silo overflowed before it could be serviced. This 
can happen if a hard error occurs when the CPU is runnins with elevated priority, u the system 
will then print a message on the console with .interrupts disabled. If the Berknet Mt<l) is run· 
nina on a dz line at high speed (e.g. 9600 baud), there is only I/15th of a second or buffering 
capacity in the silo, and overrun is possible. This may cause a few input characters to be lost to 
users and a network packet is. likely to be corrupted, but the network will recover. It is not 
serious. 
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NAME 
fl - floppy interface 

DESCRIPTION 

FILES 

This is a simple interface to the D.E.C. RXOl floppy disk unit, which is part of the console 
LSI-11 subsytem for VAX-11/780's. Access is given to the entire floppy consistin& of 77 tracks 
of 26 sectors of 128 bytes. 

All i/o is raw; the seek addresses in raw transfers should be a multiple of 128 bytes and a mul
tiple of 128 bytes should be transferred, as in other "raw" disk interfaces. 

/dev/floppy 

SEE ALSO 
arff (8) 

DIAGNOSTICS 
None. 

BlJGS 
Multiple console floppies are not supported. 

If a write is given with a count not a multiple of 128 bytes then the trailing portion of the last 
sector will be zeroed. 
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NA.ME 
bk - RX6-l l/RK06 and RK07 movina head disk 

SYNOPSIS 
controller hkO at uba? csr 0177440 vector rkintr 
disk rkO at hkO drive 0 
disk rkl at hkO drive 1 

DESCaJPTION 

FILES 

Files with minor device numbers 0 throuah 7 refer to various ponions of drive O~ minor dev
ices 8 through 15 refer to drive 1, etc. The standard device names beain with ''bk" followed 
by the drive number and then a letter •·h for panitions 0-7 respectively. Tbe character ? stands 
here for a drive number in the range 0-7. 

The oriain and size of the pseudo-disks on each drive are as follows: 

RK07 partitions: 
disk 
hk?a 
hk?b 
hk?c 
hk?g 

RK06 partitions 
disk 
hk?a 
hk?b 
hk?c 

start 
0 
15906 
0 
26004 

start 
0 
15906 
0 

length 
15884 
10032 
53190 
27786 

lenath 
15884 
11154 
27126 

cyl 
0-240 
241-392 
0-814 
393-813 

cyl 
0-240 
241-409 
0-410 

On a dual RK-07 system partition hk ?a is used for the root for one drive and partition hk ?1 for 
t.he /usr file system. If larae jobs are to be run using hk?b on both drives as swap area provides 
a lOMbyte paging area. Otherwise partition hk?c on the other drive is used as a sinale large file 
system. 

The block files access the disk via the system's normal buff'erin1 mechanism and may be read 
and written without reaard to physical disk records. There is also a •raw' interface which pro-· 
vides for direct transmission between the disk and the user's read or write buff'er. A sinale read 
or write call results in exactly one 110 operation and therefore raw 110 is considerably more 
efficient when many words are transmitted. The names of the raw files conventionally begin 
with an extra ·r. • 

In raw 1/0 counts should be a multiple of 512 bytes (a disk sector). Likewise .rttkcalls should 
specify a multiple of 512 bytes. 

/dev/hk(O· 7} (a·hl 
/dev/rhk(O. 7Ha-h) 

block files 
raw files 

SEE ALSO 
bp(4), up(4) 

DIAGNOSTICS 
rk%4%c: bard error saM cs2 •%b ds-%b er•%b. An unrecoverable error occured durina 
transfer of the specified sector of the specified disk partition. The contents of the cs2, els and 
er resisters are printed in octal and symbolically with bits decoded. The error was either unre· 
coverable, or a larae number of retry attempts (includina oft"set positionina and drive recalibra
tion) could not recover the error. 
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rk%d: write lockfd. The write protect switch was set on the drive when a write was attempted 
The write operation is not recoverable. 

rko/,d: not ready. The drive was spun down or line when it was accessed. l"he i/o operation 
is not recoverable. 

rk%d: not ready (came b111.ck!). The drive was not ready, but after printing the message about 
being not ready (which takes a fraction of a second) was ready. The operation is recovered if 
no further errors occur. 

rk%d%c: soft eec sno/ed.. A recoverable ECC error occurred on the specified :ieCtor of the 
specified disk partition. This happens normally a few times a week. If it happens more fre
quently than this the sectors where the errors are occuring should be checked to see if certain 
cylinders on the pack, spots on the carriage of the drive or heads are indicated. 

bk'Aid: lost interrupt A timer watching the controller detected no interrupt for an extended 
period while an operation was outstanding. This indica1es a hardware or software failure 
There is currently a hardware/sofrware problem with spinning down drives while they 11.re being 
accessed which causes this error w occur. The error causes a UNIBUS reset, and retry of the 
pending operations. If the controller continues to lose interrupts, this error will recur a few 
seconds later. 

In raw 110 read and wrire{2) truru:ate file offsets to 512-byte block boundaries, and wrirt scrib
bles on the tail of incomplete blocks. Thus. in programs that are likely to access raw devices, 
rtad, write and lsetH2} should always deal in 512-byte multiples. 

DEC-standard error logging should be supported. 

A program to analyze the logged error information (even in its presen1 reduced form) is 
needed. 

The partition tables for the file systems should be read off" of each pack, as they are never quite 
what any single installation would prefer, and this would make packs more portable. 
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NAME 
bp - ll.P06, RM03, RMOS, RM80. RP07 MASSBUS moving-head disk 

SYNOPSIS 
disk hpO at mbaO drive 0 

DESCRIPTION 
Files with minor device numbers 0 through 7 ref er to various ponions of drive O~ minor dev
ices 8 throuah 15 refer to drive 1, etc. The standard device names beain with .. hp .. followed 
by the drive number and then a letter a·h for partitions 0-7 respectively. The character ? stands 
here for a drive number in the range 0-7. 

The oriain and size of the pseudo-disks on each drive are as follows: 

RP06 partitions 
disk Start lenath cyls 
hp?a 0 15884 0-37 
bp?b 15884 33440 38-117 
hp?c 0 340670 0-814 
hp?g 49324 291280 118-814 

RM03 partitions 
disk start length cyls 
hp?a 0 15884 0-99 
hp?b 16000 33440 100-309 
hp?c 0 131680 0-822 
hp?a 49600 81984 31()..822 

RM05 partitions 
disk Start lenath cyls 
hp?a 0 15884 0-26 
hp?b 16416 33440 27-81 
hp?c 0 500384 0-822 
hp?d 341696 15884 562-588 
hp?e 358112 55936 589-680 
hp?f 414048 86240 681-822 
hp?a 341696 158592 562-822 
hp?h 49856 291346 82-561 

RMSO partitions 
disk start len1th cyls 
bp?a 0 15884 0-36 
hp?b 16058 33440 37-114 
hp?c 0 242606 0-558 
hp?g 49910 82080 115-304 
hp?h 132370 110143 305-558 

RP07 partitions 
disk start length cyls 
hp?a 0 15884 0-9 
bp?b 16000 64000 10-49 
hp?c 0 1008000 0-629 
hp?d 528000 15884 330-339 
hp?e 544000 258000 340-499 
hp?f 800000 207850 500-629 
hp?a 528000 479850 330-629 
hp?h 80000 448000 S0-329 
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h is unwise for all of these files to be present in one installation, since there is overlap in 
addresses and protection becomes a sticky matter. The hp?a partition is normally used for the 
root file system, the hp?b partition as a paging area, and the hp?c partition for pack-pack copy
ing (it maps the entire disk). On rp06's and rm03's the hp?g partition maps the rest of the 
pack. On rmSO's, rmOS's and rp07's, both hp?g and hp?h are used to map the remaining 
cylinders. 

The block files access the disk vii the system's normal buffering mechanism and may be read 
and written without regard to physical disk records. There is also a 'raw' interface which pro
vides for direct transmission between the disk and the user's read or write butrer. A single read 
or write call results in exactly one IIO operation and therefore raw I/O is considerably more 
efficient when many words are transmitted. The names or the raw files conventionally begin 
with an extra 'r.' 

In raw IIO counts should be a multiple of 512 bytes (a disk sector). likewise .seek calls should 
specify a multiple of 512 bytes. 

/dev/hp[0-7] [a-h] 
/dev/rhp[O-7J [a-h] 

block files 
raw files 

SEE ALSO 
hld4), up(4) 

DIAGNOSTICS 

BUGS 

bpo/edo/tc: bard error sn%d mbsr • 'lsb ed • %b erl • o/eb. An unrecoverable error oc:cured dur
ing transfer of the specified sector of the specified disk partition. The MASSBUS status register 
is printed in hexadecimal and with the error bits decoded if any error bits other than MBEXC 
and DT ABT are set. In any case the contents of the two error registers are also printed in octal 
and symbolically with bits decoded. (Note that er2 is what old rp06 manuals would call er3; the 
terminology is that of the rm disks). The error was either unrecoverable, or a large number of 
retry attempts <including offset positioning and drive recalibration) could not recover the error. 

bp'ltd: write locked The write protect switch was set on the drive when a write was attempted. 
The write operation is not recoverable. 

bp'ltd: not rudy. The drive was spun down or off line when it was accessed. The i/o opera· 
tion is not recoverable. 

bp~ed%c: sort ecc so'led A recoverable ECC error occurred on the specified sector of the 
specified disk partition. This happens normally a few times a week. if it happens more fre
quently than this the sectors where the errors are occuring should be checked to see if certain 
cylinders on the pack, spots on the carriage ofthe drive or heads are indicated. 

In raw l/O rt?ad and write(1.) truncate file· offsets to 512-byte block boundaries, and write scrib
bles on the tail or incomplete blocks. Thus, in programs that are likely to access raw devices. 
read, writeand lseek(2) should always deal in 512-byte multiples. 

DEC·standard error logging should be supported. 

&d block forwarding is not yet supported on RP06's. 

A program to analyze the logged error information (even in iLS present reduced form) is 
needed. 

The partition tables for the file systems should be rei!ld of each pack., as they are never quite 
what any 5ingle installation would prefer, and this would make packs more portable. 
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NAMI: 
bl - TM-03/TE-16,TU-45,TU-77 MASSBUS magtape interface 

SYNOPSIS 
formaucr btO at mba? drive ? 
tape tuO at htO slave 0 

DE!'i.Cl.JPTION 
The tm-03/transport combination provides a standard tape drive interface as described in mr(4). 
All drives provide both 800 and 1600 bpi; the TE-16 runs at 45 ips, the TU-45 at 75 ips, while 
the TU· 77 runs at 125 ips and autoloads tapes. 

SE£ ALSO 
mtO), t.arO), tpO), mt(4), tm(4), ts(4) 

DIAGNOSTICS 

BUGS 

au%d: no write ring. An attempt was made to write on the tape drive when no write ring was 
present; this message is written on the terminal of the user who tried to access the tape. 

tu~d: oor online. An attempt was made to access tpe tape while it was offline; this message is 
written on the terminal or the user who tried to access the tape. 

au%d: cu•t switch density in mid-rape. An auempt was made hi write on a tape at a different 
density than is already recorded on the tape. This message is written on the terminal of the 
user who tried to switch the density. 

tu'4d: bard error bnl/ed mbsr•l/eb er•%b ds•~b. A tape error occurred at block bn. the hi 
error resister and drive status register are printed in octal with the bits symbolically decoded. 
Any error is fatal on non-raw tape; when possible the driver will have retried the operation 
which failed several times before reporting the error. 

Ir any non·data error is encountered on non-raw tape, it refuses to do anyihing more until 
closed. 

The system should remember which controlling terminal has the tape drive open and write 
error messages to that terminal rather than on the console. 
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NAMI: 
Ip - line printer 

SYNOPSIS 
device lpO at ubaO csr 0177514 vector lpintr 

DESCRIPTION 

FILES 

Lp provides the interface to any of the standard DEC line printers. When it is opened or 
closed, a suitable number of page ejects is generated. Bytes written are printed. 

The unit number of the printer is specified by the minor device after removina the low 3 bits, 
which act as per-device parameters. Currently only the lowest of the low three bits is inter
preted: if it is set, the device is treated as having a 64-character set, rather than a full 96-
character set. In the resulting half-ASCII mode, lower case letters are turned into upper case 
and certain characters are escaped according to the following table: 

( 
) 

+ 

The driver correctly interprets carriage returns, backspaces, tabs, and form feeds. Lines longer 
than 132 characters are truncated <This is a parameter in the driver). 

/dev/lp 

SEE ALSO 
lpr(l) 

DIAGNOSTICS 
None. 

BUGS 
Although the driver supports multiple printers this has never been tried. In any case user-level 
software support for multiple printers is not available. 
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NAME 
mail - pseudo-device for mail notification 

DESCRIPTION 
The ftle /de•/mail is a multiplexor file maintained by the mail notification daemon. When a 
piece of mail is delivered the mail delivery process wriles information on this file and the mail 
notification daemon /etc/comsat notifies a user of the arrival of the mail if the user desires to 
be notified. 

SEE ALSO 
bift'O) 

FILES 
/dev/mail 

BUGS 
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NAME 
mem, kmem - main memory 

DESCRIPTION 

FILES 

BUGS 

Mem is a special ftle that is an imase of the main memory of the computer. It may be used, for 
example, to examine (and even to patch) the system. 

Byte addresses in mem are interpreted as physical memory addresses. References to non· 
existent locations cause errors to be returned. 

Examining and patchins device resisters is likely to lead to unexpected resufts when read-only 
or write-only bits are present. 

The file kmem is the same as mem except that kernel virtual memory rather than physical 
memory is accessed. 

On PDPl 1 's, the 110 pase begins at location 0160000 of kmem ·and per-process data for the 
current process besins at 0140000. On VAX 111780 the 110 space besins at physical address 
2000000006); on an 111750 110 space addresses are of the form fxxxxxC16); on all VAX'en 
per-process data for the current process is at virtual 7ffff000(16). 

/dev/mem, /dev/kmem 

On PDPl 1 's and VAX's, memory files are accessed one byte at a time, an inappropiate method 
for some device resisters. 
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NAMI 
mt - UNIX magtape interface 

DESCRIPTION 
The files mtO, .•. , mrl 5 refer to the UNIX magtape drives, which may be on the MASSBUS 
using the TMOJ formatter ht(4), or on the UNIBUS using either the TMll or TSU formatters 
tm(4) or u(4). The following description applies to a".ly of the transport:/controller pairs. The 
files mt<J, ... , mt7 are 800bpi, and mt8, .... mtl5 a.re 1600bpi. (But note that only 1600 bpi is 
available with the TSl U The files mt<J, ... , mtJ and mt8, ..• , mil J are rewound when closed; the 
others are not. When a file open for writing is closed, two end-of-files a.re written. If the tape 
is not to .be rewound it is positioned with the head between the two tapemarks. 

A. standard tape consists 3 series of 1024 byte records terminated by an end-of-file. To the 
extent possible, the system makes it possible. if inefficient, to treat the tape like any other file. 
Seeks have their usual meaning and it is possible to read or write a byte at a time. Writing in 
very small units is inadvisable, however, because it tends to cneate monstrous record gaps. 

The mt files discussed above are useful when it is desired to access the tape in a way compatible 
with ordinary files. When foreign tapes are to be dealt with, and especially when long records 
are to be read or written, the 'raw' interface is appropriate. The associated files are named 
rmtO, .... rmtl5, but the same minor-device considerations as for the regular files still apply. A 
number of other ioctl operations are available on raw magnetic tape. The following definitions 
are from <sys/mtio.h >: 
I• 
• Structur~s and definitions for mag tape io control commands 
•I 

I• mag tape io control commands •/ 
#define MTIOCTOP (('m'< <8)11) /•do a mag tape op •I 
#define MTlOCGET (('m'< <8)t2) /•get mag tape status•/ 

I• structure for MTIOCTOP · mag tape op command •/ 
struct mtop I 

short mt_op; 
daddr_t mt_count; 

}; 

I• operations •/ 
#define MTWEOF 
#define MTFSF 
#define MTBSF 
#define MTFSR 
#define MTBSR 
#define MTREW 
#define MTOFFL 
#define MTNOP 

0 
l 
2 
.3 
4 
s 
6 
7 

I• operations defined below •I 
I• how many of them •/ 

I• write an end-of·file record •/ 
I• forward space file •/ 
/ 0 backward space file •/ 
I• forward space record •/ 
I• backward space record •/ 
I• rewind •/ 
I• rewind and put the drive oftline •/ 
I• no operation, sets status only •/ 

I• structure for MTIOCGET - mag tape get status command •/ 

struct mtget ( 
short mt_ type; /• type or magtape device •/ 

I• the following two registers are grossly device dependent •/ 
short mt_dsreg; /• .. drive status" register •/ 
short mt_em:g; I• ••error" resister •/ 
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FILES 

UNIX Proarammer's Manual 

I• end device-dependent registers •/ 
short mt_resid; /• residual count •/ 

I• the following two are not yet implemented •I 
daddr_t mt.Jileno; /• file number or current position •/ 
daddr_t mt_blkno; /• block number of current position •/ 

I• end not yet implemented •/ 
t 

I• 
•Constants for mt_type byte 
•I 

#define MT ISTS 01 
#define MT-ISHT 02 
#define MT)STM 03 

MT (4) 

Each read or write call reads or writes the next record on the tape. In the write case the record 
has the same length as the buff er given. During a read, the record size is passed back as the 
number of bytes read, provided it is no greater than the buffer size; if the record is long. an 
error is indicated. In raw tape 110 seeks are ignored. A zero byte count is returned when a 
tape mark is read, but another read will fetch the first record of the new tape file. 

/dev/mt?, /dev/rmt? 

SEE ALSO 
mt(l), tarCl), tpO), ht(4), tm(4), ts(4) 

BlJGS 
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NAME 
newtty - summary of the "new" uy driver 

'USAGE 
sUJ new 

suy new crt 

DESCRIPTION 
This is a summary of the new Uy driver, described completely, with the old terminal driver, in 
ny(4). The new driver is largely compatible with the old but provides additional fum::tionali1y 
for job comrol. 

CRTs mod printin& rermhu1.ls. 

The new terminal driver acts differently on CRTs and on prmtmg terminals. On CRTs at 
speeds of 1200 baud or greater it normally erases input characters physically with backspace
space-backspace when they are erased logically; at speed under 1200 baud this is unrea
sonably slow, so the cursor is normally merely moved to the left. This is the behavior when 
you say "suy new crt"; to have the Uy driver always erase the characters say "suy new crt 
crterase crO::ilr', to have the characters remain even at 1200 baud or greater say "suy new crt 
-crterase -crtki!!". 

On printing terminals the command "suy new prterase" should be given. Logically erased 
charac1ers are then echoed printed backwards between a'\' and an'/' character. 

Other terminal modes are possible, bu~ less commonly used; see rzy(4) and .myO} for details 

Input editing and output control. 

When preparing input the character # (normally changed to AH using suy( 1)) erases the last 
input character. ·w the last input word, and the character @ (oflen changed to ·w erases the 
entire current input line. A. "R character causes the pending input to be retyped. Lines are ter
minated by a return or a newline; a ·o at the beginning of a line 1enerates an end-of-file. 

Control characters echo as ·x when typed, for some x; the delete character is represerued as "?. 

The character ·v may be typed before any character so that it may be entered without its special 
effect For backwards compatibility with the old tty driver the character '\' prevents the special 
meaning of the character and line erase characters, much as ·v does. 

Output is suspended when 11 ·s character is typed and resumed when a ~Q character is type. 
Output is discarded after a AO character is typed until another ·o is type, more input arrives, or 
the condition is cleared by a program (such as the shell just before it prints a prompt) 

Signals. 

A non-interactive program is interrupted by a "? (delete); this character is often reset to ·c 
using stzy( l). A quit "\ character causes programs to terminate like ·? docs, but also causes a 
rort' image file to be created which can then be examined with a debugger. This is often used 
to stop n.u1away processes. Interactive programs often catch interrupts and return to their com· 
mand loop; only the most well de!:n1ued programs catch quits. 

Programs may be stopped by hitting QZ, which returns control to the shell. They may then be 
resumed using thejob control mechanisms of the shell, i.e. the Jr (foreground) command. The 
character ·y is like ·z bul takes etf ect when read rather then when typed; it is much Jess fre
quently used. 

See roi«O for a more complete description of the new terminal driver. 

SEE ALSO 
csh(O, neWCJhO), suyO), uy(4) 
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NA.ME 
null - data sink 

DESCRIPTION 
Data written on a null special file is discarded. 

Reads from a null special file always return 0 bytes. 

FILES 
/dev/nult 

4-23 
7th Edition 



RV(4) l.JNIX Programmer's Manual RV(4) 

NAME 
rv - Racal/Vadic ACU interface 

DESCRIPTION 

FILES 

The raul/vadic ACU interface is provided by the files /devkua/OJ} which is a multiplexed file, 
and by the daemon dndwhich monitors the file, simulating a standard DN dialer. To place an 
out1oin1 call one forks a sub-process trying to open ldevlc:ul? and then opens the corresponding 
file /devkua? file and writes a number on it. The daemon translates the call to proper format 
for the Raca.J/Vadic interface, and monitors the progress of the cal! recording accounting infor
mation for later use. 

The codes for the phone numbers are the same as in the ON interface: 

0-9 dial 0-9 
dial• 
dial# 
delay for second dial tone 

< end-of-number 

The entire telephone number must be presented in a single write system call. 

It is require that an end-of-number code be given. 

/dev/cuaO virtual dialer for 300 baud dialout 
/dev/cua l virtual dialer for 1200 baud dialout 
/dev/culO the terminal which is connected to the 300 baud diaiout 
/dev/cull the terminal which is connected to the 1200 baud dialoul 
/usr/adm/dnacct Accounting records for sucessfully comple1ed calls. 

SEE ALSO 

BUGS 

cuO), uucpO) 

Lockins problems. 

The multiplexor seems to have rare-case bugs which occasinally crash the system taking trap 
type 9's, usually in the sdattJ system routine. 

4-24 
7th Edition 



TM (4) TM ( 4) 

tm - TM-1 

SYNOPSIS 
controller 
tape teO at 

vector tmintr 

DESCRIPTION 
The tm·l 1/te- combination 
Hardware implementing thi!i on the is 
with a model tape transport, 

as described in mt(4). 
11 controller operating 

a! 125 ips. 

SEE ALSO 
mtO), tadl), tpO), ht 

DIAGNOSTICS 

IUJGS 

te%d: 1:10 write An am:mpt was made to write on the tape drive when no write was 
present; this mess.age is written on the terminal of the user who tried to access the !ape. 

tto/od: m:1t onUm~. An was made to acces10 the tape while ii was this message is 
wrinen on the terminal the user who tried to access the tape. 

An :mempt was made to write on a tape a1 a diff erem 
density than is recorded or. the tape. message is written on the terminal of the 
user who trii?:d to swi!ch I.he 

error ~i·""' %b. A tape error occurred al block Im .. the tm error register is 
in octal with the bits decoded. error is fatal on non-raw tape; when 

possible the driver will have retried the ""'"'"'""'" which failed several times before reporting 
the error. 

teG/ed: lost A within a reasonable time, mos! likely 
because the tape was taken rewind or lost vacuum. controller should, but 
does not, give an in these cases. device will be made available again after this 
message, but any current open to the device will return an error as the operation in 
progress aborts. 

If any non-data error is encountered cm norMaw ui.pe, ii 
closed. 

to do anything more until 

$}!Stem rem~mber which terminal has the tape drive open and write 
error messages to thin terminal rather than on the console. 
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NAME 
ts - TS-11 magtape interface 

SYNOPSIS 
controller zsO at uba '? csr 72520 vector tsinu 
tape tsO at zsO drive 0 

DESCRIPTION 
The ts· l 1 combination prnvides a standard tape drive interface as described in mt(4). The ts-11 
operates only at 1600 bpi, and only one transport is possible per controller. 

SEI ALSO 
mtO), i.ar(l), tpO), ht(4), mt(4), tm(4) 

DIAGNOSTICS 

BUGS 

ts%d: oo write ring. An 1ttempt was made to write 011 the tape drive when no write ring was 
present; this message is written on the terminal of the user who tried to access the tape. 

ts%d: oot ooUne. An attempt was made to access the tape while ii was offiine: this message is 
written on the terminal of the user who tried to access the tape. 

ts%d: bard error bn&/td xsO ""''%.b. A hard error occurred on the tape at block brr, status register 
0 is printed in octal and symbolically decoded as bits. 

If any non-data error is encountered on non-raw tape, it 
dosed. 

to do anything more until 

The device lives at the same address as a tm-11. tm{4); u it is very difficult to set this device 10 

interrupt, a generic system assumes !hat a ts is present whenever no tm- l l exists but the csr 
responds and a ts-1 l is confiaured. This does no harm as long as a ru:>ri-e:xistant ts-11 is nor 
accessed. 

The system should remember which controlling terminal has the tape drive open and write 
error mes.sages to that terminal rather than on the console. 
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NAME 
tty - aeneral terminal interface 

DESCRIPTION 
This section describes both a particl.!lar special file /do /tty and the terminal drivers used for 
conversational computing. 

Line dlsclplines. 

The system provides different line disciplines for controlling communications lines. In this ver
sion or the system there are three disciplines available: 

old The old (standard) terminal driver. This is used when using the standard shell sh( I) 
and for compatibility with other standard version 7 UNIX systems. 

new A newer terminal driver, with features for job control; this must be used when using 
cshO). See newuy(l) for a short user-level summary. 

net A line discipline used for networking and loading data into the system over communi
cations lines. It allows high speed input at very low overhead, and is described in 
bk(4). 

Line discipline switching is accomplished with the TIOCSETD ioctl: 

Int ldisc • LDISC; ioctl<filedes, TJOCSETD, &!disc:>; 

where LDISC is OTTYDISC for the standard tty driver, NTTYDISC for the new driver and 
NETLDISC for the networking discipline. The standard <currently old) tty driver is discipline 0 
by convention. The current line discipline can be obtained with the TIOCGETD ioctl. Pending 
input is discarded when the line discipline is changed. 

All or the low-speed asynchronous communications ports can use any of the available line dis· 
ciplines. no matter what hardware is involved. The remainder of this section discusses the 
.. old" and "new" disciplines. 

The control terminal. 

When a terminal file is opened, it causes the process to wail until a connection is established. 
In practice, user programs seldom open these files; they are opened by init(8) and become a 
user's standard input and output file. 

If a process which has no control terminal opens a terminal file, then that terminal file becomes 
the control terminal for that process. The control terminal is thereafter inherited by a child 
process during a /ork(2), even if the control terminal is closed. 

The file /dev/tty is, in each process, a synonym for a control terminal associated with that pro
cess. It is useful for programs that wish to be sure of writing messages on the terminal no 
matter how output has been redirected. It can also be used for programs that demand a file 
name for output, when typed output is desired and it is tiresome to find out which terminal is 
currently in use. 

Process sroups. 

As described more completely in jobs(3), command processors such as csh(l) can arbitrate the 
terminal between different jobs by placing related jobs in a single process group and associating 
this process group with the terminal. A terminals associated process group may be set usin& the 
TIOCSPGRP ioct/(2): 

loctHftldes, TIOCSPGRP, &pgrp) 

or examined using TlOCGPGRP rather than TIOCSPGRP. returning the current process aroup 
in pgrp. The new terminal driver aids in this arbitration by restricting access to the terminal by 
processes which are not in the current process group; see Job access control below. 
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Moots. 

The terminal drivers have three major modes, characterized by the amount of processing on the 
input and output characters: 

cooked The normal mode. In this mode lines input are and input editing is 
done. The edited line is made available Y'hen it is completed by a newline or when 
an EOT kontrnl·D, hereafter AD) is entered. A carriage return is usually made 
synonymous with newline in this mode, and replaced with a newline whenever it is 
typed. All driver functions {input editing, interrupt generation, output processing 
such as delay generation and tab expansion, etc.) are available in this mode. 

CBREAK This mode eliminates the character, word, and line editing input facilities, making 
the input character available to the user program as it is typed. Flow control. 
literal-next and interrupt processing are still done in this mode. Output processing is 
done. 

RAW This mode eliminates all input processing and makes all input characters available as 
they are typed; no output processing is done either. 

The style of input processing can also be very ditfererlt in the new terminal driver, a pro
cess asks for notification via °' SlGTTIN sigM/{2) when input is to be read from the con
trol terminal. In this case a read(2) from the comrol terminal will never but rather 
return an error indication (EIOJ if there is no input available. 

hiput editinB;. 

A UNIX te~;-,inal ordinarily operates in fu!l·dupiex mode. Characters may be typed at any 
time, even .,,. '.iile output is occurring, and are lost when the system's character input 
buffers beco:: :.-> completely choked. which is rare, or when the user has accumulated the max
imum allowed number of characters that have not yet been read by some program. 
Currently th.is limit is 256 characters. In the old terminal driver all the ~ved ch1mu::ters are 
thrown away when the limit is reached, without notice; the new driver simply refuses to accept 
any further input, and rings ihe terminal bell. 

Input characters are normally accepted in either even or odd parity with the bit being 
stripped off before the character is given to the program. By clearing either the or ODD 
bit in the flags word it is possible to have input characters with that parity discarded (see the 
Summary 

In all of the iine disciplines, it is to simulate terminal input using the TlOCSTI ioctl, 
which takes, lliS its third argument, the address a character. The system pretends that this. 
character was typed on the argument terminal, which must be the control terminal excepl for 
the super-user (this call is not in standard version 1 UNJX) .. 

Input characters are normally echoed putting them in an output queue as they arrive. This 
may be disabled by clearing the ECHO bit in the flags word using the call or the 
TIOCSE.TN or TJOCSETP ioctls (see the Summary below). 

In cooked mode, terminal input is processed in units of lines. A program attempting to read 
will normally be suspended until an entire line has been received {but see the description of 
SIGITIN in Modes above and FlONREAD in Summary below.) No matter how many cbarac
lers are requested in the read call, at most one line will be returned. It is not. however, neces· 
sary to read a whole line at once; any number of characters may be requested in a read, even 
one, without losing information. 

During input, line editing is normally with the character '#' logically erasing the last 
character typed and the character logically erasing the entire current input line. These are 
often reset on crt's, with AH replacing #, and ·u replacing @. These characters never erase 
beyond the: beginning of the current input line or an ·o. These characters may be entered 
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literally by preceding them with '\ '; in the old teletype driver both the '\' and the character 
entered literally will appear on the screen; in the new driver the '\' will normally disappear. 

The drivers normally treat either a carriage return or a newline character as terminating an 
input line, replacing the return with a newline and echoing a return and a line reed. If the 
CRMOD ·bit is cleared in the local mode word then the processing for carriage return is dis
abled, and it is simply echoed as a return, and does not terminate cooked mode input. 

In the new driver there is a literal-next character ·v which can be typed in both cooked and 
CBREAK mode preceding any character to prevent its special meaning. This is to be pref erred 
to the use of'\' escaping erase and kill characters, but'\· is (at least temporarily) retained with 
its old function in the new driver for historical reasons. 

The new terminal driver also provides two other editing characters in normal mode. The 
word-erase character, normally ·w, erases the preceding word, but not any spaces before it 
For the purposes of ·w, a word is defined as a sequence of non-blank characters, with tabs 
counted as blanks. Finally, the reprint character. normally ·R. retypes the pending input begin· 
ning on a new line. Retyping occurs automagically in cooked mode if characters which would 
normally be erased from the screen are fouled by program output. 

Input echoing and redisplay 

In the old terminal driver. nothing special occurs when an erase character is typed; the erase 
character is simply echoed. When a kill character is typed it is echoed followed by a new-line 
(even if the character is not killing the line, because it was preceded by a '\ • !. ) 

The new terminal driver has several modes for handling the echoing of terminal input, con
trolled by bits in a local mode word. 

Hardcopy terminals. When a hardcopy terminal is in use, the LPRTERA bit is normally set in 
the local mode word. Characters which are logically erased are then printed out backwards pre
ceded by '\ • and followed by '/' in this mode. 

Crt terminals. When a crt terminal is in use. the LCRTBS bit is normally set in the local mode 
word. The terminal driver then echoes the proper number of erase characters when input is 
erased; in the normal case where the erase character is a "H this causes the cursor of the termi
nal to back up to where it was before the logically erased character was typed. If the input has 
become fouled due to interspersed asynchronous output, the input is automagically retyped. 

Erasing characters ftom o crt. When a crt terminal is in use, the LCRTERA bit may be set to 
cause input to be erased from the screen with a "backspace-space-backspace" sequence when 
character or word deleting sequences are used. A LCRTKIL bit may be set as well, causing the 
input to be erased in this manner on line kill sequences as welt. 

Echoing of control characters. If the LCTLECH bit is set in the local state word, then non
printin& <control) characters are normally echoed as ·x (for some X) rather than being echoed 
unmodified; delete is echoed as·?. 
The normal modes for using the new terminal driver on crt terminals are speed dependent. At 
speeds Jess than 1200 baud, the LCRTERA and LCRTKILL processing is painfully slow. so 
sny(l) normally just sets LCRTBS and LCTLECH; at speeds of 1200 baud or greater all of 
these bits are normally set. StoiCl) summarizes these option settings and the use or the new 
terminal driver as "newcn." 

Output processla1. 
When one or more characters are written, they are actually transmitted to the terminal as soon 
u previously-written characters have finished typing. (As noted above, input characters are 
normally echoed by puttina them in the output queue as they arrive.> When a process produces 
characters more rapidly than they can be typed, it will be suspended when its output queue 
exceeds some limit. When the queue has drained down to some threshold the program is 
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resumed. Even parity is normally generated on output. The EOT character is not transmitted 
in cook~d mode to prevent terminals that respond to it from hanging up; programs using raw or 
cbreak mode should be careful. 

The terminal drivers provide necessary processing for cooked and CBREAK mode output 
delay generation for certain special characters and parity generation. Delays are 

after AH, form feeds al, carriage returns ~M, tabs ·1 and newlines • J. The 
driver will also op1.ionally ~xpand tabs into spaces, when. the tab stops are assumed to be set 
every eight columns. These functions are controlled by bits in the Uy flags word; see Summary 
below. 

The terminal drivers provide for mapping between upper and lower case on terminals lacking 
lower case. and for other special processing on deficient terminals. 

in the new terminal driver. there is a output flush character, normally 6 0, which sets 
the LFUJSHO bit in the local mode word, causing subsequent output to be flushed until ii is 
cleared a program or more input is typed. This character has effect in both cooked and 
CBREAK modes and causes pending input to be retyped if there is any pending input IocUs to 
flush the characters in the input and output queues TIOCFLUSH, and to return the number of 
character still in lhe output queue TIOCOUTQ are also available. · 

us' ~erminahi and Huelth1es 

if the bit is set in the Uy flags, then all upper-case letters are mapped into the 
corresponding lower-case letter. The upper-case lener may be generated preceding it by'\'. 
Ir the new terminal driver is being used, then upper case letters are preceded by a '\' when 
01.Hput addition, the following escape sequences can be generated on output and accepted 
on inp1.u: 

for I l 
use \ · \ ! \ · \ ( \ ) 

deal with Hazeltine 1erminals, which do not 1.mdersurnd that - has been made into an ASCII 
character, the LTJLDE bit may be set in the local mode word when using the new terminal 
driver: in this case !he character - will be replaced with the character ' on output 

Flow trontrot 

are two characters (the stop character, normally ·s, and the start character, normally ·o) 
which cause 01Hpu1 to be suspended and resumed respectively. Extra stop characters typed 
when output is stopped have no effect, unless the stan and stop characters are made the 
same, in which case output resumes. 

A bit in the flags word may be set to put the terminal into TANDEM mode. In this mode the 
system produces a stop character (default "S) when the input queue is in danger of overflowing. 
111.nd a start character (default "Q) when the input has drained sufficiently. This mode is useful 
when the terminal is actually another machine that obeys the conventions. 

Lime control and bruks. 

There are several ioctl calls available to control the state of the terminal line. The TlOCSBRK 
ioctl wm set the break bit in the hardware interface causing a break condition to exist; this can 
be cleared (usually after a delay with sleep()}) by TlOCCBRK. Break conditions in the input 
are rdiected as 1 null character in RAW mode or as the interrupt character in cooked or 
CBREAK mode. The TIOCCDTR ioctl will clear the data terminal ready condition; it can be 
$Ct 1gain by TlOCSDTR. 

When the carrier signal from the dataset drops <usually because the user has hung up his termi· 
nal) a SIGHUP hangup signal is senl to the processes in the distinguished process group of the 
terminal; this usually causes them to terminate (the SIGHUP can be suppressed by setting the 
LNOHANG bit in the local state word of the driver.) Access to the terminal by other processes 
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reads will fail, arid programs that read a terminal and 

oo~•srn1e to ask that the phone hung up on the last close with 
done ori the outgoing line. 

Interrupt 

There are that generate 
the processes in the cc.muol 1roup 

process group and 
flush input and 
shown here ·are the 
The characters may be 
-'l 

~, 

\ 

Job 1ci::en 1..-onU'ot 

When 

ever, the process is 
it been inherited 
using , it is 
processes would 
change, 

is the normal ~vay to stop a process 
control in an interactive program. 

is used to cause a program to tcrmina1e 
cor~ in the current directO!")'. 

which is used to the current prci-

but the 

if a process which is not in the process 
to read from that terminal its proce5s group is sent a 

1:~uses the members of that process group to stop. lf, how
SlGITlN signal is an orphan its parem has exited and 

process, CJr' if ii is a process in the middie process creation 
instead returned ari end-of-file. Under older UNIX systems these 

have had their reset to /dn/ouU, so this is a compatible 

When the new terminal driver wi!h the L TOSTOP bit set in the local a process is 
comrol terminal if it is not in the distinguished process group for 

"'"'''""''::!. or ignoring S!GTIOU signals, which are orphans, or 

tef$ the new drh1ier. 
grams which need to access 111 

all $late. 

and allowed to produce 

the terminal driver, there are 4 difi'erent structures 
the driver d1ua. these contains that pan 

version 6 and version 7 UNIX systems. The 
in version 7. The third is a word of local 

and the is arwther sm.1cture of special charac-
m single smu::ture may be made available to pro

"'"'""''·" most programs need not concern themselves 

in< 
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); 

cbu itJdU; 
1bort SL 8a1s; 

TTY(4) 

The J(..~tl"dand l(_ospeedfields describe the input and output speeds of the device according 
to the following table, which corresponds to the DEC DH-11 interface. tr other hardware is 
used, impossible speed changes are ignored. Symbolic values in the table are as defined in 
<JBny,h>. 

0 
1 
2 
3 
4 
s 

8200 6 
8300 7 

g 
9 
lO 
u 

84800 12 
B 

EXTA 14 
EXTB 15 

(hang up dataphone) 
SO baud 

baud 
110 baud 

bS11ud 
150 baud 

baud 
.300 baud 
600 baud 
1200 baud 

baud 
2400 baud 

baud 
baud 

A 
B 

In the current configuration, only 110, l SO, JOO and 1200 baud are really supported on dial-up 
lines. Code conversion and line control required for IBM 2741 's 034.5 baud) m1m be imple
mented by program. The half ·duplex line discipiine required for the 202 dataset 
(1200 baud) is not supplied~ full-duplex 212 datasets work fine. 

Jl_trase ;md Sl...,kill fields or the ar11.1ment structure specify the erase and kill characters 
respectively. (Defaults are # and @J 

field of the argument structure contains several bits that determine the system's 
treatment of the terminal: 

ALLDELAY 0177400 Delay algorithm selection 
BSDELAY 0100000 Select backspace delays foot implemented): 
BSO 0 
BSl 0100000 
VTDELA Y O<J40000 Select form-feed and vertical-tab delays: 
FFO 0 
FFl 0100000 
CR DELAY 0030000 Select arriageGretum delays: 
CRO 0 
CRl 0010000 
CR2 0020000 
CRJ 0030000 
TBDELA Y 0006000 Select tab delays: 
TABO 0 
TABl 0001000 
TAB2 0004000 
XT ABS 0006000 
NL DELAY 0001400 Select new-line delays: 
NLO 0 
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NU 
NL2 
NLJ 
EVENP 
ODDP 
RAW 
CR MOD 
ECHO 
LC ASE 
CBREAK. 

0000400 
0001000 
0001400 

UNIX Programmer's Manual 

"""''"'"'''""" Even parity allowed on input (most terminals) 
0000100 parity allowed on input 
0000040 Raw mode: wake up on all characters, 8-bit interface 
0000010 Map CR into LF; echo LF or CR as CR-Lf 
0000010 Echo (full duplex) 
0000004 Map upper case to lower on input 
0000002 Return each character as soon as typed 
0000001 cormol 

TTY(4) 

The delay bits specify how long transmission stops to allow for mechanical or other movement 
when certain character.s are sent to the terminal. al! cases a value _of 0 indicates no delay. 

are but be used for Terminet 300's. 

Ir 1 form-feed/vertical Utb it lasts for about 2 seconds. 

Carriage-return delay type l lasts about .08 seconds mnd is suitable for the Terminet 300. Delay 
type 2 about . seconds and is suitable for the VTOS and the TI 700. Delay type 3 is suit· 
able for the concept-100 and pads lines to be at least 9 characters at 9600 baud. 

New-line type is on the current column and is tuned for Teletype model 
37's. Type 2 is useful for the VTOS and is about .10 seconds. Type 3 is unimplemented and is 
0. 

Tab delay type l is cm the amount of movement and is u.med to the Teletype model 
Type 3, called is r.101 a delay at all but c1u.1ses tabs to be replaced by the appropri· 

ate number of spaces on output 

Input charimers with the wrong , as determined by bits 200 and 100, are ignored in 
cooked and mode. 

RAW disables all processing save output flushing with LFLUSHO; full 8 bits or input are given 
ms soon as it is available; 111 8 bits are passed on output. A break condition in the input is 
reported H a null character. If the input queue overflows in raw mode it is discarded; this 
applies to both new and old drivers. 

- ..... .,. __ causes input carriage returns to be turned into new-lines~ input of either CR or LF 
both to be echoed (for terminals with a new-line function) . 

..... u~;;<.n..n. is a sort of half-cooked <rare?) mode. Programs can read each character as soon as 
a fun line; all processing is done except the input editing: character 
input reprint, ind the special treatment of \ or EOT are disabled. 

causes system to produce a stop character (default ·s) whenever the input 
of overflowina;, ind a start c:han.cter (default AQ) when the input queue has 

It is useful for flow control when the 'terminal' is really another computer 
the conventions. 

and TIOCGETD disciplines discussed in Un disciplines above, 
ioct/(2) calls apply to terminals, and have the general form: 
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The applicable codes are: 

TIOCGETP Fetch the basic parameters associated with the terminal, and store in the 
pointed-to sgtryb structure. 

TIOCSETP Set the parameters according to the pointed-to sgtryb structure. The interface 
delays until output is quiescent, then throws away any unread characters, 
bef,,re ch•naing the modes. 

TIOCSETN Set the parameters like TJOCSETP but do not delay or Oush inp4t. Input is 
not preserved, however. when changing to or from RAW. 

With the following codes the arr is ignored. 

TIOCEXCL Set "exclusive-use" mode: no further opens are permitted until the file has 
been closed. 

TJOCNXCL Turn off "exclusive-use" mode. 

TIOCHPCL When the file is closed for the last time, hang up the terminal. This is useful 
when the line is associated with an ACU used to place out1oin1 calls. 

TIOCFLUSH All characters waiting in input or output queues are Oushed. 

The remaining calls are not available in vanilla version 7 UNIX. In cases where arguments are 
required, they are described; arr should otherwise be given as 0. 

TIOCSTI the argument is the address of a character which the system pretends was typed 
on the terminal. 

TJOCSBRK 

TJOCCBRK 

TIOCSDTR 

TIOCCDTR 

TIOCGPGRP 

TIOCSPGRP 

FIONREAD 

the break bit is set in the terminal. 

the break bit is cleared. 

data terminal ready is set. 

data terminal ready is cleared. 

arg is the address of a word into which is placed the process group number of 
the control terminal. 

arg is a word (typically a process id) which becomes the process group for the 
control terminal. 

returns in the long integer whose address is arg the number of immediately 
readable characters from the argument unit. This works for ftles, pipes, and 
terminals, but not (yet) for multiplexed channels. 

The second structure associated with each terminal specifies characters that are special in both 
the old and new terminal interfaces: The followina structure is defined in < syslioctl.h>. which 
is automatically included in < 11ny.h> : 

struct tcbars ( 
cbar 
cbar 
char 
cbar 
cbar 
cbar 

); 

t_intrc; 
I_ quite; 
t_startc; 
t_stopc; 
c_eofc; 
t_brkc; 

I• interrupt•/ 
I• quit•/ 
I• start output•/ 
I• stop output•/ 
I• 1ad-of-lle •/ 
I• input delimiter (like al)•/ 

The default values for these characters are ·?. "\. ·Q, ·s. ·o. and -1. A character value of 
-1 eliminates the ell'ect of that character. The t brkc character. by default -1. acts like a 
new-line in that it terminates a 'line.• is echoed, and is passed to the program. The 'stop' and 
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'start' characters may be the same. to produce a toggle effect. h is probably counterproducfrve 
to make other special chim.1cters <including erase and kill) identical. The applicable ioctl calls 
are: 

TIOCGETC Get the special characters and put them in the specified structure. 

TlOCSETC Set the special characters to those given in the structure. 

Local mode 

The third structure associated with each terminal is a local mode word; except for the 
LNOHANG bit, this word is interpreted only when the new driver is in use. The bits of the 
local mode word are: 

lCRTBS 
LPRTERA 
LCRTERA 
LTILDE 
LMDMBUF 
lUTOUT 
LTOSTOP 
LFLUSHO 
LNOHANG 
LETXACK 
LCRTKIL 
UNTRUP 
LCTLECH 
LPENDlN 
LDECCTQ 

000001 Backspace on erase raiher than echoing erase 
000002 Printing lerminal erase mode 
000004 Erase cha.meter echoes as backspace·space·baekspace 
0000 l 0 Convert - to ' on output (for Hazeltine terminals) 
000020 Stop/start output when carrier drops 
000040 Suppress output translations 
000100 Send SlGTIOU for background output 
000200 Output is being flushed 
000400 Don't send hangup when carrier drops 
001000 Diablo style buffer hacking (unimplemented) 
002000 BS-space-BS erase entire line on line kill 
004000 Generate interrupt SlGTINT when input ready to read 
010000 Echo input control chars as ·x, delete as·? 
020000 Retype pending input at next read or input character 
040000 Only ·o restam output after ·s. like DEC systems 

The applicable iocrlfunctions are: 

TlOCLBIS 

TJOCLBIC 

TlOCLSET 

TIOCLGET 

arg is the address of a mask which is the bits to be set in the local mode word. 

arg is the address of a mask of bits to be cleared in the local mode word. 

arg is the address of a mask to be placed in the local mode word. 

arg is the address of a word into which the current mask is placed. 

h._ocal s~cial chars 

The final structure associated with each terminal is the ltcluus structure which defines interrupt 
characters the new terminal driver. Its strncture is: 

struct itcb11n ( 
char 
duu 
char 
cbu 
cbu 
d:au 

un1spc; 
t_dstopc; 
t_rprutc; 
t_ftusbc; 
t_weruec; 
t_hantc; 

I• stop process signal•/ 
I• dela,-ed stop process signal•/ 
I• reprint line•/ 

· 1· ftusb output <to11les) •/ 
I• word erase • / 
I• Utera.1 next c:bar1cter •/ 

The default values for these characters are ~z. ·y, ·R. ·o, ·w, and ·v. A value of - l disables 
the character. 
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The applicable i«tlfunctions are: 

TlOCSl TC args is the address of a ltchars structure which defines the new lecal special clumu::
ters. 

110CGLTC args is the address of a ltchars stn.icture into which is placed the current set 
local special characters. 

ldevluy• 
/dev/console 

SEE ALSO 
cshO), suy(l), ioctH2), signaH2), sigsys(2.), suy geuy(8), init(SL newtty(4) 

BUGS 
Half-duplex terminals are not supported. 
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up - unibus storage module controller/drives 

SYNOPSIS 
controller scO at ubl~ csr 0176700 vector upintr 
disk upO at scO drive 0 

DESCRIPTION 

riu:s 

This is a aenerk UNIBUS storage module disk driver. h is specifically designed to work with 
the Emulex SC-21 controller and Ampex or CDC 300M or Fujitsu 160M drives. h can be 
easily adapted to other drives and controllers (although bootstrapping wm not necessarily be 
directly possible.) 

files with minor device numbers 0 through 7 refer to various portions of drive O; minor dev
ices 8 through 15 refer to drive l, etc. The standard device names begin with "up" followed 
by the drive number and then a letter a-h for partitions 0-7 respectively. The character ~ stands 
here for a drive number in the range 0-7. 

The origin and size of the pseudo-disks on each drive are as follows: 

AMPEX/CDC 300M drive partitions: 
disk start length cyl 
up ?a 0 l 5884 0.26 
up?b 16416 33440 27-81 
up ?c 0 495520 0-814 
up?d 341696 15884 562-588 
up?e 358112 55936 589-680 
up?f 414048 81472 681-814 
up?g 341696 153824 562-814 
up?h 49856 291346 82-561 

FUJITSU 160M drive partitions: 
disk start lem;th 
up?a 0 15884 
up?b 16000 33440 
up ?c 0 263360 
up?h 49600 213760 

cyl 
0-49 
50-154 
0-822 
155-822 

it is unwise for all of these files to be present in one installation, since there is overlap in 
and protection becomes a sticky matter. The up?a partition is normally used for the 

root system, the up?b partition as a paging area, and the up?c partition for pack-pack copy-
(it maps the entire disk). On l60M drives the up?h partition maps the rest of the pack. 

On 300M drives both up?g and up?h ue used to map the remaining cylinders. 

'The block access the disk via the system·s normal buffering mechanism ind may be read 
and written without regard to physical disk records. There is also a 'raw' interface which pro-

for direct transmission between the disk and the user's read or write butTer. A single read 
or write c::all results in exactly one 1/0 operation and therefore raw l/O is considerably more 

when many words are transmitted. The names of the raw files conventionally begin 
with an extra 'r. • 

In raw I/O counts should be a multiple of 512 bytes (a disk sector). Likewise uekcalls should 
!pecif y 1 of S l 2 bytes. 

/dev/up[0..1Ha-h] 
/dev/rup[O.. 7] [a~h] 

block files 
raw files 
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SI[ ALSO 
bk(4), bp(.,0 

DIAGNOSTICS 

ll!GS 

up~d%c: hard error sno/td csl ... o/eb erl ""o/ib er2 ... %b. 
transf e:r of the specified sector of the specified disk 

An unrecovtrable f/m.u oa::ured 
the er l iarn:l 

er1 "'l'!t ·m1:n.i are .,rir•ed in octal and symbolically with bits aei:Odiea. error was eith~r lmre· 
coverabie, or a large number of retry attempts 
lion) could not recover the error. 

up%d: write locked The write protect switch was set on the when a writf: was 
The write operation is not recoverable. 

up~d: not The drive was spun down or off when it was accessed. 
is not recoverable. 

uplo/td: ooi ready framt drive was not 
being not ready (which takes a fraction of a 
no funher errors occur. 

up,.od%c: $Oft ttc sn~d A recoverable ECC error occurred on the Kttor the 
specified disk partition. This. happens normally a few times a week. Ir it more fre· 
quently than this the sector.s where the errors are occurin& should be checked to see H i:ertain 
cylinders on the pack, spots on the carriage the drive or he~ds are 

~d: IO!if lntErrnpt A timer watching the controller detectinr, no 
period while an operation was m.nst.anding. This indiciues ia hardw~rc or 
There is c1.merHly a hardware/software problem with spinning down drives are 
im::essed which causes this error to occur. error causes a re$et, and retry 
pending operations. If the controller continues to lose interrupts, this error will reel.Ar & 

seconds la1er. 

In raw 110 llllt:hnd wrire(l) truncate file offsets to 511-byte block 
bles on the taii of incomplete blocks. Thus, in programs that are 
read, wriru.nd I.seek(].) should always deal in 512-byte multiples . 

.DEC-standard error logging and bad block forwarding should be the code io dc.1 this 
could be easily incorporated from the hp(4) driver. All th&t would be needed then would be a 
stand-alone formatting program to detect the bad sectors, the disk lhat the 
were marked bad and initialize the bad sector files. 

A program to analyze the logged error information (even in its present reduced i$ 
needed. 

The partition tables for the file systems should be read ot'f of each i)ick, u 
what any single installation would prefer. and t.his would make packs; more nn:rtm1M11> 
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NAME 
va - Benson· Varian interface 

SYNOPSIS 
device vaO at uba? csr 0164000 vector vaintr 

DESCRIPTION 
The Benson· Varian printer/plotter in normally used with the programs ..,,,c1 ), "P"intO) or 
"tro.6{1). This description is designed for those who wish to drive the Benson-Varian directly. 

The Benson· Varian at Berkeley uses 11 .. by 8" fan-fold paper. It will print 132 characters per 
line in print mode and 2112 dots per line in plot mode. 

In print mode, the Benson· Varian uses a modified ASCII character set. Most control characters 
print various non-ASCII graphics such as daggers, sigmas, copyright symbols, etc. Only LF and 
FF are used as format effectors. LF acts as a newline, advancing to the beginning or the next 
line, and FF advances to the top or the next page. 

In plot mode, the Benson-Varian prints one raster line at a time. An entire raster line of bits 
(2112 bits - 264 bytes) is sent, and then the Benson· Varian advances to the next raster line. 

Note: The Benson· Varian must be sent an even number of bytes. Ir an odd number is sent, 
the last byte will be lost. Nulls can be used in print mode to pad to an even number of bytes. 

To use the Benson-Varian yourself, you must realize that you cannot open the device, ldev/\laO 
if there is a daemon active. You can see if there is a daemon active by doing a ps(l). or by 
looking in the directory /usrlspooVvad. If there is a file lock there, then there is probably a dae· 
mon lusrlliblvad running. If not, you should remove the lock. 

Jn any case, when your program tries to open the device ldev/\laO you may get one of two 
errors. The first of these ENXIO indicates that the Benson· Varian is already in use. Your pro· 
aram can then sleep(2) and U}' ap.in in a while, or give up. The second is EJO and indicates 
that the Benson-Varian is omine. 

To set the Benson-Varian into plot mode, "#include <vcmd.h>" and use the following 
ioc1/(2) call 

ioctlCfileno(va), VSETSTATE, plotmd); 

where plotmd is defined to be 

Int plotmd[] - { VPLOT, 0, 0 )~ 

and va is the result of a call to /open on stdio. When you finish using the Benson· Varian in plot 
mode you should advance to a new page by sending it a FF after putting it back into print 
mode, i.e. by 

Int prtmd[] - { VPRINT, 0, 0 ); 

mush(va); 
ioctHfileno(va), VSETSTATE, prtmd); 
write(fileno(va), "\f\O·. 2); 

N.B.: Ir you use the standard UO library with the Benson-Varian you must do 

setbuf(vp, vpbuf); 

where vpbefis declared 

char vpbuf[BUFSlZ]; 

otherwise the standard J/O library. thinking that the Benson· Varian is a terminal (since it is a 
character special file) will not adequately buffer the data you arc sending to the Benson· Varian. 
This will cause it to run extremely slowly and tend to grind the system to a halt. 
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JU.ES 

/usr/include/sys/vcmd.h 

ALSO 
D, vtrotf(l), vp(4) 

lnAGNOSTiCS 
· opr Umeout The device was not able to get data from the UNIBUS within the timeout 

most likely because some other device was hoging the bus. (But see BUGS below). 

The l's ~nd l's Uower-case el's) in the Benson-Varian's standard chari<:ter set look very 
c1ution is advised. 

iraerface hardware is rumored to have problems which can play havoc with the UNIBUS. 
We have intermittent minor problems on the UNIBUS where our va lives, but haven 'a ever 
been able to pin them down completely. 

4-40 
4th Berkeley Distribution 411/81 



VP (4) UNIX Programmer's Manual VP(4) 

NAME 
vp - Versatec interface 

SYNOPSIS 
device vpO at uba? csr 0177510 Vei:tor vpintr vpintr 

DESCRIPTION 

Fi LES 

The Versatec printer/plotter is normally used with the programs vpr(l ), vprint(l) or vtroff(D. 
This description is designed for those who wish to drive the Versatec directly. 

The Versatec at Berkeley is 36 .. wide, and has 440 characters per line and 7040 dots per line .in 
plot mode (this is actually slightly less than 36" of dots.> The paper used is continuous roll 
paper, and comes in 500' rolls. 

To use the Versatec yourself, you must realize that you cannot open the device, ldevlvpO if 
there is a daemon active. You can see if there is a daemon active by doing a ps(l), or by look
ing in the directory lusrlspoollvpd. If there is a file lock there, then there is probably a daemon 
lusrlliblvpd running. If not, you should remove the lock. 

In any case, when your program tries to open the device ldevlvpO you may get one of two errors. 
The first of these ENXIO indicates that the Versatec is already in use. Your program can then 
s/eep(2) and try again in a while, or give up. The second is EIO and indicates that the Versatec 
is offline. 

To set the Versatec into plot mode you should include < vcmd.h > and use the iocr/(2) call 

ioctHfileno(vp), VSETSTATE, plotmd); 

where plotmd is defined to be 

lot plotmd[] - l VPLOT, O. 0 ); 

and vp is the result of a call to /open on stdio. When you finish using the Versatec in plot mode 
you should eject paper by sending it a EOT after putting it back into print mode, i.e. by 

Int prtmd(] - { VPRINT, 0, 0 ); 

fflush ( vp); 
ioctlCfileno(vp). VSETST ATE. prtmd); 
write(fileno(vp), "\04", 1); 

N.B.: If you use the standard 1/0 library with the Versatec you must do 

setbuf(vp, vpbuf); 

where vpbufis declared 

char vpbuf{BUFSIZ); 

otherwise the standard 1/0 library, thinking that the Versatec is a terminal (since it is a charac
ter special file) will not adequately buffer the data you are sending to the Versatec. This will 
cause it to run extremely slowly and tends to grind the system to a halt. 

/dev/vpO 

SEE ALSO 
vfont(S), vprO), vtroff(l), va(4) 

DIAGNOSTICS 
None. 

BUGS 
The configuration part of the driver assumes that the device is setup to vector print mode 
through 0174 and plot mode through 0200. Since the driver doesn't care whether the device 
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considers the interrupt to be a print or a plot interrupt, it would be preferable to have these be 
the same, This since the configuration program can't be sure at boot time which vector inter
rupted and where the interrupt vectors actually are, For the time being, since our versatec is 
vectored as described above, we specify that it has two interrupt vectors and are careful to 
dtHect an interrupt through 0200 at boot time and (manually) pretend the interrupt came 
through 0174, 
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NAME 
a.out - assembler and link editor output 

SYNOPSIS 
#Include < 1.out.b> 

DESCJlJPTION 
A.0111 is the output file or the assembler a.s(l) and the link editor ld(l ). Both programs make 
a.0111 executable if there were no errors and no unresolved external references. Layout infor
mation as given in the include ftJe for the V AX-11 is: 

I• 
• Header prepended to each a.out file. 
•I 

struct exec ( 

}; 

Iona 
unsianed 
unsigned 
unsigned 
unsigned 
unsigned 
unsigned 
unsigned 

a_magic; 
a_text; 
a_data; 
a_bss; 
a_syms; 
a_entry; 
a_trsize; 
a_drsize; 

#define OMAGIC 0407 
#define NMAGIC0410 
#define ZMAGIC 0413 

I• 

I• magic number•/. 
I• size of text segment •/ 
I• size of initialized data •/ 
I• size of uninitialized data •/ 
I• size of symbol table •/ 
I• entry point •/ 
I• size of text relocation •I 
I• size of data relocation •I 

I• old impure format •/ 
I• read-only text •I 
I• demand load format •I 

• Macros which take exec structures as arguments and tell whether 
• the file has a reasonable magic number or offsets to textlsymbolslstrings. 
•I 

#define N BADMAG(x) \ 
(((x).a_magic)!•OMAGJC U ((x).a_magic)!•NMAGIC && ((x).a_magic)!-ZMAGIC) 

#define N TXTOFF(x) \ 
((x).a magic- •ZMAGIC ? 1024: sizeof <struct exec)) 

#define N SYMOFF(x) \ 
(N TXTOFF(x) + (x).a text+ (x).a data + (x).a trsize+(x).a drsize) 

#define N STROFF(x) \ - - - -
(N_SYMOFF(x) + (x).a_syms) 

The tile has ftve sections: a header, the program text and data, reloeation information, a symbol 
table and a string table Cin that order). The last three may be omitted if the program was 
loaded with the '-s' option of Id or if the symbols and relocation have been removed by 
su(p(l). 

In the header the sizes of each section are given in bytes. The size of the header is not 
included in any of the other sizes. 

When an a.0111 file is executed, three logical seaments are set up: the text segment, the data 
segment (with uninitialized data, which starts off as all 0, following initialized), and a stack. 
The text segment begins at 0 in the core image; the header is not loaded. If the maaic number 
in the header is OMAGIC (0407), it indicates that the text segment is not to be write-protected 
and shared, so the data segment is immediately contiguous with the text segment. This is the 
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#define N _TYPE I .. mask for all the type bits •/ 

I• 
"' Other permanent symbol table entries have some or the N STAB bits set. 
.. are given in <stab.h> -.. , 

#define N _ST AB I., if any of these bits set, don't discard •I 

I• 
"' Formal for namelist values. 
•I . 

#define N _FORMAT "%Oh" 

In the a.out file a symbol's n_un.n_strx· field. gives an index into the string table. A n_mx 
value of 0 indicates that no name is associated with a particular symbol table entry. The field 
n_un.n_name can be used to refer to the symbol name only if the program sets this up 
n_strx and appropriate data from the string table. 

U a symbol's type is undefined external, and the value field is non-zero, the symbol is inter
preted by the loader Id as the name of a common region whose size is indicated by the value of 
the symbol. 

The value of a byte in the text or data which is not a portion of a refereru:e to an undefined 
external symbol is exactly that value which will appear in memory when the file is executed. lf 
a byte in the text or data involves a reference to an undefined external symbol. as indicated by 
the relocation information, then the value stored in the file is an offset from the associated 
external symbol. When the file is processed by the link editor and the external symbo! 
becomes defined, the value of the symbol will be added to the bytes in the file. 

If relocation information is present, it amounts to eight bytes per relocatable datum as in the 
following structure: 

I• 
• Format a relocation datum . .. , 

struct relocation_info ( 

); 

int r_address; 
unsigned r_symbolnum:24, 

r_J'JCrel:l, 
r_len1th:2, 
r_.extem:l, 
:4; 

I• address which is relocated •/ 
I• local symbol ordinal •/ 
I• was relocated pc relative already •/ 
I• O-byte, 1-word, 2-long •/ 
I• does not include value of sym referenced •/ 
I• nothing, yet •/ 

is no relocation information if 1 tr:size +a drsize- -o. If r extern is 0, then 
r_,ymbolnum is act1 .. udly a n_type for the rel0cation (i.e. N_TEXT meaning relative to segment 
text ori1in.) 

SEE ALSO 

BUGS 

adbU), asO), idO). nmO), sdbCl), stab(S). stripO) 

the size of the string table in the header is a loss, but expandina the header size 
would have meant stripped executable file incompatibility, and we couldn't hack this just now. 
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NAME 
aliases - aliases file for delivermail 

SY'.lllOPSIS 
/usr/lib/aliases 

DESCRIPTIOS 
This file describes user id aliases that. will be used by letcldelivermail. It is formatted as a series 
of lines of the form 

name:addrl ,addr2 •... addrn 
The name is the name to alias. and the addri are the addresses to send the messaae to. Lines 
beginning with white space are continuation lines. Lines beginning with '# • are comments. 

Aliasing occurs only on local names. Loops can not occur, since no message will be sent to any 
person more than once. 

This is only the raw data file~ the actual aliasing information is placed into a binary format in 
the files /usr/lib/aliases.dir and /usr/lib/aliases.pag using the program newaliases(S). A 
11ewaliases command should be executed each time the aliases file is changed for the change to 
take effect. 

SEE ALSO 

Bl1GS 

newaliases(l). dbm(3), delivermail(8) 

Because of restrictions in dbm(3) a single alias cannot contain more than about JOOO bytes of 
information. You can get longer aliases by "chaining"; i.e. make the last name in the alias by a 
dummy name which is a continuation alias. 

4th Berkeley Distribution 
5-5 



AR ( 5) ,_:NIX Programmer's Manual AR ( 5) 

ar - archive (library) file format 

SY~OPSIS 

#include < ar .h > 
DESCRIPTION 

N.B.: This archive format is new to this distribulion .. See o/d(8) and arcv(l) for programs to 
deal with the old format. 

The archive command ar is used to combine several files into one. Archives are used mainly as 
libraries to be searched by the link-editor Id. 

A file produced by ar has a magic string at the start, followed by the constituent files. each pre· 
ceded by a file header. Tht- magic number and header layout as described in the include file 
are: 

#define ARMAG •!<arch>\n" 
#define SARMAG 8 

#define ARFMAG "'\n" 

struct ar _ hdr ! 
char 
char 
char 
char 
char 
char 
char 

l; 

ar name[l6]; 
ar-date! 121; 
ar-uid[6]; 
ar-gid[6]: 
ar-modef8L 
ar .. size[IO]; 
ar-fmag[2); 

The name is a blank-padded string. The arJmag field contains ARFMAG to help verify the 
presence of a header. The other fields are left-adjusted. blank-padded numbers. They are 
decimal except for ar_mode, which is octal. The date is the modification date of the file at the 
time of its insertion into the archive. 

Each file begins on a even (0 mod 2) boundary~ a new-line is inserted between files if neces
sary. Nevertheless the size given reflects the actual size of the file exclusive of padding. 

There is no provision for empty areas in an archive file. 

The encoding of the header is portable across machines. If an archive contains printable files. 
the archive itself is printable. 

SEE ALSO 

Bl'GS 

ad l), ldO ). nm(l) 

File names lose trailing blanks. Most software dealing with archives takes even an included 
blank as a name terminator. 
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NAME 
c env - C compiler environment include file 

SYNOPSIS 
#include <c env.h> 

DESCRIPTION 
This header file contains C definitions covering properties of the local 
compiler and CPU. Most of these definitions are either self~evident or are 
explained in their associated comments. Some of them are used solely for 
conditional compilation. Here is how the file looks on the VAX under 4bsd 
VMUNIX: 

fHfndef vax 
ft define vax 
/iendif vax 

#define CHARMASK 
#define CHARNBITS 
#define MAX CHAR 

SHORTMASK 

OxFF 
8 
Ox7F 

OxFFFF 
#define SHORTNBITS 16 
fide fine MAXSHORT Ox7FFF 

#define LONGMASK OxFFFFFFFF 
t#define LONGNBITS 32 
#define MAXLONG Ox7FFF'FFFF 

f#define. INTMASK Ox.FFFFFFFF 
#define INTNBITS 32 
#define rtAXINT Ox7FFFFFFF 

#define BIGADDR I* text address space > 64K */ 
/-Ir #define ADDR64K I* text and data share 64K of memory 

INTI~ I* sizeof (int) = 4 */ 
-/:" ,,, ine INT2 I* sizeof (int) - 2 */ 

I* sizeof (char *) - 4 */ 
PTR2 I* size.of (char *) = 2 */ 

I* unsigned types supported by the compiler: 
um;igned int *I 

I* unsigned char *I 
I* unsigned short *I 
/* unsigned *I 

NOSIGNEDCHAR I* there is no signed char type */ 

(no split 

*I 

void int I* Fake the :new 'void' type to an int *I 

Printed /82 5-7 
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#define STRUCTASSIGN I* Compiler does struct assignments */ 

#define Regl 
/Jdefine Reg2 
#define Reg3 
//define Reg4 
//define Reg5 
(ldef ine Reg6 
lldefine Reg7 
/#define Reg8 
/#define Reg9 
#define ReglO 
#define Regll 
#define Regl2 

register 
register 
register 
register 
register 
register 

The purpose of the register definitions is to make it possible to effec
tively use the number of available registers, which varies from machine to 
machine. Compilers exist which offer 1. 3. 4, 6, and 8 registers. The VAX 
allows 6. Because the first implementation of C was the PDP-11, which 
allows only three registers, a lot of code is written with just three 
register declarations. One should feel free to make use of the greater 
number of registers available on larger machines. 

However, because C syntax states that register declarations are honored 
sequentially within each function until all the registers are used. some 
code written to take advantage of 6 registers would not use 3 registers 
well. For instance, say you have a function with three arguments and thrv 
locals, and you declare them all to be registers. And say if you had to 
pick only three, you would choose the locals. On the 11, the three argu
ments, since they are encountered first by the compiler, will be in regis
ters and the three locals won't. You lose. 

What is needed is a way to prioritize the register declarations in order of 
desirability rather than the order of occurance. The solution to this 
problem which is presented here is to define a set of numbered macros, 
Regl, Reg2, ... ,and define the first n to 'register' for each target 
machine. Now you use these new forms, and never use 'register'. Of 
course, you will have to always explicitly declare the type, e.g. "Regl 
int tmp;" not "Regl tmp;", but that is good style anyway. If you also 
use block structure whenever possible, you will often use the low-numbered 
registers in blocks, so they can be reused several times in the same func
tion, even for different types. 

AUTHOR 
Dave Yost, The Rand Corporation 
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NAME 
core - format of memory image file 

DESCRIPTIO'.'I 
UNIX writes out a memory image of a terminated process when any of various errors occur. 
See signa/(2) for the list of reasons; the most common are memory violations, illegal instruc
tions. bus errors. and user-generated quit signals. T.he memory image is called 'core' and is 
written in the process's working directory (provided It. can be; normal access controls apply). 

The maximum size of a core file is limited by vlimit(2). Files which would be larger than the 
limit are not created. · 

The core file consists of the u. area, which currently consists of 6 pages. beginning with a user 
structure as given in /usr/include/sys/user.h. The kernel stack grows from the end of this 6 
page region. The remainder of the core file consists first of the data pages and then the stack 
pages of the process image. 

In general the debugger adb( I) is sufficient to deal with core images. 

SEE ALSO 
adb(l ). signalC2), vlimit(2) 
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NAME 
dump. ddate - incremental dump format 

SY!'iOPSIS 
#include < sys/types.h > 
#Include < sys/ino.h > 
#include < dumprestor .h > 

DESCRIPTION 
Tapes used by dump and restor(l) contain: 

a header record 
two groups of bit map records 
a group of records describing directories 
a group of records describing files 

DUMP (S) 

The format of the header record and of the first record of each description as given in the 
include file < dumprestor.h> is: 

#define NTREC 10 
#define MLEN 16 
#define MSIZ 4096 

#define TS_TAPE 
#define TS_INODE 
#define TS_BITS 
#define TS_ADDR 
#define TS_END 
#define TS_CLRI 
#define MAGIC 
#define CHECKSliM 

struct spcl I 
int 
time_t 
time_t 
int 
daddr_t 
ino_t 
int 
int 

I 
2 
3 
4 
5 
6 
(int) 60011 
(int) 84446 

c_type; 
c_date; 
c_ddate; 
c_volume; 
c_tapea; 
c_inumber; 
c_magic; 
c_checksum; 

struct di node c_dinode; 

J spcl; 

struct 

); 

int 
char 

idates I 
char 
char 
time_t 

c count; 
c:addr(BSIZE]; 

id_name(l6]; 
id_incno; 
id_ddate; 

#define DUMPOUTFMT °'%· J 6s %c o/os" 

#defineDUMPlNFMT "o/oJ6s %c %r\n)\n" 

4th Berkeley Distribution 

I• for printf •/ 
I• name. incno, ctime(date) •/ 
I• inverse for scanf •/ 
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FILES 

NTREC is the number of 1024 byte records in a physical tape block. MLEN is the number of 
bits in a bit map word. MS!Z is the number of bit map words. 

The TS_ entries are used in the c_rype field to indicate what sort of header this is. The types 
and their meanings are as follows: 

TS_TAPE Tape volume label 
TS_INODE A file or directory follows. The c_dinode field is a copy of the disk inode and 

TS JUTS 
TS_ADDR 
TS_END 
TS_CLRI 

contains bits telling what sort of file this is. 
A bit map follows. This bit map has a one bit for each inode that was dumped. 
A subrecord of a file description. See c addr below. 
End of tape record. -
A bit map follows. This bit map contains a zero bit for all inodes that were 
empty on the flle system when dumped. 

MAGIC All header records have this number in c_magic. 
CHECKSliM Header records checksum to this value. 

The fields of the header structure are as follows: 

c_type 
c_date 
c_ddate 
c_volume 
c_tapea 
c_inumber 
c_magic 
c_checksum 
c_dinode · 
c_count 
c_addr 

The type of the header. 
The date the dump was taken. 
The date the file system was dumped from. 
The current volume number of the dump. 
The current number of this (1024-byte) record. 
The number of the inode being dumped if this is of type TS_INOD£. 
This contains the value ,\,/AGIC above. truncated as needed. 
This contains wha1ever value is needed to make the record sum to CHECKSUM. 
This is a copy of the inode as it appears on the file system; seefilsys(S). 
The count of characters in c_addr. 
An array of characters describing the blocks of the dumped file. A character is 
zero if the block associated with thar character was not present on the file sys-
tem. otherwise the character is non-zero. If the block was not present on the file 
system. no block was dumped; 1he block will be restored as a hole in the file. If 
there is not sufficient space in this record to describe all of the blocks in a file. 
TS_AD.DR records will be scattered through the file. each one picking up where 
the last left off. 

Each volume except the last ends with a tapemark (read as an end of file). The last volume 
ends with a TS_E.VD record and then the tapemark. 

The structure idates descri~s an entry of the file /erc/ddare where dump history is kept. The 
fields of the structure are: 

id_name The dumped filesystcm is '/dev/ 1d_nam •. 
id_incno The level number of the dump tape: see dump(l). 
id_ddale The date of the incremental dump in system format see (\pes{5). 

/etc/ddate 

SEE ALSO 
dump(8). dumpdir(8). restor(8), filsys(S), types(5) 
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NA~E 

environ - user environment 

SY!" OPS IS 
extern char ••environ; 

DESCRIPTIO'.'i 
An array of strings called the 'environment' is made available by exec(2) when a process 
begins. By convention these strings have the form 'name- value'. The following names are 
used by various commands: 

PATH The sequence of directory prefixes that sh. 11me. nice( 1). etc .. apply in searching for 
a file known by an incomplete path name. The prefixes are separated by ':'. 
login(}) sets PATH• :/usr/ucb:/bin:/usr/bin. 

HOME 

TERM 

SHELL 

A user's login directory. set by logi110) from the password file possM·d(S). 

The kind of terminal for which output is to be prepared. This information is used 
by commands. such as nroff or plor(I). which may exploit special terminal capabili
ties. See /eu:ltermcop (termcop(S)) for a list of terminal types. 

The file name of the users login shell. 

TERMCAP The string describing the terminal in TERM. or the name of the termcap file. see 
termcap(S) .rermlib(3). 

EXINIT A startup list of commands read by ex(l), edit<l), and 11i(}). 

USER The login name of the user. 

Further names may be placed in the environment by the export command and 'name-value' 
arguments in sh(l). or by the setenv command if you use csh(J). Arguments may also be 
placed in the environment at the point of an e.\'ed2 l. It is unwise to conflict with certain sh( I) 
variables that are frequently exported by '.profile' files: MAIL. PSI. PS2. IFS. 

SEE ALSO 
csh<t). ex(l), login(}), shCl). exec(2_). system()). termlibO). termcapCS>. term(7) 
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NAME 
fil~ys, flblk. ino - format of file systerri volume 

SYNOPSIS 
#indude < S)'S/types.h > 
#include <sys/ft bk .h > 
#include < sys/fUsys.h > 
#indude < sys/ino.h > 

DESCRIPTION 
Every file system storage volume (e.g. RF disk. RK disk, RP disk, DECtape reel) has a com
mon format for certain vita! information. Every such volume is divided into a certain number 
of 1024-byte blocks. Block 0 is unused and is available to contain a bootstrap program, pack 
label, or other information. 

Block 1 is the super block. The layout of the super block as defined by the include file 
< sys/filsys.h> is: 

I• filsys.h 3.2 6/6/80•/ 

I• 
• Structure of the super-block 
.. , 

suuct filsys I 
unsigned short s_isize; /• size in blocks of ielisr •/ 
daddr_t s_fsize; I• size in blocks of entire volume•/ 
short s nfree: /• number of addresses in s_free •/ 
daddr_t s-free{NICFREE]: I• free block list •I 
short s-ninode: I• number of i-nodes ins inode •/ 
ino_t s -inode(NICINOD]: I• free i-node list •I -
char s - flock. /co lock during free list manipulation •/ 
char s-ilock; /• lock during i-list manipulation •/ 
char s"'fmod; /•super block modified flag •I 
char s-ronly; /• mounted read-only flag •/ 
time_t s-time; /• last super block update •/ 
daddr_t s:tfree: /• total free blocks•/ 
ino t s tinode; I• total free inodes •/ 
I• begin not maintained by this version of the system •I 
short s dinfoi2J; /• interleave stuff•/ 

#define s:m s_dinfo[O) 
#define s n s dinfo[l J 

char s)namr.(6]; ;; file system name •/ 
char s_fpack(6]~ /• file system pack name •/ 
I• end not maintained •I 
ino:...t s_lasti~ 
ino .. t s_nbehind; 

#ifdef KERNEL 
struct filsys •getfsO; 
#end if 

I• start place for circular search •/ 
I• est# free inodes before s_lasti •/ 

s isizt is the address or the first block after the i-list, which starts just after the super-block. in 
bfuck 2. Thus the i-list is s_isi:t-2 blocks long. SJsizt is the address of the first block no1 
potentially available for allocation to a file. These numbers are used by the system to check for 
bad block addresses~ if an 'impossible' block address is allocated from the free list or is freed, a 
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NAME 
rstab - static information about the ftlesystems 

SYNOPSIS 
#Include < fstab.b> 

DESCRIPTION 
The ftle ktcl/sUJb contains descriptive information about the various file systems. ktc/fttab is 
only r~ad by programs, and not written; it is the duty of the system administrator to properly 
create and maintain this file. · 

These programs use ktcl/sUJb: dump, mount, untount, ntHJpon. ftck and 4f. The order of records in 
ktcl/stab is important, for both fsck, mount, and umount sequentially iterate throuah ktclfstab 
doing their thina. 

The special file name is the block special file name, and not the character special file name. If a 
program needs the character special file name, the program must create it by appending a "r" 
after the last "/" in the special file name. 

If fs_ty;¥ is "rw" or "ro .. then the ftle system whose name is aiven in the fs..Jilt field is nor
mally mounted read-write or read-only on the specified special file. The fsJt~q field is used for 
these file systems by the dump(8) command to determine which file systems need to be 
dumped. The /s_passno field is used by the ftck(8) program to determine the order in which 
file system checks are done at reboot time. The root file system should be specified with a 
/s_passno of l, and other file systems should have laraer numbers. File systems within a drive 
should have distinct numbers, but file systems on different drives can be checked on the same 
pass to utilize parallelism available in the hardware. 

If fs type is "sw" then the special file is made avaiable as a piece of swap space by the 
swa~n(8) command at the end of the system reboot procedure. The fields other than fs_spec 
and fs_ type are not used in this case. 

Fs_type may be specified as "xx" to cause an entry to be ignored. This is useful to show disk 
partitions which are currently not used but will be used later. 

#define FST AB 
#define FSNMLG 

#define FSTABFMT '16s:qf,16s:qf,2s:4M>d:4M>d\n• 
#define FSTABARG(p) (p)- >fs_spec, (p)- >fs_ftle, \ 

(p)- >fs_type, .t(p)- >fs_freq, .t(p)- >fs_passno 
#define FST ABN ARGS S 

#define FST AB _R W 
#define FSTAB_RO 
#define FSTAB_SW 
#define FSTAB_XX 

struct f stab ( 

I• read write device •/ 
I• read only device •/ 
I• swap device •/ 
I• ianore totally •/ 

char fs spec(FSNMLG)~ /• block special device name •/ 
char fs-file(FSNMLG)~ /•file system path prefix •/ 
char rs:type[3J; /• rw,ro,sw or xx •/ 
int rs_freq; /•dump frequency, in days •/ 
int fs_passno; /• pass number on parallel dump •/ 

4th Berkeley Distribution 
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The proper way to read records from /e1clft1ab is to use the routines aetfsentO. 1ctfsspecO or 
aetf sftle 0. 

FILES 
/etc:/fstab 

SEE ALSO 
aetfsent(l) 
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NAME 
mpxio - multiplexed i/o 

SYNOPSIS 
#include <sys/mx.h > 

#Include <satty.h> 
DESCRIPTION 

Data transfers on mpx files (see nrpx(2)) are multipiexed by imposing a record structure on 
the io stream. Each record represents data from/to a particular channel or a control or status 
message associated with a particular channel. 

The prototypical data record read from an mpx file is as follows 

struct input_record I 
short index; 
short count; 
short ccount; 
char data[]; 

where index identifies the channel. and count specifics the number of characters in data. If cou111 
is zero, ccount gives the size of data, and the record is a control or status message. Although 
coum or ccoum might be odd, the operating system aligns records on short (i.e. 16- bit) boun· 
daries by skipping bytes when necessary. 

Data written to an mpx file must be formatted as an array of record structures defined as fol· 
lows 

struct output_record I 
short index: 
short count; 
short ccount; 
char •data; 

where the data portion of the record is ref erred to indirectly and the other cells have the same 
interpretation as in i11put_rttord. 

The control messages listed below may be read from a multiplexed file descriptor. They are 
presented as two 16-bit integers: the first number is the message code (defined in 
<s)'slnvc.h>), the second is an optional parameter meaningful only with M_WATCH. M_BLK. 
and M_SIG. 

M_ WATCH a process 'wants to attach• on this channel. The second parameter is the 16-bit 
user-id of the process that executed the open. 

M_CLOSE 

M_EOT 

M_BLK 

the channel is closed. This message is aencrated when the last file descriptor 
referencing a channel is closed. The detach command (see nrp.~(2) should be used 
in response to this message. 

indicates logical end of file on a channel. If the channel is joined to a typewriter. 
EOT (control-d) will cause the M EOT message under the conditions specified in 
11y(4) for end of file. If the channel is attached to a process. M_EOT will be gen
erated whenever the process writes zero bytes on the channel. 

if non-blocking mode has been enabled on an mpx file descriptor xd by executing 
ioctl(xd, MXNBLK, OJ, write operations on the file are truncated in the kernel 
when internal queues become full. This is done on a per-channel basis: the 
parameter is a count of the number of characters not transferred to the channel 
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NAME 
mtab - mounted file system table 

DESCRIPTION 

:nu:s 

M1ab resides in directory /etc·and contains a table of devices mounted by the mount command. 
Umoum removes entries. 

Each entry is 64 bytes long; the first 32 are the null-padded name of the place where the special 
file is mounted; the second 32 are the null-padded name of the special file. The special file has 
all its directories stripped away; that is. everything through the last 'I' is thrown away. 

This table is present only so people can look at it It does not matter to mmmt if there are 
duplicated entries nor to umoum if a name cannot be found. 

/etc/mtab 

SEE ALSO 
mount(8) 
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NAME 
news - USENET network news article, util files 

DESCRIPTION 
There are two formatll> of news articles: A a.nd B. A format is the only for-
mat that version 1 netnews can re.ad o:r write. Systems running the 
version 2 netnews read either format and there are ions for the 
version 2 netnews to write in A format. A format looks like this: 

On version 2 netnews can read and write B format. B format con
tains two extra pieces of information: receival date and expiration date. 
The basic structure of B format file consists of a series of headers and 
then the A header field is defined as a line with a al letter 
in the 1st column and a colon somewhere on the l header 
fields are The follow fields are 

Information 

From: 

To: 

ect: 

Tit le: 

Posted: 

Received: 

The default article skeleton looks like this: 

F:rom: 

Title: 
Artida-1.D.: 
Posted: 

Received: 
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Body of article 

A sys file line has four fields, each seperated by colons: 

system•!!.!!!!!:subscriptions:flags:transmission command 

Of these fields, on the system-~ and subscriptions need to be present. 

The system ~ is the name of the system being sent to. The subscriptions 
is the list of newsgroups to be transmitted to the system. The flags are a 
set of keys describing how the article should be transmitted. Currently, 
only the A flag (transmit in old format) is implemented. The default is no 
flags. 

The transmission command is executed by the shell with the article to be 
transmitted as the standard input. The default is uux - -r sysname!rnews. 
Some examples: 

xyz:net.all 
oldsys:net.all,fa.all,to oldsys:A 
berksys:net.all,ucb.all:7/usr/lib/news/sendnews -b berksysrnews 
arpasys:net.all,arpa.all::/usr/lib/news/sendnews -a rnews@arpasys 
old2:net.all,fa.all:A:/usr/lib/sendnews -o old2rnews 
user:fa.sf-lovers::mail user 

Somewhere in a sys file, there must be a line for the host system. This 
line has no flags or commands. A# as the first character in a line 
denotes a comment. 

The history, active, and ngfile files have one line per item. 

SEE ALSO 
inews(l), sendnews(l), uurec(l), readnews(l) 
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NAME 
news:rc - information file for readnews(l) and checknews(l) 

DESCRIPTION 

Fl 

The . file contains the list of ly read articles and an 
and !!ewscheck (_!) . Each newsgroup 
a line of the form: 

ions ions line for 
that articles have been 

The is a list of the articles read. It is basic.ally a list of no. 1 s 
seperated commE.ts with sequent isl no. 1 s collapsed with hyphens. For 
instance: 

general: 1-78,80,85-90 
fa. info-cpoo: l 7 
net.news: l 

An options line starts with the word options (left-justified). Then there 
are the list c)f ions just as they wou. ld be on the command line. For 
instance: 

ions -s all !fa~sf-lovers !fa~human-nets -r 
ions "'C -s 

.newsrc. ions and l:i.st of previously read articles 

SEE ALSO 
readnews(l), newscheck(l) 
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NA.ME 
puswd - password file 

DESCRIPTIOS 

FILES 

Pass•·d contains for each user the following information: 

name (login name. contains no upper case) 
encrypted password 
numerical user ID 
numerical aroup ID 
user's real name, office. extension. home phone. 
initial workina directory 
proaram to use as Shell 

The name may contain '&'. meaning insert the login name. This information is set by the 
ch/nO) command and used by the finger( l) command. 

This is an ASCII file. Each field within each user's entry is separated from the next by a colon. 
Each user is separated from the next by a new-line. If the password field is null, no password is 
demanded; if the Shell field is null. then /bin/sh is used. 

This file resides iii directory /etc. Because of the encrypted passwords. it can and does have 
general read permission and can be used. for example. to map numerical user ID's to names. 

Appropriate precautions must be taken to lock the file against changes if it is to be edited with a 
text editor; 11ip•·{8) does the necessary locking. 

/etc/passwd 

SEE ALSO 
getpwent(3). login(l), crypt()), passwd(}). group(S), chfn(l), finger(t). vipw(8). adduser(8) 

Bt:GS 
A binary indexed file format should be available for fast access. 

User information (name. office. etc.) should be stored elsewhere. 
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NAME 
slab - symbol table types 

SYNOPSIS 
#hu:huie <stab.h > 

DESCIUPTION 
Stab.h defines some values of the n_type field of the symbol table of a.out files. These are the 
types for permanent symbols (i.e. not local labels, etc.) used by the debuger .sdb(l) and the 
Berkeley Pascal compiler pc:-(1). Symbol table entries can be produced by the .srabs assembler 
directive. This allows one to specify a double-quote delimited name, a symbol type, one char 
and one short of information about the symbol, and an unsigned long (usually an address). To 
avoid having to produce an explicit label for the address field, the .stabd directive can be used 
to implicitly address the current location. If no name is needed, symbol table entries can be 
genera.led using the .sralm directive. The loader promises to preserve the order of symbol table 
entries produced by .stab directives. As described in a.out(S), an element of the symbol table 
consists of the following structure: 

I• 
• Format of a symbol table entry. 
•I 

sm.ict nlist I 
union! 

char •n_name; I• for use when in-core •I 

t 

long n_strx; / .. index into file string table •/ 
} n_un.; 
unsigned char n_type; 
char n_other; 
short n _ desc; 
unsigned n_ value; 

I• type flag •/ 
I• unused •/ 
I• see struct desc, below •/ 
I• address or offset or line •/ 

The low bits of the n type field are used to place a symbol into at most one segment, according 
to the following masks, denned in < a.out.h >. A symbol can be in none of these segments by 
having none of these segment bits set 

; .. 
"' Simple values for n_type . .. , 

#define N_UNDF OxO '"' undefined •/ 
#define N_ABS Ox2 / .. absolute •/ 
#define N_TEXT Ox4 /• text •I 
#define N_DATA Ox6 I• data•/ 
#define N_BSS Od I• bss •I 

#define N_EXT CH /• external bit, or'ed in•/ 

The n value field of a. symbol is relocated by the linker. /d(S) as an address within the appropri· 
ate segment. N value fields of symbols not in any segment are unchanged by the linker. In 
addition. the - will discard certain symbols, according to rules of its own, unless the n_type 
field one of following bits set: , .. 

.. Other permanent symbol table entries have some of the N _ST AB bits set. 
"These 1ue given in <stab.h> 

OxeO/• if any of these bits set. don't discard •/ 
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This allows up to I 12 (7 • 16) symbol types, split between the various segments. Some of 
these have already been claimed. The symbolic debugger, sdb(l), uses the following n_type 
values: 

#define N_GSYM Ox20 /•global symbol: name .. O,type,0 •/ 
#define N_FNAME Ox22 /•procedure name Cn7 kludge): name,.0 •/ 
#define N_FUN Ox24 /•procedure: name.,O,linenumber,address •/ 
#define N_STSYM Ox26 /• static symbol: name.,0,type,address •/ 
#define N_LCSYM Ox28 /• .!comm symbol: name .. O,type,address •/ 
#define N_RSYM Ox40 /• register sym: name .. O.type,register •/ 
#define N_SLINE Ox44 /• src line; 0 .. 0.linenumber.address •/ 
#define N_SSYM Ox60 /• structure elt: name .. O.type,struct_offset •/ 
#define N_SO Ox64 /• source file name: name,.0,0,address ·I· 
#define N_LSYM Ox80 /• local sym: name.,0,type,offset •/ 
#define N_SOL Ox84 /•#included file name: name .. 0.0,address •/ 
#define N_PSYM OxaO /• parameter: name,,0,type.offset •/ 
#define N_ENTRY Oxa4 /•alternate entry: name,linenumber,address •/ 
#define N_LBRAC OxcO /• left bracket: 0,,0,nesting level.address•/ 
#define N_RBRAC OxeO /• right bracket: 0.,0,nesting level.address•/ 
#define N_BCOMM Oxe2 /• begin common: name .. •/ 
#define N ECOMM Oxe4 /• end common: name., •/ 
#define N-ECOML Oxe8 /•end common Oocal name): ,.address•/ 
#define N=LENG Oxfe /• second stab entry with length information •/ 

where the comments give the sdb conventional use for .stabs and the n_name. n_other, n_desc. 
and n value fields of the given n type. Sdb uses the n desc field to hold a type specifier in the 
form ~sed by the Portable C Compiler. cdl). in which a base type is qualified in the following 
structure: 

struct desc I 

}; 

short q6:2. 
q5:2. 
q4:2. 
q3:2. 
q2:2. 
q1:2, 
basic:4; 

There are four qualifications. with ql the most significant and q6 the least significant: 
0 none 
1 pointer 
2 Junction 
3 array 

The sixteen basic types are assigned as follows: 
0 undefined 
1 function argument 
2 character 
3 short 
4 int 
S long 
6 float 
7 double 
8 structure 
9 union 

4th Berkeley Distribution 
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10 enumeration 
11 member of enumeration 
12 unsigned character 
13 unsigned short 
14 unsigned int 
IS unsigned long 

The Berkeley Pascal compiler. pc(l). uses the followina n_type value: 

#defineN_PC Ox30 /•global pascal symbol: name.,0,subtype,line •/ 

and uses the following subtypes to do type checking across separately compiled files: 
1 source file name 
2 included file name 
3 global label 
4 alobal constant 
S global type 
6 global variable 
7 alobal function 
8 global procedure 
9 external function 
10 external procedure 

SEE ALSO 
as(l), ld(l), sdb(l), a.out(5) 

BVGS 

STAB ( S l 

Sdb(l) assumes that a symbol of type N_GSYM with name name is located at address _name. 

More basic types are needed. 
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ei str 
eo :m 

UNIX Programmer's Manual 

End insert mode; give ":ei-:" if ie 
Can erase overstrikes with a blank 

ff str 
he boo I 

(?•) Hardcopy terminal page eject (default AL) 
Han::kopy terminal 

M str 
ho SU 
hu str 
hz str 

Half-line down (forward 112 linefeed) 
Home cursor (if no cm) 
Half-line up (reverse l /2 linefeed) 

can't print ·•s 
ic str (P) Insert character 
if str Name of containing is 
im booi Insert mode (enter); give ":im-:" if k 
in boo I Insert mode nulls on display 
ip str (P•) Insert character inserted 
is str 
k0-k9 !Hr 

kb str 
kd str 
ke str 
kh str 
Id :m 
Im 
ko 
kr 
ks 
ku 
10-19 
Ii 
II 
ma 
mi 
ml 
mu 
nt 
nd 
nl 
ns 
OS 
pc 
pi 
se 
sf 
ss 
so 
sr 
ta 
tc 
te 
ti 
UC 
ue 
ug 
ul 

num 
str 
str 
str 
str 
str 
num 
str 
str 
boo I 
str 
str 

St!' 
str (p .. ) 
boo I 
boo! 
str 
boo! 
str 
str (P) 
num 
str 
SU' (P) 
str 
str 
str 
str 
str 
str 
num 
boo! 
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string 
Sent keys 0-9 
Sent by key 
Sent terminal down mow key 

"keypad transmit" mode 
home 

Termcap eni.ries for other non-function keys 
Sent terminal arrow key 

termiru!.I in "keypad transmit" mode 
Sent terminal up arrow key 

on "other" function keys 
Number of lines on screen or page 
last line, first column (if no cm) 
Arrow key map. used by vi version 2 only 
Safe to move while in insert mode 
Memory lock on above cursor. 
Memory unlock (turn otr memory lock). 
No correctly working carriage return (DM2500,H2000) 
NorHJestrucfrve space (cursor right) 

(default \n) 
Terminal is a CRT but doesn't scroll. 

overstrikes 
(rather than null) 

Has hardware tabs (may to be set with is) 
End stand out mode 
Scroll forwards 
Number blank chars left by so or se 
Begin stand out mode 
Scroll reverse {backwards) 
Tab than Ml or with padding) 
Entry similar terminal • must be last 
String to end programs that use cm 

to begin programs that use cm 
Underscore one char and move past it 

underscore 
of blank chars left by us or ue 
underlines even though it doesn't overstrike 
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Preparinc Descript•ons 

We now outline how to prepare descriptions of terminals. The most eif ective way to prepare a 
terminal description is by imitating the description of a similar terminal in termcap and to build 
up a description gradually. using i>artial descriptions with ex to check that they are correct. Be 
aware that a very unusual terminal may expose deficiencies in the ability of the termcap file to 
describe it or bugs in ex. To easily test a new terminal description you can set the environment 
variable TERMCAP to a pathname of a file containing the description you are working on and 
the editor will look there rather than in /etc/termcap. TERMCAP can also be set to the termcap 
entry itself to avoid reading the file when starting up the editor. (This only works on version 7 
systems.) 

Basic capabilities 

The number of columns on each line for the terminal is given by the co numeric capability. If 
the terminal is a CRT. then the number of lines on the screen is given by the Ii capability. If 
the terminal wraps around to the beginning of the next line when it reaches the right margin. 
then it should have the am capability. If the terminal can clear its screen, then this is given by 
the cl string capability. If the terminal can backspace, then it should have the bs capability. 
unless a backspace is accomplished by a character other than ·H (ugh) in which case you 
should give this character as the be string capability. If it overstrikes (rather than clearing a 
position when a character is struck over) then it should have the os capability. 

A very important point here is that the local cursor motions encoded in termcap are undefined 
at the left and top edges of a CRT terminal. The editor will never attempt to backspace around 
the left edge. nor will it attempt to go up locally off the top. The editor assumes that feeding 
off the bottom of the screen will cause the screen to scroll up, and the am capability tells 
whether the cursor sticks at the right edge of the screen. If the terminal has switch selectable 
automatic margins. the termcap file usually assumes that this is on. i.e. am. 

These capabilities suffice to describe hardcopy and .. glass-tty" terminals. Thus the model 33 
teletype is described as 

tJl33ltty33:co#72:os 

while the Lear Siegler ADM-3 is described as 

cl !admJt).si adm3:am:bs:cl- "Z:li#24:co#80 

Cursor addressing 

Cursor addressing in the terminal is described by a cm string capability, with printf(3s) like 
escapes ~x in it. These substitute to encodings of the current line or column position, while 
other characters are passed through unchanged. If the cm string is thought of as being a f unc
tion. then its arguments are the line and then the column to which motion is desired. and the 
~ encodings have the following meanings: 

'Mid as in pri11tf, 0 oriain 
%2 like %2d 
%3 like %3d 
%. like %c 
%+x adds x to value. then CM>. 
%>xy if value > x adds y. no output. 
%r reverses order of line and column, no output 
%i increments line/column (for 1 origin) 
%% aives a sinale % 
%n exclusive or row and column with 0140 (DM2500) 
%8 BCD 06•(x/tO)) + (x%10), no output. 
%D Reverse coding (x-2•(x%16)), no output. (Delta Data). 
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may have to modify the editor to get it to use the insert mode your terminal defines. We have 
seen no terminals which have an insert mode not not failing into one of these two classes. 

The editor can handle both terminals which have an insert mode, and terminals which send a 
simple sequence to open a blank position on the current line. Give as Im the sequence to get 
into insert mode, or give it an empty value if your terminal uses a sequence to insert a blank 
position. Give as el the sequence to leave insert mode (give this, with an empty value also if 
you gave Im so). Now give as ic any sequence needed to be sent just before sending the char
acter to be inserted. Most terminals with a true insert mode will not give ic, terminals which 
send a sequence to open a screen position should give •t here. (Insert mode is pref er able to the 
sequence to open a position on the screen if your terminal has both.) If post insert padding is 
needed. give this as a number of milliseconds in Ip (a string option). Any other sequence 
which may need to be sent after an insert of a single character may also be given in ip. 

It is occasionally necessary to move around while in insert mode to delete characters on the 
same line (e.g. if. there is a tab after the insertion position). If your terminal allows motion 
while in insert mode you can give the capability mi to speed up inserting in this case. Omitting 
mi will affect only speed. Some terminals (notably Datamedia's) must not have mi because of 
the way their insert mode works. 

Finally, you can specify delete mode by giving dm anded to enter and exit delete mode. and de 
to delete a single character while in delete mode. 

Hiahllahrina, underlinlna, and visible bells 

If your terminal has sequences to enter and exit standout mode these can be given as so and se 
respectively. If there are several flavors of standout mode (such as inverse video. blinking. or 
underlining - half bright is not usually an acceptable .. standout" mode unless the terminal is 
in inverse video mode constantly) the preferred mode is inverse video by itself. If the code to 
change into or out of standout mode leaves one or even two blank spaces on the screen. as the 
TVI 912 and Teleray 1061 do. this is acceptable. and although il may confuse some programs 
slightly, it can't be helped. 

Codes to begin underlining and end underlining can be given as us and ue respectively. If the 
terminal has a code to underline the current character and move the cursor one space to the 
right. such as the Microterm Mime. this can be given as uc. (If the underline code does no1 
move the cursor to the right, give the code followed by a nondestructive space.) 

If the terminal has a way of nashing the screen to indicate an error quietly (a bell replacement l 
then this can be given as vb~ it must not move the cursor. If the terminal should be placed in a 
different mode during open and visual modes of rx. this can be given as vs and ve. sent at the 
start and end of these modes respectively. These can be used to chance. e.g .• from a underline 
to a block cursor and back. 

If the terminal needs to be in a special mode when runnin1 a proaram that addresses the cur
sor. the codes to enter and exit this mode can be given as ti and te. This arises. for example. 
from terminals like the Concept with more than one page of memory. If the terminal has only 
memory relative cursor addressing and not screen relative cursor addressin1. a one screen-sized 
window must be fixed into the terminal for cursor addressin1 to work properly. 

If your terminal correctly 1enerates underlined characters (with no special codes needed) even 
thou1h it does not overstrike. then you should give the capability ul. If overstrikes are erasable 
with a blank. then this should be indicated by giving eo. 

Keypad 

If the terminal has a ke)·pad that transmits codes when the keys are pressed. this information 
can be aiven. Note that it is not possible to handle terminals where the keypad only works in 
local (this applies. for example. to the unshirted HP 2621 keys). If the keypad can be set to 
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FILES 

transmit or not transmit, give these codes as ks and ke. Otherwise the keypad is assumed to 
always transmit. The codes sent by the left arrow, right arrow, up arrow, down arrow. and 
home keys can be given as kl, kr, ku, kd, and kh respectively. Ir there are function keys such 
as fO, fl ....• f9. the codes they send can be given as kO, kl, ••. , k9. If these keys have labels 
other than the default fO through f9. the labels can be given as 10, II, ..• , 19. If there are other 
keys that transmit the same code as the terminal expects for the corresponding function, such 
as clear screen. the termcap 2 letter codes can be ,liven in the ko capability, for example, 
.. :ko-cl.ll.sf.sb:", which says that the terminal has clear. home down. scroll down, and stroll 
up keys that transmit the same thing as the cl, II, sf, and sb entries. 

The ma entry is also used to indicate arrow keys on terminals which have single character arrow 
keys. It is obsolete but still in use in version 2 of vi, which must be run on some minicomput
ers due to memory limitations. This field is redundant with kl, kr, ku, kd, and kh. It consists 
of aroups of two characters. In each group. the first character is what an arrow key sends. the 
second character is the corresponding vi command. These commands are h for kl. J for kd. k 
for ku. I for kr. and H for kh, For example. the mime would be :ma•·Krzk .. XI: indicating 
arrow keys left C-H). down (.K). up (.Z), and right <·x>. (There is no home key on the 
mime.) 

Miscellaneous 

If the terminal requires other than a null (zero) character as a pad. then this can be given as pc. 

If tabs on the terminal require padding. or if the terminal uses a character other than "'I to tab. 
then this can be given as ta. 

Hazeltine terminals. which don't allow ·-· characters to be printed should indicate hz. 
Datamedia terminals. which echo carriage-return linefeed for carriage return and then ignore a 
following linefeed should indicate nc. Early Concept terminals. which ignore a linefeed 
immediately after an am wrap. should indicate xn. If an erase-eol is required to get rid of stan· 
dout (instead of merely writing on top of it), xs should be given. Teleray terminals, where tabs 
turn all characters moved over to blanks. should indicate xt. Other specific terminal problems 
may be corrected by adding more capabilities of the form xx. 
Other capabilities include is. an initialization string for the terminal, and if. the name of a file 
containing long initialization strings. These strings are expected to properly clear and then set 
the tabs on the terminal. if the terminal has settable tabs. If both are given. is will be printed 
before if. This is useful where if is lusrllibltabser/std but is clears the tabs first. 

Similar Terminals 

If there are two very similar terminals. one can be defined as being just like the other with cer
tain exceptions. The string capability re can be given with the name of the similar terminal. 
This capability must be last and the combined length of the two entries must not exceed l 024. 
Since rermlib routines search the entry from left to right. and since the tc capability is replaced 
by the corresponding entry, the capabilities given at the left override the ones in the similar ter
minal. A capability can be cancelled with xx@ where xx is the capability. For example, the 
entry 

hnl2621 nl:ks@:ke@:tc-2621: 

defines a 2621nl that does not have the ks or ke capabilities, and hence does not tum on the 
fiJnction key labels when in visual mode. This is useful for different modes for a terminal. or 
for different user preferences. 

/etc/termcap file containing terminal descriptions 
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SEE ALSO 
exU). curses(3), termcap{J), tset0), vi(l), ulO), more(l) 

AUTHOR 
William Joy 
Mark Horton added underlining and keypad support 

Bl!GS 
£x allows only 256 characters for string capabilities, and the routines in rermeop(J) do not check 
for overflow of this buffer. The total length of a single entry (excluding only escaped newlinesJ 
may not exceed 1024. 

The ma, vs, and ve entries are specific to the 11i program. 

Nol all programs support all entries. There are entries that are not supported by any program. 
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NAME 
tp - DEC/m11 tape forma~s 

DESCRIPTION 
Tp dumps files to 
the sam1: 

Block:s 1 
are 192 

extracts files from DECtape and magtape. The formats of these tapes ue 
U!Jtitaoi:s hive lar1er directories. 

a stand~alone bootstrap program. See reboor(8} . 

... ...,.'"""'~"" (1 through 62 for magtape) contain a directory of the tape. 
entries in the directory; 8 entries per block; 64 per entry. Each 

en~ry has the following 

struct I 

char 
char 
long 

short 

short 

the tile when put on the tape. If the pathname starts 
with a h is at most 32 bytes long and ends in a null 
Mode. are the same ;u described under i-nodes (see file system 

) ) . block number of the start the co1Hc1us of the file. 
Every file starts on 1 occupies (size+Sl D/512 blocks of conlinuous 
tape. The checksum entry has 111 v1!1.1e such that the sum the words the directory entry 
is zero. 
Blocks above 

A fake zero. 

file storage. 

SEE ALSO 

BUGS 
are too small. 
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NAME 
ttys - terminal initiaiization data 

DESCIUPTION 

FILES 

The try.s rue is read by the init program and specifies which tenninal specie! files are to ha.¥e a 
process created for them which will allow people to las in. It contains one line per special file. 

The first character of a line is either ·o· or ·1 ·; the former causes the line to be ignored, the 
latter causes it to be eff ec::tive. The second character is used as an argument to getry (8}. which 
performs such tasks as baud-rate recognition. readina the login name. and calling login. For nor
mal lines, the character is ·o·~ other characters can be uHd, for example, with hard-wired ter· 
minals where speed recognition is unnecessary or which have special characteristics. (Gerry will 
hive to be fixed in such cues.) The remainder of the line is the terminal's entry in the device 
directory, /dev. 

/etc/ttys 

SEE ALSO 
init(8), getty(S), login(l) 
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NAME 
ttytype - data base of terminal types by port 

SYNOPSIS 
/etc/uytype 

DESCRIPTION 

ITYTYPE(S) 

Tzytype is 1 databue containing, e.ach tty port en the iystem, the kind of terminal that is 
1m1ehed to h. There l' one line per port, containin& the terminal kind {u 1 name listed in 
termcap (5)), a space, and the name the ny, minus /dev/. 

This information is read t.setO) and by lorinO) to initialize the TERM variable at login time. 

SEE ALSO 
tset(O, ioginO) 

BUGS 
Some lines are merely known u .. dialup" or "ph.1gboard". 
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NAME 
types - primitive system data types 

SYNOPSIS 
#Include <171/IJPes.b> 

DESCRIPTIO~ 

The data types deftned in the indude ftle are used in UNIX system code; some data or these 
types are accessible to user code: 

typedef struct _physadr ( int r[l J; I •physadr; 
typedef Iona daddr t; 
typedef char • caddr -t; 
typedef unsigned short ino 1; 
typedef int swbik t; 
typedef int size t? 
typedef Iona time t; 
typedef Iona labeC t(l4]; 
typedef short dev ~ 
typedef long oft'); 

typedef unsigned char 
typedef unsianed short 
typedef unsianed int 
typedef unsianed Iona 

u_char: 
u_short; 
u_int; 
u_lona; 

I• m~or part of a device•/ 
#define major(x) ((int)( ((unsianed)(x) > > l)A0377)) 

I• minor part of a device •/ 
#define minor(x) ((int)( (x)A0377)) 

I• make a device number •/ 
#define makedev(x.y) ((dev_t)(({x) < <8) I (y))) 

The form doddr_t is used for disk lddresses except in an i-node on disk. see filsy1(5). Times 
are encoded in seconds since 00:00:00 GMT. January I. 1970. The ~or and minor parts of a 
device code specify kind and unit number or a device and are installation-dependent. Offsets 
are measured in bytes from the beginnina or a ftle. The la6'1_t variables are used to save the 
processor state while another process is running. 

SEE ALSO 
ftlsys(S). time(2). lseek(l). adb(l) 
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NAME 
utmp. wtmp - login records 

SY~OPSIS 

#include <utmp.h > 
DESCRIPTION 

FILES 

The utmp file allows one to discover information about who is currently using UNIX. The file 
is 1 sequence of entries with the following structure declared in the include file: 

• Structure of utmp and wtmp files . 

.. Assumin1 the number 8 is unwise . 

.. ; 
struct utmp ( 

char 
char 
1on1 

ut line[8]; 
ut:name[Sl; 
ut_time; 

/ .. uy name .. / 
l• user id •I 
I• time on •I 

This structure gives the name of the spedal file associated with the user's terminal. the user's 
login name, and the time of the lo;in in the form of rime(2). 

The ...,·tmp file records aJI loains and logouts. Its format is exactly like utmp except that a null 
user name indicates a logout on the associated terminal. Furthermore. the terminal name ·-· 
indicates that the system was rebooted 11 the indicated time; the adjacent pair of entries with 
terminal names '!' and 'l' indicate the system-mairu.ained time just before and just after a date 
command changed lhe system's idea of the time. 

Wrmp is maintained by login(l} and init(S). Neither of these programs creates the file, so if it 
is removed record-keeping is turned off. It is summarized by adS>. 

/etc/utmp 
/usr/adm/wtmp 

SEE ALSO 
login(l), init(S), who0), ad8) 
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NAME 
uuencode - format of an encoded uuencode file 

DESCRIPTION 
Files output by uwneotk(J) consist Of I belder line, followed by I number of body lines, and a 
trailer line. Uudtt«k(J) will ianore any lines prec:edina the header or followina the trailer. 
Lines precedin1 a header must not, of coune. look like a header. 

The header line is distin1uished by bavin& the first 6 characters "be&in ". The word begin is 
followed by a mode (in octal), and a strina which names the remote ftle. A space separates the 
three items in the header line. 

The body consists or a number of lines. llCh at most 62 'Characters Iona (includin1 the trailina 
newline). These consist of a character count, followed by encoded characters, followed by a 
newline. The character count is a sinale prinlin& character, and represents ui integer. the 
number of bytes the rest or the line represents. Such inte1ers are always in the ranae from 0 to 
63 and can be determined by subtractin1 the character SpaCe (octal 40) from the character. 

Groups or 3 bytes are stored in 4 characters. 6 bits per character. All are oft'set by a space to 
make the characters printina. The last line may be shorter than the normal 45 bytes. If the 
size is not a multiple of 3, this fact can be determined by the value or the count on the last 
line. Extra garbaae will be included to make the character count a multiple of 4. The body is 
terminated by I line with I count or zero. This line consists or one ASCII space. 

The trailer line consists of "end'" on a line by itself. 

SEE ALSO 
uuencode(l), uudecode(l), uusend(l), uucp(l), mait(l) 
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NA.ME 
vf ont - font formats for the Benson· Varian or Versatec 

SYNOPSIS 
/usr/Ult/donl/• 

DESCRIPTION 

FILES 

The fonts for the printer/plotten have the followina format. &ch file contains a header, an 
array of 256 character description structur• and then the bit maps r or the characters them
selves. The header hu the foUowina format: 

struct header I 
short maaic; 

size; 
mux; 
maxr. 
xtnd; 

unsianed short 
short 
short 
short 

) header. 

The magic number is 0436 (octal). The maxx. maxy, and xtnd fields are not used at the current 
time. Maxx and maxy are intended to be the maximum horizontal and vertical size of any 
alyph in the font, in ruter lines. The Siu is the size of the bit maps for the characters in bytes. 
Before the maps for the characters is an array of 256 structures for each of the possible charac
ters in the font. Each element or the array has the form: 

struct dispatch I 
unsi1ned short addr; 
short nbytes; 
char up; 
char down; 
char lef'l; 
char riaht; 
short width; 

}; 
The nbytes field is nonzero for characters which actually exist. For such characters. the addr 
field is an offset into the rest of the ftle where the data for that character begins. There are 
up+down rows of data for each character, each of which hu /dt+right bits, rounded up to a 
number of bytes. The width field is not used by veal, although it is used by 11wid1h(l) to make 
width tables for trqff. It represents the loaical width of the aJyph, in ruter lines, and shows 
where the base point of the next aJyph would be. 

/usr/lib/vfont/• 

SEE ALSO 
troft'Cl ), pti(l), vpr(l), vtroft'(l), vwidth(l), vfonlinfo(J), fed(l) 
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NAME 
wtmp :... user login history 

DESCRIPTION 

FILES 

This file records alt logins and logouts. Its format is exactly like u1mp(S) except that a null user 
name indicates a logout on the associated typewriter. Funhermore. the typewriter name ·-· 
indicates that the system wu rebooted at the indicated time; the adjacent pair or entries with 
typewriter names 1 and •)• indicate the system-maintained time just before and just after a dat~ 
command hu chanaed the system's idea of the time. 

Wtmp is maintained by /ofin(l) and init(8). Neither of these programs creates the file, so if it 
is removed record·keepina is tumed off'. It is summarized by ac(l). 

/usr /adm/wtmp 

SEE ALSO 
utmp(S), login(l), init(8), ac(l), wbo(l) 
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NAM[ 
aardvark - yet another exploration game 

SY'.'dOPSIS 
/usr/games/aanlnrk 

DESCRIPTION 

AARD\ARKlo1 

Aardvark is yet another computer fantasy simulation game of the adventure/zork genre. This 
one is written in DDL <Dungeon Definition Language) and is intended primarily as an examp!e 
of how to write a dungeon in DDL. 

FILES 
/usr/games/lib/ddlrun ddl interpreter 
/usr /games/lib/aardvarkinternal form of aardvark dungeon 

Al'THOR 
Mike Urban. UCLA 

Bl' GS 
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NAME 
ldventure - an exploration llime 

SYNOPSIS 
/usr/111mes/1dnotuH 

DESCIUPTION 

ADVENTURE I 6 1 

The object the game is to l4::1c1te and Colossal Cave, find the treasures hidden there. 
ind bring them back to building with you. The pro1ram is self·de5eril::ling to 1 point. but 
part the pme is to di5eover its rules . 

BUGS 
Saving a game cre1ues a 
the pme. 

7th Edition 

. to 51ve a pme for later resumption. type 'suspend'. 

executable file instead just the information needed to resume 
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NAME 
aliens - The alien invaders attack the earth 

SYNIOPSIS 
/usr/11mes/1Ueas 

DESCRIPTION 

ALIENS l 6 l 

This is a UNIX version of Space Invaders. The program is pretty much self documenting. 

FILES 

BUGS 

I usr /games/lib/ aliens.log Score ftJe 

The program is a CPU hog. It needs to be re-written. It doesn't do well on terminals that run 
slower than 9600 baud. 
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arithmetic - provide drill in number facts 

S\':'llOPSIS 
hasr/1ames/ariOum~tk { +-1./ l [ f'Wlle l 

DESCIUPTIOl\I 

ARITHMETIC ( 6 l 

Arithm~m: types out simple arithmetic problems. and wails for an answer lo be typed in. If the 
answer is correct. it types back ··Right!", and a new problem. If the answer is wrong, it replies 
"What?". and waits for another answer.. Every twenty problems. it publishes statistics on 
correctness and the time required to answer. 

To quit the program, type 1t1 interrupt (delete). 

The first optional argument determines the kind of problem to be generated; + - xi respec· 
tively cause addition, subtraction, multiplication, and division problems to be generated. One 
or more characters can be given; if more than one is 1iven. the different types of problems will 
be mi:ited in random order; default is + -
Rang~ is a decimal number: all addends. subtrahends. differences. mullipliands, divisors. and 
quotients will be less than or equal to the value of ran~. Default rangt is 10. 

At the start. all numbers less Uum or equal to ran~ are equally likely to appear. If the respon
deru makes a mistake. the numbers in the problem whi<;h was mis.sed become more likely to 
reappear. 

As a mauer 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 j1.1s1 past the first learning stage. not to teach number facts d~ novo. For 
almost all users. the relevant suuistic: should be time per problem, not percent correct. 
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~AME 

backgammon - the game 

SY!\lOPSIS 
/usr /games/backgammon 

DESl'RIPTIO!'I 

UNIX Programmer's Manual BACKGAMMO!' t ~ 1 

This program does what you expect. It will ask whether you need instructions. 
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SAME 
banner - print lar1e banner on printer 

SYNOPSIS 
/usr/aames/banner ( -wn 1 messaae ... 

DESCRIPTION 

BVGS 

Banner prints a larae. hi1h quality banner on the standard output. If the message is omiued. it 
prompts for and reads one line of its standard input. If -w is 1iven, the output is scrunched 
down from a width o( 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 pases. The volume is enouah that you want a printer or a fast hardcopy 1erminal. 
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 lookin1 (but in a useful way.) 

The -w option is implemented by skippin1 some rows and columns. 
arainier the output Sometimes it runs letters together. 

The smaller it gets, the 

AVTHOR 
Mark Horton 
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NAME 
bed - convert to antique media 

SY~OPSIS 

/usr/games/bcd text 

DESCRIPTION 
Bed converts the literal text into a form familiar to old-timers. 

SEE ALSO 
dd(l) 

7th Edition 

BCD( 6 l 
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~AME 

bogle - play the game of bogle 

SY~OPSIS 

/usr/1ames/bogle ( + l ( + + ] 
DESCRIPTIO~ 

This program is intended for people wishing to sharpen their skills at Boggle (TM Parker 
Bros.). If you invoke the program with 4 arauments of 4 letters each. (c>.g. ••bogle appl epie 
moth erbd") the program forms the obvious Boggle grid and lists aJI the words from 
/usr/dict/wonls 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/wonls. 

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 horizontally, vertically. or diaaonally. 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. enter your words separated 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 complete any word 
started before the expiration of time. You can surrender before time is up by hitting 'break·. 
While enterina words. your erase character is only effective within the current word and your 
line kill character is ianored. 

Advanced players may wish to invoke the proaram with 1 or 2 + 's as the first ar1ument. 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 nei&hbors. 
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NAME 
chase - Try to escape to killer robots 

SYNOPSIS 
har/g1mes/d:uase [ nrobots] [ rifences] 

DESCRIPTION 

BUGS 

The object of the game chase is to move around inside of the box on the screen without gening 
eaten by the robots chasing and without running into anything. 

If a robot runs into another robot while chasing you, they crash and leave a junk heap. If a 
robot runs into a fence, it is destroyed. 

lf you can survive until all the robots are destroyed, you have won! 

If you do not specify either nrobots or efences. chase will prompt you for them. 

Distribution 411/31 
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chess - the game chess 

SY~OPSES 

DESCIUPTJOS 

nu:s 

mAG'\;OSTICS 

BtGS 

7th Edition 

, to 

notation followed 

is 'eh'.'' which means that the 

CHESS< 6) 

either in standard 
'+' is used to check; 

type an emp!y line. 

the reply. 

was syrHacticaliy incorrect 
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~AME 

ching, fortune - the book of changes and other cookies 

SY'.'JOPSIS 
/usr/games/chin1 (hexagram ] 

/usr/games/fortune 

DESCRIPTION 
The I Clung or Book of Changes is an ancient Chinese oracle that has been in use for centuries 
as a source of wisdom and advice. 

The text of the oracle (as it is sometimes known) consists of sixty-four hexagrams. each sym
bolized by a particular arrangement of six straight I·- - - ) 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 Judgemenl relates specifically to the matter 
at hand (E.g., "h furthers one to have somewhere to go.") while the Image describes the gen
eral attributes of the hexagram and how they apply to one's own life ("Thus the superior man 
makes himself strong and untiring."). 

When any of the lines have the values six or nine. they are moving lines; for each there is an 
appended judgement which becomes significant. Furthermore. the moving lines are inherently 
unstable and change into their opposites; a second hexagram <and thus an additional judge
ment) is formed. 

Normally, one consults the oracle by fixing the desired question firmly in mind and then casting 
a set of changes (lines) using yarrow-stalks or tossed coins. The resulting hexagram will be 
the answer to the question. 

L'sing an algorithm suggested by S. C. Johnson. the Unix oracle simply reads a question from 
the standard input (up to an EOF) and hashes the individual characters in combination with the 
time of day. process id and any other magic numbers which happen to be lying around the sys
tem. The resulting value is used as the seed of a random number generator which drives a 
simulated coin - toss divination. The answer is then piped through nroff for formatting and will 
appear on the standard output. 

For those who wish to remain steadfast in the old traditions, the oracle will also accept the 
results of a personal divination using, for example. coins. To do lhis. 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. · 

SEE ALSO 
h furthers one to see the great man. 

DIAG'.'iOSTICS 

IRGS 

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. 
Misfonune. 
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card game cribbage cribbage -

SY'.'llOPSIS 
/usr/1ames/1.:ribb:111e 

DESCIUPT10!'il 

FILES 

Crlbbagt the card pme cribbage, with the program playin1 one hand and the user the 
other. For a description of mies of cribbage. refer to According to Hoyle. 

Cribbage player he wishes to play a short game ("once around". to 61) or 
a long game aro\.md". to 12 U. A response of will result in a short game. any oiher 
responSf! will a long game. 

Al start of the game. the program asks the player lo cut the deck to determine who 
gets the crib. The user should respond with a number between 0 and 5 I, indicating how 
many cards down deck is to be cut. player who cuts the lower ranked card the first 
crib. if more than one game is played, the loser the previous pme gets the first crib in the 
current game. 
For each haa1d. the program first prints the player's hand, whose crib it is. and then asks the 
player to discard two cards into the crib. The cards are prompted for one per line. and are 

as explained below. 

After discarding, !he prog:r1.m cuts the deck H is player's crib) or asks the player to cul 
the deck it's : in the later case, the appropriate response is a number from 0 to 39 
indicalins how down I.he remaining 40 cards are to be cut. 

After cutting the deck. starts with the non-dealer <the person who doesn't have the crib} 
the card. Play continues. IS per cribbage, until all cards are exha1.med. The pro-

gram keeps track of the scoring of ail points and the tow of the cards on the table. 

After piay. the are scored. program requests the player lei score his hand (and the 
if it is his) by printin1 out the appropriate cards (and the cut card enclosed in brackets). 

Play continues umi! one player reaches the game limit (61 or 120. 

A return when a numeric input is expected is equivalent to typin11. the lowest legal 
value~ when cunin1 the deck this is equivalent to choosing the top caret 

are specified as rink followed suit. The ranks may be specified as one of: 'a'. '2'. '3'. 
'4'. ·s·. '6'. '7\ .·tr. '9'. 't', T. , and 'k', or alternatively, ooe "ace", "two". "three", 
"four". . "seven'', "eight", "nine", "ten", . "queen", and "king". 
Suits may be specified as: . 'h'. 'cf. and 'c', or alternatively as: "spades". "hearts". "dia
monds". and . A card may be as: <rank> " " <suit>. or: <rank> " of " 
<suit>. If the single letter rank and suit designations arc 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 sufficienL for example. if your hand was "2H. SC, 6H, KO" and it was desired to 
discard the king of diamonds, any of the following could be typed: "k", "king", "kd". "k d", 
"k of cf', "kin1 d", "king of d", "k diamonds", "k of diamonds" ... king diamonds", or 
"kina of diamonds". 

/usr/games/cribb81e 

AL:THOR 
Earl T. Cohen 

Bl'GS 
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NAME 
doctor - interact with a psychoanalyst 

SYNOPSIS 
/usr/111nes/doctor 

DESCRIPTION 
Doctor is a lisp·lan1ua1e version or the le1endary ELIZA program or Joseph Weizenbaum. This 
script •simulates• a Ro1erian psychoanalyst. Type in lower. case, and when you get tired or 
bored, type your interrupt character (either control·C or Rubout). Remember to type two car· 
riage returns when you want it to answer. 

In order to run this you must have a Franz Lisp system in /usr/ucb/lisp. 

AVTHORS 

IVG 

Adapted for Lisp by Jon L White, moved to Franz by John Foderaro, from an original script by 
Joseph Weizenbaum. 

It shows how impressed people were willin1 to be way back then. 
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fish - play 

SY~OPSIS 

/usr /1ames/fish 

DESCIUPTIO!"il 
fish plays the pme of "Go 

4 cards the same 
player 

FISH! 6 l 

card game. The Object is to accumulate 'books' 
players alternate tums~ each turn begins with one 

and ukin1 the other player for all cards of that face 
one or more of ttuu face value in his hand. he gives them 

to the first and the player makes another request. Eventually. the first player asks 
for a card which is not in ~he second player's hand: he replies 'GO FISH!' The firs1 player then 
dn1ws a card of undeaH cards. If this is the card he had last requested. he 
draws again. ill book is drawing or requesting, the cards are laid 
down and rm value. 

To play th~ computer, simply make 1uesscs by a, l. 3. 4. 5, 6. 7. 8. 9. W. j, q, or k 
when asked. return you about size my hand and the pool, and 
tells you my books. 1uess put! you imo ·pro' level; default is 
pretty dumb. 
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NAME 
fonune - print a random. hopefully interesting. adage 

SY~OPSIS 

fortune ( - ] ( - wslao ] 

DESCRIPTION 
Fortune with no arguments prints out a random adage. The flags mean: 

FORTU~E t b 1 

-w Wails before termination for an amount of time calculated from the number of characters 
in the message. This is useful if it is executed as part of the logout procedure to guaran
tee that the message can be read before the screen is cleared. 

-s Short messages only. 

- I Long messages only. 

-o Choose from an alternate list of adages. often used for portentially offensive ones. 

-a Choose from either list of adages. 

Mail suggestions for new fortunes to "fortune". 

FILES 
/usr/lib/fortunes.dat 

AlTHOR 
Ken Arnold 
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NAME 
hangman -.. Computer version of the game hangman 

SYNOPSIS 
/usr/g1u1Jt:s/hanimllm 

DESCIUPTION 

HANGMAN ( 6 l 

In hangman, the computer picks a word from the on·line word list and you must try to 1uess it 
The keeps track which ieuers have been 1uessed and how many wrong guesses 
you have made on the screen in a sraphic fashion. 

Fil.ES 
/usr/dict/words On-line word list 

AUTHOR 
Modified for terminal graphics from the original source BTL Michael Toy. 
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mille - play Mille Boumes 
SYNOPSIS 

/usr/games/mme [ file l 
DESCIUPTIOS 

Mille plays a two~tumded game reminiscent of the Parker Brother's game of Mille Bournes with 
you. The rules are described below. If a file name is given on the command line, the game 
saved in that file is started. 

When a game is started up, the bottom of the score window will contain a list of commands. 
They are: 

P Pick a card from the deck. This card is placed in the ·p· slot in your hand. 

D Discard a card from your hand. To indicate which card. type the number of the card in 
the hand (or "P" for the just-picked card) followed by a <RETURN> or <SPACE> 
The <RETURN or <SPACE> is required to allow recovery from typos which can be 
very expensive, 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 By default off, if turned on it will son the cards in your 
hand appropriately. This is not recommended for the impatient on slow terminals. 

Q Quit the game. This will ask for confirma1ion. just to be sure. Hitting <DELETE> 
for <RUBOUT>) is equivalent. 

S Save the pme in a file. If the game was started from a file. you will be given an oppor
tunity to save it on the same file. If you don't wish to. or you did not start from a file. 
you will be asked for the file name. If you type a <RETURN> without a name. the 
save will be terminated and the game resumed. 

R Redraw the screen from scratch. The command "L <control 'L • > will also work. 

W Toasle 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 t.ime 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 Y\le the game. If you do, and the save is unsuccessful. play will be 
resumed ti if you had said you wamed lo play another hand/game. This allows you to use the 
"S" command to re1mempt the save. 

Al:THOR 
Ken Arnold 
<The game itself is a product of Parker Brothers, lni::.) 

SEE ALSO 
curses()), Screen Updating and Cursor Mo~mem Optimization: A Library Package, Ken Arnold 

CARDS 
Here is some useful information. The rn.1mber in parentheses after the card name is the 
number that card in the deck: 
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RULES 

Hazard 

Out of Gas (2) 
Fial Tire (2) 
Accident (2) 
Stop (4) 
Speed Limit (3) 

Repair 

Gasoline (6) 
Spare Tire (6) 
Repairs (6) 
Go 04) 
End of Limit (6) 

Safety 

Extra Tank (1) 
Puncture Proof ( l) 
Drivin1 Ace (I) 
Ri1h1 of Way (l) 

25 - (10), so - (JO), 15 - (10), 100 - 02). 200 - (4) 

Object: The point of game is to set a total of 5000 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 makin& points. 

OnrYitw: The game is played with a deck of 101 cards. Distance cards represent a number of 
miles traveled. They come in denominations of 25, SO, 15, 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 puttina 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 
L1m11, and Stop. Remedy cards fix problems caused by Hazard cards played on you by your 
opponent. The cards are Gasoline. Repatrs, Spare Tire, End of Limit, and Go. Safe~v cards 
prevent your opponent from puttin& specific Hazard cards on you in the first place. They are 
L'<tra 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. BATTLE: 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 etrective one. SPEED: The Speed pile. The Speed Limit and End of 
Lm111 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 discard of a sin&le card constitutes a tum. 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. If someone 
reaces 700. they have the option of 1oin1 for an Extension, which means that the play continues 
until someone reaches l 000 miles. 

Hazard and Remedy Cards: Hazard Cards are played on your opponent's Battle and Speed 
piles. Remedy Cards are used for undoin1 the efl'ects of your opponent's nastyness. 

Go (Green Li1ht) 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 playina mileqe until they 
play a Go card. 

Speed Limle is played on your opponent's Speed pile. Until they play an End of limit they 
can only play 25 or SO mile cards, presumina their Go card allows them to do even that. 

End of 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 milease. 

4th Berkeley Distribution 
6-18 



MILLE< 6 l UNIX Programmer's Manual MILLE t t> l 

Flat Tire is played on your opponent's Go card. They must then play a Spore Tire card. and 
then a Go card before they can play any more mileage. 

Accident is played on your opponent's Go card. They must then 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 a/M.·ays en11tles the player 10 

an extra turn. 
Ri1hr or Way prevents your opponent from playing both Stop and S{Jt'ed L1m1t 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 besides a Go card. 

Extra Tank When played, your opponent cannot play an Out Q/'Gos on your Battle Pile. 
Puncture Proof When played, your opponent cannot play a Flat Tire on your Battle Pile. 
Drivina 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 ploy more than two 100 
milt cards in one hand. A hand ends whenever one player aets 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 completed after the deck runs out. this is called 
Delayed Action. 

Coup Fourre: This is a French fencina 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 correspondina 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 aives you more points (see .. Scoring" below I. 

Scorina: 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 followina meanings: 

Milestones Played: Each player scores as many miles as they played before the trip ended. 
Each Safety: 100 points for each safety in the Safety area. 
All 4 Safeties: 300 points if all four safeties are played. 
Each Coup Foure: 300 points for each Coup Foure accomplished. 

The following bonus scores can apply only to the winnina 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 completina a 1000 mile trip. 
Shut-Out: 500 points bonus for completing the trip before your opponent played any 

mileage cards. 
Runnina totals are also kept for the current score for each player for the hand (ff and Total l, 
the aame (Overall Total), and number of games won (Games). 
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monop - Monopoly pme 

SY~OPS!S 

/usr/games/nN>nop [ file ] 

DESCIUPTION 
Monop is reminiscent of the Parker Brother's pme Monopoly, and monitors a game between 1 
to 9 users. h is assumed that the rules of Monopoly are known. The game follows the stan
dard rules. with the exception that, if a property would 10 up for auction and there are only two 
solvent players, no auction is held and the property remains unowned. 

The game, in effect, lends the player money, so it is possible to buy somelhing which you can
not afford. However, as soon as a person goes imo debt, he must "fix the problem", 1. e., 
make himself solvent, before play am continue. If this is not possible, the player's property 
reverts to his debtee, either a player or the bank. A player can resign al 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.1., a name, place or person. you can type 
'?' to set 1 list of valid answers. It is not possible to input 1 negative number, nor is it ever 
necessary. 

A Summary of Commands: 

~uit: quit game: This allows you to quit the pme. h uks you if you 're sure. 

print: print board: This prints out the current board. The columns have the following 
meanin115 <column headinp are the same for the wh~re. own holdings. and hold
in1s commands): 

where: 

Name The fint ten characters of the name of the square 

Own The number the owner of the property. 

Price The cost of the property (if any) 

Mg field has a '• • in it if the property is mortgaged 

# If 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. 

Refit Current rent on the property. If it is not owned. there is no rent. 

where players a.re: Tells you where all the players are. A "" indicates the current 
player. 

own holdings: 
List your own holdings. i.e .• money, get-c.n1t-of~jail-free cards, and property. 

holdings: holdinss list: look at anyone's holdings. It will ask you whose holdinp you wish to 
look at. When you are finished, type ·•done". 

shtU: shell escape: Escape to a shell. When the sheU dies. the program continues where 
you left off. 

mortg111e: mortgage property: Sets up a list of mortgageable propen:y, and asks which you wish 
to mort1a1e. 

unmort1111e: 
unmortgage property: Unmortgage mortgaged property. 

buy: buy houses: Seu up a list o( monopolies on which you can buy houses. If there is 
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more than one, it asks you which you want to buy for. It then asks you how many 
for each piece of property. giving the current amount in parentheses after the pro
perty name. U you build in an unbalanced manner (a disparity of more than one 
house within the same monopoly). it asks you to re-input things. 

sell: sell houses: Sets up a list of monopolies from which you can sell houses. il operates 
in an analogous manner lo buy 

card: card for jail: Use a set-out-of-jail-free card to get out of jail. 1f you're not in jail. or 
you don't have one, it tens 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. 

triide: 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. 

resi1n: Resign to another player or the bank. If you resign to the bank, all property reverts 
to its vi rain 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 same 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. 

At:THOR 
Ken Arnold 

nu:s 
I usr I games/Ii bl cards. pc:k Chance and Community Chest cards 

Bt:GS 
No command can be given an argument instead of a response to a query. 
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:-iiiAME 
number - convert Arabic numerals to Enalish 

SY~OPSIS 

/usr/1amts/number 

DESCRIPTION 

NUMBER c 6 l 

Number copies the standard input to the s&andard output, chan1ing each decimal number to a 
fully spelled out venion. Punctuation is added to make the output sound well when played 
throuah .sprok (1). 

SEE ALSO 
speak(I) 
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NAME 
quiz - test your knowledge 

SYNOPSIS 
/usr/games/qub: [ -i file ] [ -al [ cateaoryl category2 J 

DESCRIPTION 

FILES 

BUGS 

Quiz gives associative knowledge tests on various subjects. It asks items chosen from category I 
and expects answers from catqoryl. If no cateaorics are specified, quiz gives instructions and 
lists the available categories. · 

Quiz tells a correct answer whenever you type a bare newline. At the end or input, upon inter
rupt, or when questions run out, quiz reports a score and terminates. 
The -t &g specifies •tutorial' mode, where missed questions are repealed later, and material is 
8faduaUy introduced u 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 - cate1ory newline I cateaory ':' line 
category - alternate I catqory t alternate 
alternate - empty I alternate primary 
primary .... character I · r cate;ory • J • I option 
option .... ' { • category '}' 

The first category on each line of an index ftle names an information file. The remaining 
categories specify the order and contents of the data in each line of the information file. Infor
mation files have the same syntax. Backslash '\ • is used as with sh 0} to quote syntactically 
significant characters or to insen transparent newlines into a line. When either a question or its 
answer is empty, quiz wm refrain from asking it. 

/usr/pmes/quiz.kl"' 

The construct 'a$lb' doesn't work in an information file. Use 'a(b}'. 
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NA.MI 
rain ;.. animated raindre>ps display 

SYNOPSIS 
rain 

DESCRIPTION 

RAIN< 6 l 

Rain·s display is modeled after the VAX/VMS proaram of the same name. The terminal has to 
be set for 9600 baud to obtain the proper eft'ect. 

As with all proarams that use •rmcap. the TERM environment variable must be set <and 
exported) to the type or the terminal beina used. 

FILES 
/etc/termcap 

Al:THOR 
Eric: P. Scott 
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NAMI 
roaue - Explorins The Dun1eons of Doom 

SYNOPSIS 
r@IH ( save.file i 

DESCRIPTION 

FILES 

Rogue is a computer fantasy pme with a new twist. h is crt oriented and the object of the 
game is to survive the attacks of various monsters and get a lot of gold, rather than the puzzle 
solving orientation of most computer fantasy games. 

To get started you reaUy 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 pme (as opposed to merely playing to beat other people high scores) you must 
locate the Amulet of Vendor 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 10 down in his· 
tory as a hero among heros. 

When the game ends. either by your death, when you quit, or if you (by some miracle) manage 
to win. rogue will give you alist of the lop-ten scorers. The scoring is based entirely upon how 
much sold you get. There is a 10% penalty for setting yourself killed. 

For more detailed directions, read the document A Guide 10 rht Dimgeons of Doom. 

/usr/pmes/lib/rogue_roll Score file 
·1rogue.Hv Default save file 

SEE ALSO 

BlJGS 

Michael C. Toy. A guide to the Dungeons of Doom 

Probably infinite. Currently known bugs are: Sometimes you are still hungry even after you eat 
food and sometimes you 1et a monster on the screen in reverse video which may or may not 
cause a core dump. 
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snake. snscore - display chase game 

S\'!'llOPSIS 
/usr/1ames/snake [ -wn 1 [ -In 1 
/usr/11mes/snscore 

DESCRIPTION 

FILES 

BUGS 

Snake is a display-based pme which must be played on a CRT terminal from among those sup
ported by vHl). The object of the pme 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 
Held. By default the entire screen (except for the last column) is used. 

You are represented on the screen by an I. The snake is 6 squares long and is represented by 
S's. The money is$, and an exit is #. Your score is posted in the upper left hand corner. 

You can move around using the same conventions as vi (I). the h. j, k, and I keys work. as do 
the arrow keys. Other possibilities include: 

sefc These keys are like hjkl but form a directed pad around the d key. 

HJKL These keys move you all the way in the indicated direction to the same row or column 
as the money. This does not let you jump away from the snake. ~ut rather saves you 
from havin1 to type a key repeatedly. The snake still aets all his turns. 

SEFC Likewise for the upper case versions on the left. 

A TPB These keys move you to the four edaes of the screen. Their position on the keyboard 
is the mnemonic. e.1. P is at the far riaht of the keyboard. 

x This lets you quit the same at any time. 

p Points in a direction you miaht want to 10. 

w Space warp to get 9ut of tight squeezes. at a price. 

Shell escape 

·z Suspend the snake same. on systems which support it. Otherwise an interactive shell is 
started up. 

To earn money. move to the same square the money is on. A new S will appear when you earn 
the current one. As you aet richer. the snake aets hunarier. To leave the same. 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. setting eaten by the snake is worth nothina. 

As in pinball. matchina the last di1it of your score to the number which appears after the game 
is worth a bonus. 

To see who wastes time playing snake, run lusrlganws/snscorr . 

/usr/games/lib/snakerawscores database of personal bests 
/usr/games/lib/snake.loa 10& of games played 
/usr/1ames/busy proaram to determine if system too busy 

When playina on a small screen, it's hard to tell when you hit the edae of the screen. 

The scorina 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 pme 

SYNOPSIS 
/usr/11mes/trek ( ( -a) ftle ) 

DESCRIPTION 
Trtk is a pme or space &Jory and war. Below is a summary or commands. For complete docu
menlltion. see T~k by Eric Allman. 
If a filename is &iven. a IOI of the pme is wriuen onto that file. If the - a flag is &iven before . 
the filename, that file is appended to, not truncated. 
The pme will uk you what length pme you would like. Valid responses are .. short"', 
••medium", and .. Iona ... You may also type .. restan''. which restarts a previously saved game. 
You will then be prompted for the skill. to which you must respond "novice", "fair". ··aood". 
••expert'\ "commadore''. or .. impossible... You should normally start out with a novice and 
work up. 
In general, throuahout the pme, if you forpt what is appropriate the game will tell you what it 
expects if you just type in a question mark. 

AlJTHOR 
Eric Allman 

SEE ALSO 
/usr/doc/trek 

COMMASD SlJMMAllY 
abandon 
cloak ""'down 
a:>mputer request; ... 
destruct 
belp 
lrscan 
phasers automatic amount 
phasers manual amtl coursel spreadl ... 
torpedo course bes] anale/ DO 

ram course distance 
sbell 
•scan bes/ DO J 
status 
undock 
warp warp _factor 
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a11>ture 

dmnaaes 
dock 
impulse course distance 
move course distance 

mt time 
shields 'llifP/ down 

terminate Jes/ DO 
Yisual course 
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NAME 
worm - Play the 1rowin1 worm pme 

SYNOPSIS 
"orm [ size] 

DESCRIPTION 

BVGS 

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 ttjkl keys (as in the pme 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 corrospondina lower case key (unless you run into a 
diait, then it stops). 

On the screen you will see a di1it, if your worm eats the diait is will arow longer, the actual 
amount lonaer depends on which diait it was that you ate. The object of the same is to see 
how Iona you can make the worm arow. · 

The pmc ends when the worm runs into either the sides of the screen, or itself. The current 
score (how much the worm has arown) is kept in the upper left corner of the screen. 

The optional araument, if present, is the initial leqth of the worm. 

If the initial len1th of the worm is set to less than one or more than 75, various stranae things 
happen. 
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worms - animate worms on a display terminal 

SYNOPSIS 
worms [ ·leld ] ( ·lea1tb # J ( ·number # ) [ •trall ) 

DESCRIPTION 

WOR~S (6 l 

Brian Horn (cithep!bdh) showed me a TOPS-10 proaram on the DEC-2136 machine called 
WORM. and suaested that I write a similar pro1ram that would run under UnUc. I did. and no 

apoloaies. 

FILES 

·leld makes a •field• for the worm(s) to eat; ·trail causes each worm to leave a trail behind it 
You can ft1ure out the rest by yourself. 

/etc/termcap 

AVTHOR 
Eric P. Scott 

SEE ALSO 
Snoib. by Karl Heuer 

DIAGNOSTICS 

IVGS 

Invalid lenath 
Value not in ran1e 2 < - len1th < - 1024 

Invalid number of worms 
Value not in ran1e 1 < - number < - 40 

TERM: parameter not set 
The TERM environment variable is not defined. Do 

TERM •terminal type 
export TERM 

Unknown terminal type 
Your terminal type (u determined from the TERM environment variable) is not 

defined in /etc/termcap. 

Terminal not capable of cursor motion 
Your terminal is too stupid to run this proaram. 

Out of memory 
· This should never happen on a VAX. 

The lower-ri&ht·hand character position will not be updated properly on a terminal that wraps at 
the ri&ht marain. 

Terminal initialization is not performed. 

There should be an option to have the worms eat Pink Floydlyrics. 
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wump - the pme of hunMhe·wumpus 

SY!'!IOPSIS 
/ear /1ama/wump 

DESCIUPTION 

BUGS 

Wump plays the game of 'Hunt the Wumpus.' A Wumpus is 1 creature that lives in 1 cave with 
several rooms connected by tunnels. You wander among the rooms, tryin1 to shoot the 
Wumpus with an arrow, meanwhile 1voidin1 beina eaten by the Wumpus and falling into Bot
tomless Pits. There are also Super 8alJ 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 wiU pve a more detailed 
description if you want. 

This program is based on one described in Peopl~'s Comput" Company. 2, 2 (November 1973). 

It will never replace Space War. 
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zork - the game of dungeon 

S\'~OPSIS 

/usr /games/ zork 

DESCRIPTION 

Fil ES 

Bl' GS 

Dungeon is a computer fantasy simulation based on Adventure and on Dungeons &. Dragons. 
originally written by Lebling, Blank. and Anderson of MIT. in it you explore a dungeon made 
up of various rooms, caves, rivers. and so on. The object of the game is to collect as much 
treasure as possible and stow it safely in the trophy case (and. of course, to stay alive.> 

Figuring out the rules is part of the game. but if you are stuck, you should start off with "open 
mailbox". "take leaflet ... and then "read leaflet". Additional useful commands that are not 
documented include: 

quit ho end the game) 

!cmd hhe usual shell escape convention) 

> (lo save a game) 

< (to restore a game) 

/usr/games/lib/d• 

We don't have the source. only a pdp-11 binary that has been severely munged to get it to 
work on V7 Unix. (The original binary was for RSX -11. which was patched for V6. and then 
patched for V7.) 

4th Berkeley Distribution 
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NAME 
ascii - map of ASCII character set 

SY~OPSIS 
cat /qsr/pub/ascli 

DESCRIPTION 

FILES 

Ascli is a map of the ASCII character set. to be printed as needed. It contains: 

IOOO nul 1001 sohl002 stxl003 etxl004 eot IOOS enql006 ackl007 bel I 
Io to bs Io 11 ht Io 12 n 1 Io 13 v t Io 14 np Io ts c r Io 16 so Io 11 s i I 
1020 dlel02J dcll022 dc2I023 dc3I024 dc4I025 nakl026 synl027 etbl 
1030 canl031 em 1032 subl033 escl034 fs 1035 gs 1036 rs 1037 us I 
1040 sp 1041 ! 1042 • 1043 # 1044 s I04S % 1046 & 1047 · I 
IOSO < 1051 > 1052 • IOS3 + 1054 • IOSS - IOS6 . IOS7 I I 
1060 0 1061 1 1062 2 1063 3 1064 4 I06S s 1066 6 1067 7 I 
1010 8 1011 9 1012 : 1013 ~ 1074 < 101s - 1076 > 1011 ? I 
1100 @ 1101 A 1102 B 1103 C 1104 D 1105 E 1106 F 1107 GI 
1110 H 1111 I 1112 J 1113 K 1114 L 1115 M 1116 N 1117 0 I 
1120 P 1121 Q 1122 R 1123 s 1124 T 112s ·u 1126 v 1121 w I 
lt3o x 1131 v lt32 z 1133 l lt34 \ 1us J 1136 • lt37 _ I 
1140 • 1141 a 1142 b 1143 c 1144 d lt4S e 1146 f 1147 g I 
1150 h 1151 i 1152 j 1153 k 1154 I II5S m 1156 n 1157 o I" 
1160 P 1161 q lt62 r lt63 s lt64 t lt6s u 1166 v lt67 w I 
1110 x 1111 y 1t72 z I 173 I I 174 I I 175 ) It 76 • 1111 de 11 

I 00 null 01 sohl 02 stxl 03 etxl 04 eotl OS enql 06 ackl 07 bell 
I 08 bs I 09 ht I Oa nl I Ob vt I Oc np I Od er I Oe so I Of si I 
I 10 dlel 11 dcl I 12 dell 13 dell 14 dc41 IS nakl 16 syn I 17 etbl 
I 18 canl 19 em I la subl lb escl le fs I Id gs I le rs I If us 
I 20 sp I 21 ! I 22 • I 23 # I 24 s I 2s % I 26 ct I 21 · 
I 28 < I 29 > I 2a • I 2b + I 2c • I ld - I 2e . I 2r / 
I 30 o I 31 1 I 32 2 I 33 3 I 34 4 I 3S s I 36 6 I 37 1 
I 38 8 I 39 9 I 3a : I 3b ~ I Jc < I 3d - I le > I 3 f ., 
I 40 @ I 41 A I 42 B I 43 c I 44 D I 45 E I 46 f I 47 G 
I 48 H I 49 I I 4a J I 4b K I 4c L I 4d M I 4e N I 4 f 0 
I so p I 5 I Q I S2 . R I S3 s I S4 T I SS u I S6 v I S7 w 
I S8 X I S9 Y I Sa Z I Sb ( I Sc \ I Sd J I Se • I Sf · _ 
I 60 · I 61 a I 62 b I 63 c I 64 d I 6S e I 66 f I 67 g 
I 68 h I 69 i I 6a j I 6b k I 6c 1 I 6d m I 6e n I 6f o 
I 10 p I 11 q I 12 r I 73 s I 74 t I 15 u I 76 v I 11 w 
I 78 x I 79 y I 7a z I 7b I I 7c I I 7d I I 7e • I 1r det 

/usr/pub/ascii 
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NAME 

SYNOPSIS 
equ /usr/pub/f'Qndumr [ filei l I troft' [options 1 
neq.n /usr/puh/f'QndHar [ 

DESCIUPTION 
Eqnchar 
available on 

FILIS 

with eqn and Mqn. 

>wig ~ 

< 
ill!ll 

Jlaf !Ill 

bits tar • 
-dot .;., 

v 
/\ 
.i 
'If 

?J 
angstrom A 

SEE ALSO 

Jrd Berkeley Distribution 

JI [ optiom J 

<w> 
<-> 
I< 
I> 
ang 
rang 

definitions for romtructins; characters that are not 
These definitions are primarily intended for use 

the f0Uowin1 characters 

II square Cl 
I clrd~ 0 _ 
~ f1101 
I 

'1f buikt 
J. PfOP @:: - ~mpty ta ...., member E 
.( nomem ~ 
:> c:up u 
L mp n 
l incl c: 

!IMbset c 
s~t ::> 

!/. !subset s; 
¥.i !supset ~ 
Ill 
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NAME 
greek - graphics for extended ITY .37 type-box 

SYNOPSIS 
cat /usr/pub/greek [I greek -Tterminal l 

DESCIUPTION 

GREEK< 7 > 

Greek lives the mapping from ucii to the 'shift out' graphics in effect between SO and SI on 
model 37 Teletypes with a 128-character type-box. These are the default greelc characters pro
duced by nroff. The filters of grttkO) attempt to print them on various other terminals. The 
ft.le contains: 

alpha (! A beta ti B gamma ')' \ 
GAMMA r G delta 3 D DELTA '1 w 
epsilon • s zeta ' Q eta .,, N 
THETA 9 T theta ' 0 lambda ). L 
LAMBDA A E mu µ, M nu II' @ 

xi t x pi 1f J Pl n p 

rho p K siama O' y SIGMA I R 
tau 'f' I phi • u PHI «- F 
psi 

"' 
v PSI ,., H omega (&I c 

OMEGA n l nab la v ( not ... 
partial a ] integral J 

SEE ALSO 
areek(l) 
troff( l) 
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NAME 
hier - file system hierem::hy 

Df:SCJUPTION 
The following outline gives a quick tour throuah a representative directory hierarchy. 

I root 
/vmunix 

the kernel binary (UNIX itself> 
/lost +found 

directory for connecting detached files for ftck(S) 
/dev/ devi~s (4) 

console 
main console. ny( 4) 

Uy• terminals, tiy(4) 
rp• disks, hp(4} 
rrp• raw disks, hp(4) 
UP"' UNIBUS disks up(4) 

/bin/ utility pro1rams, cf /usr/bin/ 0) 
as usembler 
cc C uecutive, cf /lib/cc:om. llib/c:pp, /Ub/d 
csh C shell 

/lib/ object libr1ries and other stuff, cf /usr/iib/ 
libc.a system calls, standard 110, etc. (2.3,JS) 

ccom C compiler proper 
cpp C prermx-essor 
c2 C code improver 

lrrm:J esseruial data and mairuem.mc:e utilities: sect (8) 
dump dump program dump(8) 
puswd password file, pa:uwd(S) 
1roup sroup file, Qroup{.5) 
motd messaige of the day, login( l ) 
termap 

deKription of terminal capabilities, 1ttrmcap(S) 
ttytype table of what kind of terminal is on each port. nyty~{5) 
mt.ab mounted ftle table, mtab<S) 
dumpdates 

dump history. ®<mp(I) 
fstab file system conftgurtion table .ftigb(5) 
ttys properties of terminals. ays(S) 
geny pan of ID1in, lf,'tty(I) 
init the parent of an processes. init. vm(8) 
re shell prOlfam to brina the system up 
cron the clock daemon. cron(U 
mount mount<8) 
wan wallOH 

/tmpl temporary files, usu1.dly on 1 fut device, d /usr/tmp/ 
e• used by t'd{!) 
ctm.. med by crU) 

4th Berkeley Distribution 
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/usr/ 1eneral·pupose directory. usually a mounted ftJe system 
adm/ administrative information 

/usr /bin 

wtmp lolin history, utmp(S) 
messaaes 

hardware error messaaes 
tracct phototypesetter accountina. IToJ/{l) 
lpacct line printer accountin& lpr(l) 
vaacct, vpacct 

varian and versatec accountin& t1pr( 1), "IJ'QI{ 1), lflltltH) 

utility programs, to keep /bin/ small 
tmp/ temporaries, to keep /tmp/ small 

stm• used by JOrt( l) 
raster used by plot( 1 ) 

diet/ word lists. etc. 

pmes/ 

words principal word list, used by lookU) 
spell hist 

history ftJe for spe/K 1) 

hangman 
lib/ library of stuff for the pmes 

quiz.kl what quiz(6) knows 
index cateaory index 
af rica countries and capitals 

include/ 
standard #include ftles 
a.out.h object file layout, a.out<S> 
stdio.h standard UO, Jtdio(J) 
math.h (3M) 

sys/ system-deftned layouts, cf /usr/sys/b 
lib/ object libraries and stuff, to keep /lib/ small 

· atrun scheduler for ai< 1) 
lint/ utility ftJes for lint 

lintll21 
subprocesses for J;nt(l) 

Uib-lc dummy declarations for /lib/tibc.a, used by lintO) 
llib-lm dummy declarations for /lib/libc.m · 

struct/ passes or $1111(1(.1) 

tmac/ macroa for IJ'Q.0'{1) 
unac.an 

font/ 

4th Berkeley Distribution 

macros for MG11(7) 
tmac.s macros for ms(7) 

fonts for IJ'Ql{l) 
ftll Times Roman 
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/usr/ man/ 

ftB Times Bold 

uucp/ proarams and data for uucp( 1 ) 
L.sys remote system names and numbers 
uucico the real copy proaram 

units conversion tables for unit.s<l) 
eian list of Enalish words to be ianored by ptx< l ) 

volume 1 of this manual, man(l) 
manO/ aeneral 

intro introduction to volume 1, ms(7) format 
xx template for manual paae 

manl/ chapter 1 
u.l 
mount.Im 

cat l / preformatted paaes for section l 

msas/ messaaes. cf msrs< 1 ) 
bounds hiahest and lowest messaae 

new/ binaries of new versions of protrams 
preserve/ 

editor temporaries preserved here after crashes/hanaups 
public/ binaries of user proarams • write permission to everyone 
spool/ delayed execution files 

at/ used by at< 1) 
lpd/ used by /pr( 1 ) 

lock present when line printer is active 
cf• copy of file to be printed. if necessary 
df• daemon control file. lpd(8) 
tf• transient control file, while lpris workin& 

uucp/ work files and staaina area for wq(. l) 
LOG FILE 

summary IOI 
LOG.• IOI fUe for one transaction 

mail/ mailboxes for mail( 1) 
natM mail file for user natnt 
natM.lock 

lock ftle while natnt is receivin& mail 
secretmail/ 

like maiV 
uucp/ work files and sta&ina area for wcp( I ) 

LOGFJLE 
summary IOI 

LOG.• IOI ftJe for one transaction 
wt/ initial workin1 directory of a user, typically wt/ is the user's loain name 

.profile sec environment for .rh(l ). '"""°"(S) 

.project 
what you are doin1 (used by ( Ji#llMl) ) 

.cshrc stanup ftle for ahU) 

4th Berke~y Distribution 7-6 



HIER ( 7) UNIX Programmer's Manual 

.exrc startup file for a< 1) 

.plan what your short-term plans are (used by /i•r( 1) ) 

.netrc startup ftle for Mt( 1) 

.msasrc 
startup ftle for msrsO) 

.mailrc startup file for mail( 1) 
calendar 

user's datebook for calendar( 1) 
doc/ papers, mostly in volume 2 of this manual. typically in msC7) format 

as/ assembler manual 
c C manual 

/usr/ src/ 
source programs for utilities, etc. 
cmd/ source of commands 

as/ assembler 
ar .c source for an 1) 

troff/ source for nroff and "o.fff. l) 
font/ source for font tables. /usr/lib/font/ 

ftR.c Roman 

term/ terminal characteristics tables. /usr/lib/term/ 
tab300.c 

DASI 300 

pmes/ source for /usr/pmes 
libel source for functions in /lib/Ube.a 

crt/ C runtime support 
csu/ startup and wrapup routines needed with every C program 

cnO.s reaular startup 
mcrtO.s modified startup for cc -p 

sys/ system calls (2) 
access.s 
aiarm.s 

stdio/ standard 1/0 functions (35) 
· faets.c 
fopen.c 

sen/ other functions in (3) 
abs.c 

local/ source which isn't normally distributed 
new/ source for new versions of commands and library routines 
old/ source for old versions of commands and library routines 
sys/ system source 

hi header (include) ftles 
acct.h attr<S> 
stat.h .stot(2) 

4th Berkeley Distribution 
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sys/ system source proper 
main.c 
pipe.c 
spenu: 

system entry points 
ucbl binaries of programs developed al UCB 

edit editor for beginners 
ex command iedilor for experienced users 

mail mail reading/sending subsystem 
man on line documentation 

pi Pascal translator 
px Puca.& interpreter 

vi visual editor 
SEI ALSO 

HlEa ( 7) 

ls(l), aproposO), wh1tisO), where9s(D, fin;erO), which (l), ncbeckCS), find(]), lfefJ(l) 

IUGS 
The position of files is subject 10 ctumge without notice. 
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NAME 
man - macr0$ lo typeset manual 

SYNOPSIS 
Baroff - man file .. . 

troff -man file .. . 

DESCRIPTION 

FILES 

These macros are used to lay out pases of this manual. A skeleton page may be found in the 
ftle /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 1ex1 is empty, the special treatment is applied to the next input line with text to be 
printed. In this way .I may be used to italicize a wholie line, or .SM followed by .B to make 
small bold letters. 

A prevailing indent distance is remembered between si.u::cessive indented paragraphs, md is 
reset to default value upon reaching a non-indented paragraph. Default units for indents 1 are 
ens. 

Type ar.u:i size are reset. to default vah.aes before each paragraph, and after processina font 
and size setting macros. 

These strin15 ue predefined -0:111D: 

\ "R ·•· • (Re1)' in 

\"'S Change to 

lusr /lib/tmac/tmac.an 
lusr/man/rnanO/u 

type size. 

SEE ALSO 
troif 0), mm (1) 

Bl!GS 
Relative indenlS don't nest 

REQUESTS 
Request C1use If no Explanation 

Br~ak Argument 
. B 1 no r-n.tJ." 
. Bl t no r-n.tJ. 
. BR 1 no r-n.t!. 
. DT no 
.HP i yes i-p.i." 
J t no !"'"IU.I. 
JB t no t-n.t.I. 

xi yes x-"'tri 

.IR t no 

. LP 

. PD d no d-.4v 

. PP yes 

. RE yes 

. RB t no f"'"fUJ. 
JU 1 no l""'tU.t 

Text r is bold . 
Join words of t alternating bold and italic . 
Join words of t alternating bold and Roman . 

default tabs . 
Set prevailing h1dent to i. Begin paragraph with hanging indent. 
Text tis italic. 
Join words of t ahematin1 italic and bold. 
Same u .TP with tq x. 

words of t rutematiftl italic and Romm . 
Same u .PP . 
lnterpau.graph dist1t1ce is d . 
'&sin parasraph. Set prevailin1 indent to .Si . 
End of relative indent. Set prevailing indent to amount of starting .RS . 
Join of t llternating Roman Md bold . 

words of t alternating Roman and italic:. 
.RS i yes i-p.i. Start relative indent, move left m1rain in distance i. Set prevailing indent to 

.Si for indents . 
. SH yes 1-n.tJ. 
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.SM / no 

.TH n c x ya 

.TP i ya 

7th Edition 

Text tis 
Be1in page named n chapter c: x is extra. commentary, e.g .. 'local', for 

im1e foot indent tabs to .Si. 
Set prevailin1 indent to i. Begin indemed paragraph with hansing ias given 
by next text line. If ta1 doesn't fit, place it on separate line. 
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NAME 
me - macros for formatting papers 

SYNOPSIS 
nroff - me [ options ] file .. . 
troff - me [ options ] file .. . 

DESCRIPTION 

nu:s 

This pachse of nroff and troff macro definitions provides a canned formatting facility for tech· 
nical papers in various formats. When producing 2--column output on a terminal, filter the out
put tl:u:ough col(l). 

The macro req1.u::sts are defined below. Many nroff and tro.ffrequesu are unsafe in conjunction 
with this package, however these requests may be used with impunity after the first .pp: 

.bp begin new paae 

.br break output line here 

.sp n insert n spacing lines 
Js n Hine spacing) n-1 sin1le. n-2 double space 
.na no alignment of riaht margin 
.cc n center next n lines 
.ul n next n lines 
.sz + n add n to point size 

Output the eqn, neqn, refer, and zbl{l) preprocessors for equations and tables is acceptable as 
input. 

/usr /lib/tmac/tmac.e 
/usr /lib/me/"' 

SEE ALSO 
eqn 0). troff(l), referO), tbl (1) 
-me Reference Manual, Eric P. Allman 
Writing Papers with Nroff Usina - me 

1.EQtJESTS 
In the following list, "initialization" refers to the first .pp, .Ip, .ip, .np, .sh, or .uh macro. This 
list is incomplete~ see The -me Reference Manual for inum:stin1 details. 

Request Initial Cause Explanation 
Value Break 

.(c 

.Cd 

.(f 

. (I 

.(q 

.(xx 

.fa 
Jc 
.)d 
Jf 
.) I 

"""''"'' ..... .,., block 
Be~in delayed text 
Begin footnote 
Begin 
Begin major quote 
Begin indexed item in index x 
Begin tloatin; keep 
End centered block 
End delayed text 
End footnote 
E.nd U:st 
End major quote 

. ++ m H • 

yes 
no 
no 
yes 
yes 
no 
no 
yes 
yes 
yes 
yes 
yes 
)'e!S 

yes 
no 

index item 
End floating keep 
Define paper section. m defines the part of the paper, and can be C (chapter) • 
A (appendix), P (preliminary, e.g.. abstract, table of contents, etc.), B 
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. +c T 

. le 1 

.2c 1 

.EN 

. EQ x y 

. TE 

.TH 

. TSx 

.IC .... N 

. bx no 

.be +n 0 

.be no 

.bi x no 

. bx x no 

.cf 'xi:' 

.eh 'xii 

.ro 'x'y'i 

. bx 

.be 'xii 

.hi 

.ix no 

.ip xy no 
Jp yes 
.lo 

. np 

.or 'xii 

.oh 'xii 

. pd 

. pp no 

. r yes 

. re 

.sc no 

.sb nx 

. sk no 

.sz +n 10p 

. tb no 

. tp no 

. u x 

.uh 

. xpx 

UNIX Proarammer's Manual MEO> 

(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 . 
yes One column format on a new page . 
Jes Two column. format. 
yes Space after equation produced by eqn or neqn . 
yes Precede equation; break out and add space. Equation number is y. The 

optional argument x may be /to indent equation (default), L to left-adjust the 
equation, or C to center the equation. 

yes End table . 
yes End heading section of table . 
yes Be1in table; if ·"' is H table has repeated heading. 
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. 
no Print x in boldface; if no araument switch to boldface . 
yes Augments the base indent by n. This indent is used to ut the indent on re1ular 

text Uike parqraphs). 
yes Beain new column 
no Print x in bold italics (noftll only) 
no Print x in a box (nofill only) . 
no Set even f ~ter to x y z 
no Set even header to x y z 
no Set footer to x y z 
no Supress headers and footers on next pqe . 
no Set header to x y z 
yes Draw a· horizontal line 
no Italicize x: if x missing, italic text follows . 
yes Start indented parqraph, with hangina taa x. Indentation ii yens (default S) . 
yes Start left-blocked paraaraph. 
no Read in a file of local macros of the form .•x. Must be Jiven before initializa· 

ti on. 
yes Start numbered paragraph . 
no Set odd footer to x y z 
no Set odd header to x · y z 
yes Print delayed text . 
yes Beain parqraph. First line indented . 
no Roman text follows . 
no Reset tabs to default values . 
no Read in a file of special characters and diacritical marks. Must be pven before 

initiaJization. 
yes Section head follows. font automatically bold. n is level or section, xis title of 

section. 
no Leave the next paae blank. Only one pa1e is remembered ahead . 
no Auament the paint size by n points. 
no Produce the paper in thesis format. Must be &iven before initialization . 
yes Beain title paae . 
no Underline araument (even in trq/ft. (Noftll only) . 
yes Like .sh but unnumbered. 
no Print index x . 
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NAME 
ms - macros for formattina manuscriptS 

SYNOPSIS 
nroff -ms [options} file .. . 
troff - ms ( options ) ftle .. . 

DESCRIPTION 

FILES 

This packase of Mojf and tro.ffmKro definitions provides a canned formanin1 facility for tech
nical papers in various formats. When producins 2-column output on a terminal, filter the out
put throush . col( l >. 
The macro requests are defined below. Many nroff and tro.ffrequests are unsafe in conjunction 
with this package, however these requests may be used with impunity after the first .PP: 

. bp be&in new paae 

.br break output line here 

.sp n insert n spacina lines 

.ls n Cline spacin&) n -1 sin&le, n • 2 double space 

.na DO alianment of ri&ht marpn 

Output of the «1n. ft«in, refer, and tbl(l) preprocessors for equations and tables is acceptable u 
input. 

/usr /tib/tmac/tmac.s 

SEE ALSO 
eqn(l), troft'(l), refer(t>, tbl(l) 

REQUESTS 
Request Initial Cause Explanation 

Value Break 
.lC yes yes 
. 2C no yes 
.AB no yes 
.AE yes 
. Al no yes 
. AT no yes 
. AU xy no yes 
.Bx no DO 
. Bl no yes 
.82 no yes 
. BT date no 
. BXx no no 
.cs x ... yes 

. CT no yes 

. DAx nroft' DO 

. DE yes 

.OS x no yes 

. EG no 

. EN yes 

.EQ x y . yes 

7th Edition 

One column format on a new paae. 
Two column format . 
Belin abstract. 
End abstract. 
Author's institution follows. Suppressed in TM . 
Print •Attached' and tum oft' line ftllina . 
Author's name follows. x is location and y is extension, ianored except in TM . 
Print x in boldface; if DO araument switch to boldface. 
Belin text to be enclosed in a box . 
End text to be boxed . print it. 
Bottom title, automatically invoked at foot of pqe. May be redefined . 
Print x in a box . 
Cover sheet info if TM format. suppressed otherwise. Ar1uments are number 
of text pases. other pases. tocal paaes. fi1ures, tables. references. 
Print 'Copies to• and enter no-ftll mode . 
'Date line' at bottom of paae is x. Default is today . 
End displayed text. Implies .KE . 
Start of displayed text. to appear verbatim line-by-line. .x-1 for indented 

display (default), x-L for left-justified on the paae, x•C for centered, x•B 
for make left-justified block. then center whole block. Implies .KS. 
Print document in BTL format for 'Ensineer's Notes.' Must be ftnt . 
Space after equation produced by «1n or neqn . 

Precede equation; break out and add space. Equation number is y. The 
optional araument x may be I to indent equation (default), L to left-adjust the 
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. FE yes 

.FS no no 

.HO DO 

. Ix no no 

.IH DO no 

.JM DO DO 

.JP xy no yes 

.KE yes 

.KF no yes 

.KS no yes 

.LG no no 

. LP yes )'CS 

. MF 

. MH DO 

. MR 

.ND dat' troft' no 

.NH n yes 

. NL yes DO 

. OK yes 

. PP no yes 

.PT Pl# • 

.PY no 

. QE yes 

. QP yes 

. QS yes 

. R yes DO 

.RE yes 

. RP DO 

.RS yes 

.SG x no yes 

. SH yes 

. SM no no 

. TA x. .. s ... no 

. TE yes 

. TH yes 

. TL no yes 

.TM x. .. DO 

. TRx 

. TSx yes 

.ULx ftO 

.ux no 

.WH no 

7tb Edition 

UNIX Programmer's Manual MS ( 7) 

equation. or C to center the equation. 
End footnote . 
Start footnote. The note will be moved to the bottom of the pqe. 
'Bell Laboratories, Holmdel, New Jersey 07733'. 
Italicize ~ if x missin1, italic text follows . 
'Bell Laboratories, Naperville, Illinois 60540' 
Print document in BTL format for an internal memorandum. Must be first. 
Start indented paraaraph, with han1in1 tag x. Indentation is yens (default 5). 
End keep. Put kept text on next pqe if not enouah room. 
Start Ooatin1 keep. If the kept text must be moved to the next page. float later 
text back to this pqe. 
Start keepin1 followin1 text. 
Make letters larger. 
Start left-blocked paraaraph . 
Print document in BTL format for 'Memorandum for File.' Must be first . 
'Bell Laboratories, Murray Hill. New Jersey 07974' . 
Print document in BTL format for 'Memorandum for Record.' Must be first . 
Use date supplied (it any) only in special BTL format positions; omit from pa1e 
footer. 
Same as .SH, with section number supplied automatically. Numbers are mul
tilevel, like 1.2.3, where n tells what level is wanted (default is 1) . 
Make letters normal size. 
'Other keywords' for TM cover sheet follow . 
Be1in paraaraph. First line indented • 
Pase title. automatically invoked at top of paae. May be redeftned. 
'Bell Laboratories. Piscataway, New Jersey 08854' 
End quoted (indented and shorter) material . 
Belin single paragraph which is indented and shoner . 
Begin quoted (indented and shoner) material . 
Roman text follows . 
End relative indent level. 
Cover sheet and ftm paae for released paper. Must precede other requests . 
Start level of relative indentation. FoUowina .IP's are measured from current 
indentation. 
lnsen signature(s) of author(s), ignored except in TM. x is the reference line 
(initials of author and typist). 
Section head follows, font automatically bold . 
Make letters smaller . 
Set tabs in ens. Default is S 10 1S ... 
End table . 
End headin1 section of table . 
Title follows . 
Print document in an technical memorandum format. Aquments are TM 
number, (quoted list of) cue number(s), and ftle number. Must precede other 
requests. 
Print in an technical repon format; repon number is .x. Must be ftrst . 
Bqin table; if x it H table has repeated beadina . 
Underline ar1ument (even In troft). 
'UNIX'; first time used, ldd footnote 'UNIX ii a trademark of Bell Labora· 
tories.' 
'Bell Laboratories, Whippany, New Jersey 07981'. 
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NAME 
terminals - conventional names 

DESCRIPTION 
These names are used by certain commands and are maintained as part of the shell environ
ment (see shO).environ(S)). 

admla 
2621 
hp 
clOO 
hl9 
mime 
1620 
300 
33 
37 
43 
135 
145 
dumb 
4014 
vt52 

Lear Seisler Adm·Ja 
Hewlett-Packard HP262? series terminals 
Hewleu-Packard HP264? series terminals 
Human Designed Systems Concept 100 
Heathkit H 19 
Microterm mime in enhanced ACT IV mode 
DIABLO 1620 (and others mint HyType m 
DASl/DTC/GSI 300 (and others min1 HyType U 
TELETYPE• Model 33 
TELETYPE Model 37 
TELETYPE Model 43 
Texu Instruments TI73S (and TI725) 
Texu Instruments TI745 
terminals with no special features 
Tektrorui 4014 
Digital Equipment Corp. VTS2 

The list goes on and on. Consult /etc/termcap (see termcap(S)) for an up-to.date and locally 
correct list. 

Commands whose behavior may depend on the terminal either consult TERM in the environ
ment, or accept arguments of the form -Tterm, where t~rm is one of the names given above. 

SEE ALSO 

BlJGS 

suy(l), tabsO), plotU), m(l), environ(S) ex(O, clear(l), moreO), ulO), tsetO), 
termcap(S), termlib(l). ttytype{S) 
troff ( l) for nroff 

The programs that ought to adhere to this nomenclature do so only fitfully. 
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NAME 
ac - login accounting 

SY'.lilOPSIS 
/elc/ac [ -w wtmp ] [ -p ] [ -d ) [ people ] ... 

DESCRIPTION 

FILES 

Ac produces a printout giving connect time for each user who has logged in during the life of 
the current tt:tnrp file. A total is also produced. -w is used to specify an alternate -..·imp file. 
-p prints individual totals~ without this option. only totals are printed. -d causes a printout 
for each midnight to midnight period. Any prople will limit the printout to only the specified 
login names. If no wtmp file is aiven. lusrladml"K·m1p is used. 

The accounting file lusrladm/"K·tmp is maintained by init and login. Neither of these programs 
creates the file. so if it does not exist no connect-time accounting is _done. To start accounting. 
it should be created with length 0. On the other hand if the file is left undisturbed it will grow 
without bound. so periodically any information desired should be collected and the file trun
cated. 

/usr/adm/wtmp 

SEE ALSO 
init(8). sa(8). login(l). utmp(S). 
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adduser - procedure 

DESC'RIPTION 

adding new users 

rn.Es 

A new user must cnoose a login name, which must not already appear in leu:/poss'Kd. An 
acco1.mt cm added a line the this must be done wilh the password 

e.;. 
,,. new user is t~r id. User id's should be distinct across a system. since 

users working on similar projects will be pui 
groups system staff. faculty, graduate students. 
System staff is group "10" for historical reasons. 

Kovacs,SOSE, 7925,6428202:/mnt/grad/emie:/bin/csh 

. The next field is the encrypced password which is not 
,, ........ ~ .. l). The next two neids are the user and group id's. 

users in 3roup are 3radu1te students and have account names with numbers in 
next field 1ives information about crnie 's real name, office and office phone and 

is used the finger( l} pro1ram. From this information we 
real name is .. Ernie hhe & here serves to repeat "ernie" with 

•am1:4u• .. n >. his is 508 Evans his extension is x2-7925. and this 
You can modify the .finger( n program if necessary to 

be encrJded in this field. The UCB version of finger knows 
""""'"""''"""' - that phone extensions start - ". that offices ending in 

in "C" are in Cory Hall. 

directory and 1 login shell name. Traditionally, user files live 
sinele letter n~tO) address as the first of two charac-

ters. VAX. whose Berknet address is "csvax" abbrevi-
ated "v" user syst~ms are mounted cm "In". "/vb". elc. On each such filesystem 

are subdirectories for each group of users. i.e.: .. Iva/staff'" and "/vb/pror'. This is 
nec~ssary but keeps the number in top level directories reasonably small. 

shell wm to "ibin/sh" if none is given. Most users at Berkeley choose 
so is usually s~:cU\ed 

new users some help in ;enin; statrted, supplyin1 them with a skeletal 
if emd .login if they use "/binlcsh". The 

such files. New users should be 
for instance. arrange to use tsed D automatically at each login. 

password 
/usr/skel 

SEE ALSO 
passwd(l ), 

skeletal login directory 

D, chsh(l), chf'nO). puswd(S), vipw(8) 

IVGS 
information .should be .slored in its own data base separate from the password file. 
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NAME 
analyze - Virtual UNIX poslmortem crash analyzer 

SYNOPSIS 
/eh:huual)·ze [ -s swapfile 1 ( -fl [ -m] [ -d] I -DJ ( -v] corefile I system l 

DESCRIPTION 

FILES 

Analy:e is the post-mortem analyzer for the state of the paging system. In order to use ono~r:e 
you must arranae to get a ima1e of the memory (and possibly the paging area) of the system 
after it crashes (see crt.uh(S)). 

The analyze program reads the relevant system data structures from the core image tile and 
indexing information from /11munht for the specified file). to determine the state of the pag
ing subsystem at the point of crash. h looks at each process in the system. and the resources 
each is using in an attempt lo determine inconsistencies in the paging system state. Normall». 
the muput consists of a sequence of lines showing each active process. its state (whether 
swapped in or not), its p()br. and the number and location of its page table pages. Any pages 
which are locked while raw i/o is in progress. or which are locked because they are imrans11 are 
also printed. Untransit text pa3es often diagnose as duplicated; you will have to weed these 01.11 

by ha.mu 

The program checks that any pages in core which are marked as not modified are. in fact. 
identical to the swap space copies. h aJso checks for non-overlap of the swap space. and that 
the core map entries correspond to the pa1e tables. The state of the free list is also checked. 

Options to analyze: 

- D causes the diskmap for each process to be printed. 

-d causes the (sorted) pasing area usage to be printed. 

-f which causes the free list to be dumped. 

- m causes the entire coremap state to be dumped. 

- v (lon1 unused) which causes a hugeiy verbose output format to be used. 

in general, the output from this program can be confused by processes which were forking, 
swapping, or exiting or happened to be in unusual states when the crash occurred. You should 
examine the flap fields of relevant processes in the output of a pstat(8) to weed out such 
processes. 

It is possible to look at the core dump with adb if you do 

adb /vmunix /vmcore 
Im 80000000 #ffffffff 

which fixes the map of 11mcor~ so that symbols in data space will work. Note that the debugger 
is looking at the physical memory at the point of crash; you will have 10 determine which pages 

physical memory· virtual pages are in if you wish to look at them. If analyze says that a 
processes page tables are in page 218 (hex of course), then you can look at them by looking at 
address 0"80043000 in the dump, i.e. ..80043000,80/X" will print the page of page tables. 

/vmunix 

SEE ALSO 
psO ). crash UH. pstint(8) 

Ozalp Babaoglu and William Joy 
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Ma.nual 

about overlaps in swap mappings. missing swap mappings. page table eniries 
with the core map, incore pages which are marked dean but differ disk-image 

copies. pages whid1 are or and inconsistencies in the free list. 

if rather than just the paging sys-
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NAME 
1rcv - convert archives to new format 

SV'.'iOPSIS 
/etr./1n:v file ... 

DESCRIPTION 
Arcv converts archive files (see ar(O. ar(S)) from 32v and Third Berkeley editions to a new 
portable format. The conversion is done in place, and the command refuses to aller a file not 
in old archive format 

Old archives are marked with a magic number of 0171545 at the start; new archives have a first 
line "! <s.rch > ". 

FILES 
/tmp/v•. temporary copy 

SEE ALSO 
arO), ar(S) 
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~.ou: 

artr. Ocopy - archiver and copier for floppy 

S\""OPSIS 
lfitlHfi [ key l [ name ... ) 
lesc/ftcop)' I -h J [ -111 J 

DE!KllPTIO'.'i 

FILES 

saves ~md restores files on the console floppy dislc hs actions are controlled by the 
1rgument. is a string of chtracters containing at most one function letter and possibly 

modifiers. araumcnts to the command are file names specifying 
or restored. 

restriclit">f'iS, because of radix50 considerations. They must be in the form l ·6 
by .~ followed by 0°.3 alphanumerics. Case distinctions are lost. Only 

the trailing component a pa1hname is used. 

function of key is specified by one of the following letters: 

r The n1med Hies are replaced where found on the flopp}·. or added taking up the 
minimal possible portion of the firs1 empty spo1 on floppy. 

,, The ruuned are extracted from the floppy. 

d named files are dele&ed from the floppy. Arif will combine contig1.101.1s deleted 
in~o one en1ry in the r~- JI directory. 

names the specified files are ~ch time they oct"ur on the floppy. ff no 
filr: arsument is ;iven. ail of the names on the floppy are listed. 

following 
deSH'CC.t 

may be used in addi\ion to the letter which selects the function 

v does its work silently. The v (verbose l oplion ciu.ises it to type the 
each file it treats preceded by the funrtion letter. With the t function. iv 

&iv~ more ~bout the llopp)' entries than just the name. 

m not to use the mapping algorithm employed in interleaving sectors 
disk. In conjunction with the r option it may be used for eicrracting 

rt 11 form1med cartridge disks, for e1'ample. 

console disk (opened as '/dev/floppy') to a file r.reated in the current 
niilmed "floppy''. then prints the message "Change Floppy, hit return when done". 

the local file back out to the floppy disk. 

The -h option to Jkopy causes it to open a Ille named "floppy" in the current directory and 
copy il to ·the -t option cause:i. only the first n tracks lo P<lfl~ipatt in a copy. 

/dev/Ooppy 
fin current directory) 

AtTHORS 
Keilh Sklower. Richard Tuck 

llGS 
Floppy errors are handled ungracefully: Arjfdoes not handle multi-segment rtl I directories. 
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[mo ( ~ ... J J 
DESCRIPTION 

&dU4 am be to inspect the information stored on 1 disk that is used by the disk drivers 
to implement bid sector forwarding. The format or the information is specified by DEC sta.n-

144, u follows. 

The sector information is located in the first 5 even numbered sectors of the hast track of 
the disk ptKk. There are identical copies of the described by the dkbad struc· 
u.m:. 

Replacement sectors are al!ocated suinin; with the ftrst sector before the bid sector information 
ind work.in& backwards towards the begirmin1 of the A maximum or 126 bid sectors are 

The of the bid sector bid sector table determines which replacemen1 
sector it corresponds to. 

The bid sector information and replacement sectors arie conventionally only accessabl~ through 
the S)'!U~m partition of the disk. !f that ~rtilion is used for a file system, the user is 
responsible ~ure that it does not overlap the bad sector information or any replace· 
meru sectors. 

The bad sector structure is as follows: 

Stri.ICt dk bad I 
Ions bt_csn; 
u_short bt mbz: 
u_short bt)lag; 
smict bt _bad { 

bt_cyl: 
~ ~hon bt trksec; 

) bt_badU26f -
}; 

I• cartridge serial number•/ 
I" u11·u.1sed; 5hould be 0 •I 
I• ·l .... > alignment cartridge •I 

I• cylinder number of bad sector "' 
I• track and sector number •I 

Umaed slots in the bt_bad array are filled with au bits set. 1 putatively mega! value. 
givina a device type (e.s. rk07, rm03, rmOS, etc.), and 1 device name 

(e.;. hkO. hp 1, It the first sector of the last track of the corresponding disk and 
out the bid sector information. It may also be invoked giving a serial number for the 

:ieCU'Jrs. and wm write the supplied information onto the same loca-
badl44 does not ur1n11e for the speci~d sectors to be marked 

option should only be to restore limown bad sector information which 

by runnin11 the staru:lmrd DEC formatter in section "bad". 

SEE ALSO 
bi.uisect on. 

possible lo both formmt disks on@line under UNIX and to change the bad sector 
new bad sectors. rum1i01 a standalone prosram. 

bootsu·1p driven uled to boot the system do not understand bad sectors. handle !CC 
~rroni. or the {skip sector) errors of disks. means ihat non~ 
the!e errors e&n oix1n when the file lvmuni1. to boot. "'1um a drive is used to 

~,.uetffl''lil"' code <the alternative would be that the OOC>tstrap would be loaded from the 
sec~or 0 Md the /boot in lbe root file system or that drive 
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NA.ME 
bldsect - create ft!es to contain bid sectors 

SYNOPSIS 
/etc/badsect sector ... 

DESCIUPTJON 
&dsectmakes 1 file to contain 1 bad sector. Normally. bad sectors are made inaccessible by the 
standard formatter. which provides 111 forwardin& table for bad sectors to the driver; see 
mdU4(8) for details. If a driver supports the bid blockins standard it is much preferable to 
use that method to isolate bad blocks, since the bad block forwarding makes the pack appear 
perfect, and such packs can then be copied with dd(S). The technique used by this program is 
also less 1eneral than bad block f orwardin1. u badsect can '1 make amends for bad blocks in the 
i·list of ftle systems or in swap areas. 

Addin1 1 sector which is suddenly bad to the bad sector currently requires the n.1nnin1 of 
the standard DEC formatter. u UNIX does not supply formatters. Thus to deal with a newly 
bad block or on disks where the drivers do not support the bad-blocking suandard badSrect may 
be used to good eff'ect. 

iia1rXv.r1 is used on 1 quiet file system in the followin1 way: First mount the file sysaem, ind 
change to root di.rectory. Make a directory BAD there and change into it. Run bad.sect giv
ing u argument a.II the bad sectors you wish to add. (The sector numbers should be relative to 
the beginnin1 of the ftle system, but this is not h!u'd to do u the system reports relative sector 
numbers in its console error meSHaesJ Then chanse back to the root directory, unmount the 
file system and run }XkUU on the file system. The bad sectors should show up in two files or 
in the bad sector files Ind the free list Have ftck remove files containin1 the offendin& bad 
sectors, but not have it remove the BAD/ 1mTmn files. This wm leave the bad Hetors in only 
the BAD nles. 

Bat.beet works by 5ivin1 the specified sector numbers in a mknod<.2) system can, creatina a reg· 
ullu file whose first block address is the block coruainin1 bad sector and whose name is the bid 
sector number. The ftie has 0 ienath. but the check protrams will still consider it to contain 
t.he block containing the sector. This has the pleasant effect that the sector is completely inac
cessible to the containins file system since it is not available by accessing the file. 

SU: ALSO 
badl44(8), fsck (8) 

BUGS 
If sectors which comprise 1 0024 byte) disk block ar4: bad. you should specify only one of 
them to u the blocks in the bid sector files actually cover both (bid} disk sectors. 
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for the manual 

SY!'IOPSIS 

nu:s 

l~tc/aimaa [ -p] ( -n J I -w ] [sections] 

._u,unf.ir• c1·eaties the preformaned versions of the on~line manual from the nroff input 
mutual page is eumined and those whose preformatted versions are missing or out of 

dattl'l are recreated. If any are made, catman will recreate the /usr/Ublwh1Uis database. 

H there is one parameter not sw-ting with a ' - •, it is lake to be a list of manual sections to 
in. For example 

aitm111123 

to only happen to manual sections l, 2. and J. 

-fi prevents creations of /usr/Ub/whati1. 

-p what would be done instead doins it 

-w c:1uses only the /usr/Ua./wh1Us database to be created. No manual reformatting is 

raw (nroff input) manual sections 
preformaued manual pages 
commands to make whatis database 

Sf:E ALSO 
man(l) 

Acts oddly on ni1hts with full moons. 
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SAME 
chown, charp - chanae owner or aroup 

SY SOPS IS 
/etc/chown owner file .. . 

/etc/chirp group file .. . 

DESCRIPTION 

CHOWN181 

Chot\·n chanaes the owner of the files to ow~r. The owner may be either a decimal UID or a 
loain name round in the password file. 

FILES 

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

Only the super-user can chanae owner or aroup, in order to simplify as yet unimplemented 
accountina procedures. · 

/etc/passwd 
/etc/aroup 

SEE ALSO 
chown(2). passwd(S). aroup(S) 
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SEE ALSO 

BUGS 
If 

4th Berkeley Distribution 

work by 

i-rmm!:H?rs on the 
in an 1cht'ck (l} the mii•si•s;1!l!r.n. 

file l;;\111:1'1"1/TI 

CLRJ 81 

becomes 

this n;utirie is to remove ; which for some reason appears in no 
does appear in a be taken 
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NAME 
confi; - Build system configuration ftles 

SYNOPSIS 
/etc/coofts, 

DESCRIPTION 
Coflfifl builds a set of sysu:m configuration files from a short file which describes the son of sys
tem that is beina configured. h also takes as input a file which tells config what files arc needed 
to aenerate 1 system. 

Confi1 should be run from the conf subdirectory of the system source <usually /sys/conf or 
/usr/srr:isys/cr.mJ). assumes that there is a directory .. koflfil..fiie created and i1 
places all its output files in there. output of consists of a number files: ioconf.c which 
coru.ains a description of what i/o df:vices are attached to the system, gbglue.s which is a set of 
interrupt service routines 1m~ched to t.he UNIBUS, m:11kefUe for building the system 
and a set header file!!! con!.iiin the number various devices that will be compiled into 
the sysiem. 

After ronfig, it is necessary to run .. make depend" in the directory where the new 
makt:file wu cre~ted. Con/11 reminds you of this when it completes. 

If you 1et any other error messaaes from rotg/if, you should fix the problems in your 
configuration qain. If you uy to compile a system that had configuration errors. 
you will meet with 

CONFIG nu: FOi.MA T 
Jn the following descriptions, 1 number can be a decimal irueaer, a whole octal number or a 
whole hexadecimal number. and octal are specified to cc:mfi1 in the same way they are 
specified to the C a number starting with "Ox" is a hex number and a number starting 
with just 1 "Ofi is M octal number. When specifyina the timezone. you may also use floating 
point m.1mbers. 
Comments are specified in a conft1 file with the ctumac:H:r "#". Ail characters from 1 ·#"' lo the 
end of a line are ignored. 

Lines beginnin1 with tabs are considered continuations of the previous line. 

Lines or the config file ·can be one of several types. First there are lines which describe seneral 
things about your system. Here is a Hst of the pouibmties. 

cpu R 

is to n.m on the cpu type specified, More than one cpu type can appear in the 
confis file. types ire V AX1H, VA:X.750. and V AX7ZZ. 

optf@os optlist 
Compile the listed optioru; into the sy:&tt!m. Options in this list are seperated by commas. 
There is 1 li!u options that you may specify in the generic makefile. A line of the form 
"optioru; FUNNY ,HA.HA" yields -DfUNNY -DHAHA to the C compiler. 

lfliili!WU'll!'I"[ l 
the t1m,ez<>ne you 111 in. This i1 measured in the number of hours west of GMT 

you are. S is I is PST. li' you specify fist, the system wm operate under daylight 
savinp time. 

MMe 
system is to be known as name. This is usually 1 cute name like ERNIE (short for 

Ernie Co-Vax) or VAXWELL (for VaxweU Smut). 
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11~mbtitr 
i •'>'R,."<"""•~ll2''-I 

1tu.mber 

# 
# -•U!<'l!'ii 1,;j.1U&lll!iYUUIUU 

# 

uu1eot1s1y active user on this system is num/Nr. 
~veral ~y~tem d1t1 suucu.ues. 

you must 

uipe and disk conuollers and all 
Uiat yen.> put 1 zero on me 

is. 

41 14 



CONFlG ( 8) UNIX Proarammer·s Manual CONFlG I 8 l 

nu:s 

con fig hp vmunix 
con fig rk rkvmunix 

controller mbaO 1t neiua '! 
controller ubaO at nexus ? 
disk hpO 11 mbaO drive 0 
muter htO at mba 1 drive 0 
tape tuO . at htO slave 0 
pseudo·devic:e pty 
pseudo-device bk 
co1uroller hkO at ubaO csr 0177440 vector rldnu 
disk rkO at hkO drive 0 
disk rid 1tn hkO drive 1 
device dhl 1u ubaO csr 0160040 vector dhrint dhxint 
device at ublO csr 0160100 flags OxcO vector duint dzxint 

A ? may be substituted for a number in two places and the system will figure out what to fill in 
for the "!when it boots. You can put question marks on a am_tkv (e.g. at mba?) or on a drive 
n1.unber (e.1,. drive . This allows redundancy as a single system can be built which will reboot 
on different hardware confisurations. 

I sys/ conf I malu~ftle 
I sys/ conf/ files 

Gen~ric makefile 
List of files system is built from 

SEE ALSO 
The SYNOPSIS portion of each device in section 4. 

AUTHOR 

Ill GS 

Michael Toy 

The line numbers reported in error messaaes are usually off by one. 

Should describe the format of the .. files" Ne here~ you can probably figure it out for yourself 
in the meantime. 

No exhaustive testin& of responses to au the weird input semantic errors possible has been 
done. 
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DUCIUP'flON 
Thil *1!100 ~lliPUUi~illi 
dumP1. 

CRASH< I) 

dump Oft a ml£ll storqe peripheral, Md Uwm invokes an automatic 
llUJl!>feboot ii disabled OD the front peel Of '!.he 

Unien some W'H~xpected inconsistency is 
D~ilO!!!l'!!t!I& due to WPU'e Of SOftw~ failure the S)'Stem wm 

rnunber intfilm&l comi1tency c~1:ets~ if one of these fl.iii. it will 
~P indicating which om failed. 

!rnltem f'mlura is hm.S'\QJ'e failure. wmc:h can reflect itself 
mtUlilel which you IR likely to enc:ounter. with 10me hints u to 

~biUty that hudwue or wftwue error produced the 

to the pqin1 device or u error in 
You mould iih your disk if it ii broken 

be 1 but 1.uu.U n fix up the data stnJCture involved, run· 
cawes i ct'Uh. If happens. 1ou should l'Mke the timeout table 

1 or 
11U1taw•N": or caU Bek! service. If the 

ii .I bu1 m tbt: !i)'i!IU:m. a.lt.ho1.1gb lhae am ~ 
pr~r. R.Wll pr~r mi~e1tics. 
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I lllJIMID&atiOD f IUlt 
9 protection fault 
10 nee uap 
11 compatibility mode fault 
12 ,...rautt 
13 pqe table fault 

Tbe favorite trap type in SJstem crubes ii trap type 9. indicatina a wild ref'erencc. The code is 
tbe referenced addrea. IDd tbe pc at tbe dme or tbe fault is printed. These problems tend to 
bl.., to IJ'ICk down iC they are kernel bup since die processor aops cold. but random flaki· 
nns 11ems to caU11 this sometimes. .... we have trapped with code 80000800 lhree times in 
lix months u an iftlU'UCdoa retch went across this pqe boundary in the kernel but have been 
unable to ftnd any reuon for this to have happened. 

init died 
The l)'Stem initialization process bas exited. This is bid news. u no new users will 
then bl able to lot in. Reboof.ina is tbe oaly Ix. so tbe 11saem just does it rilht away. 

Tbat completes tbe lilt of panic lJPU you are likely to 1ee. 

When tbe system crubes it write (or at leat attemptl to write) a imlae of tbe current memory 
into the t.ct end of tbe primary swap area. After tbe S)'Slem is rebooted. the proaram 
•lllC'CW(I> runs and praerves a copy or tbis core imaae and tbe current 11Stem in a specified 
directory ror later pel'\llll. See •llf('OIW(I) ror details. 

To analyze a dump you should bqin by runnina ,. -Utt to print tbe procea &able at the time 
of tbe crub. U• .-<l) to examine~- Tbe location .,..,:wt-IOOOOOOOil the bottom 
or • ltlCk onto wbicb were pushed lbe sw:k pointer ... PCal (con1Aininl tbe pbysicaJ address 
or a 11_tw0), MAPEN. IPL. and resisters rll- .. (in that order). r13(fp) ii tbe system frame 
pointer IDd tbe 118Ck ii used in standard calls format. U• ~1) to eet a reverse callina 
order. In most cues this procedure will live an ida or •hat is wrona. A more complete dis
cuaion or system debuaina is impossible here. See. however. •~I) for some more 
hints. 

Sii ALSO 
. analyi.e(I). reboot(I) 

IUGS 
YAX J lnlO s,,_,,, Alt1i1t111t11n« Guld6 fot more information about llllCbine cbecks. 

There sbould bl a bitter proaram than •1t11&-<I> available wbicb prints out more of the system 
state symbolically after a crub to·leaen the tedious tasks involved in c:rasb analysis. 
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SAME 
cron - clock daemon 

SY~OPSIS 

/elc/cron 

DESCRIPTIOS 

FILES 

Cron executes commands al specified dates and times accordina to the instructions in the file 
/usr/lib/crontab. Since cron never exits. it should only be executed once. This is bes1 done by 
runnina cron from the initialization process throuah the file /etc/re: see ini1(8>. 

Crontab consists of lines of six fields each. The fields are separated by spaces or labs. The firs1 
five are inteaer patterns to specify the minute (0-59), hour (0-23), day of 1he mon1h ().JJI. 
month of the year 0-12), and day of the week (1.7 with I •Monday). Each of lhese patterns 
may contain a number in the ranae above; two numbers separated by a minus meaning a range 
inclusive: a list of numbers separaled by commas meanin1 any of lhe numbers: or an as1erisk 
meanin1 all lqal values. The sixth field is a strin1 that is executed by the Shell at lhe specified 
times. A percent character in this field is translated to a new-line character. Only the first line 
(up to a% or end of line) of the command field is executed by the Shell. The other lines are 
made available to the command as standard input. 

Crontab is examined by cron every minute. 

/usr/lib/crontab 
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NAME 
dcheck - file system directory consistency check 

SY!'>dOPSIS 
/etc/dcheck [ -i numbers ] [ filesystem J 

DESCRIPTION 

FILES 

N.I.: Dcheck is obsoleted for normal consistency checking by fsck(8). 

Dcheck reads the directories in a ftle. system and compares the link-count in each i-node with 
the number of directory entries by which il is ref ere need. If the file system is no1 specified. a 
set of default file systems is checked. 

The -i flq is followed by a list of i-numbers; when one of those i-numbers tums up in a 
directory, the number, the i-number of the directory. and the name of the entry are reported. 

The proaram is f1Stest if the raw version of the special file is used. since the i-list is read in 
larse chunks. 

Def aull fUe systems vary with installation. 

SEE ALSO 
fsck(8), icheck{IU. fiisys(S). c!rHU. nchec:k(8) 

OIAGSOST1CS 

ll:GS 

When a ftle turns up for which the link..count and the number of directory entries disagree. the 
relevant facts are reported. Allocated files which have 0 link-count and no entries are also 
listed. The only dans,erous situation occurs when there are more entries than links; if entries 
are removed. so the link·oouru drops to 0. the remaining entries point to thin air. They should 
be removed. When there are more links than entries. or there is an allocated ftle with neither 
links nor entries. some disk space may be lost but the situation will not degenerate. 

Since dcheck is inherently two·pass in nature. extraneous diagnostics may be produced if applied 
to active file systems. 

Dchtck is obsoleted by fsck and remains for historical reasons. 
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!"li!AME 
delivermail - deliver mail to arbitrary people 

SY~OPSIS 

/etc/deliwermail ( -(fr] addrtss) [ -a 1 ( -u) ( -n ] ( -m ] ( -s ] ( -i J ( -h .\"I 
address ... 

DESCRIPTIOS 
Dtli~rmail delivers a letter to one or more people, routing the letter over whatever networks 
are necessary. Dtli~rmail will do inter-net forwardina as necessary to deliver the mail to the 
correct place. 

Dtli~rmail is not intended as a user interface routine~ it is expected that other programs will 
provide user-friendly front ends. and dtlivtrnrail will be used only to deliver pre-formatted mes-
sages. · 

Orli'ltrnrail reads its standard input up to a control-0 or a line with a single dot and sends a 
copy of the letter found there to all of the addresses listed. If the -i flag is given, single dots 
are ianored. It determines the network to use based on the syntax of the addresses. Addresses 
containina the character 'Cl' or the word "at" are sent to the AftPANET; addresses containing 
'!' are sent to the UUCP net, and addresses containina ':' or • .' are sent to the Berkeley net
work. Other addresses are assumed to be local. 

Local addresses are looked up in a ftle constructed by nt111·a/iaws( l) from the data file 
/usr/liblaliaS#s and aliased appropriately. Aliasing can be prevented by preceding the address 
with a backslash or usina the -n flag. Normally the sender is not included in any alias expan
sions, e.a .• if 'john' sends to 'sroup', and 'aroup' includes 'john' in the expansion. then the 
letter will not be delivered to 'john'. The -m flaa disables this suppression. 

Dtlivtrmail computes the person sendina the mail by lookina at your loain name. The '"from .. 
person can be explicitly specified by using the -r flaa~ or. if the -a flag is aiven. deli\"ermail 
looks in the body of the message for a "from: .. or "Sender:" field in ARPAl'iET format. The 
-f and -a flags can be used only by the special users root and nti111·ork, or if the person you are 
trying lo become is the same as the person you are. The -r naa is entirely equivalent lO the 
-r nag; it is provided for ease or interface only. 

The -ex Oq controls the disposition of error output. as follows: 

e Print errors on the standard output, and echo a copy of the message when done: It is 
assumed that a network server will return the messqe back to the user. 

m Mail errors back to the user. 

p Print errors on the standard output. 

q Throw errors away; only exit status is returned. 

w Write errors back to the user's terminal. but only if the user is still loged in and write per-
mission is enabled; otherwise errors are mailed back. 

If the error is not mailed back. and if the mail oriainated on the machine where the error 
occurred, the letter is appended to the file dead.w11tr in the sender's home directory. 

If the first character of the user name is a vertical bar, the rest or the user name is used as the 
name of a proaram to pipe the mail to. It may be necessary to quote the name or the user to 
keep tkli~rmail from suppressina the blanks from between arauments. 

The message is normally edited to eliminate .. from" lines that miaht confuse other mailers. In 
particular ... From" lines in the header are deleted. and .. From" lines in the body are 
ptepended by '> •. The -s Oag saves .. From" lines in the header. 
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FU.ES 

The -h !lag gives a "hop-count", i.e., a measure of how many times this message h;.is been 
processed by del11·ermail (presumably on different machines). Each time drln·ermot! processl!s a 
message, it increases the hop-count by one; if it exceeds 30 Jehrermail assumes that an alias 
loop has occurred and ii aborts the message. The hop-count defaults to zero. 

Delmmm:11l returns an exi! status describing what it did. The codes are defined in <sysexits.h > 
E.X_OK 
EX_NOUSER 
EX_UNAVAILABlE 
EX_SYNTAX 
EX_SOFTW ARE 
EX_OSERR 
EX_NOHOST 

/usr/lib/aliases 
/usr /ii b/aliases.dir 
/usr /lib/aliases. pag 
/bin/mail 
/usr/net/bin/v6mail 
/usr/net/bin/sendmail 
/usr/lib/mailers/arpa 
/tmp/mail• 
/tmp/xscript• 

Successful completion on all addresses. 
User name not recognized. 
Catchall meaning necessary resources were not available. 
Syntax error in address. 
Internal software error. including bad arguments. 
Temporary operating system error. such as "cannot fork'". 
Host name not recognized. 

raw data for alias names 
data base of alias names 

to deliver uucp mail 
to deliver local mail 
to deliver Berknet mail 
to deliver ARPANET mail 
temp file 
saved transcript 

SEE ALSO 

ERGS 

biffll). binmaiH l). mail (l). newaliases (I), aliases ( 5 l 

Del11·ermotl sends one copy of the letter to each user; it should send one copy of the leuer 10 

each host and distribute to multiple users there whenever possible. 

Delil'ermoif assumes the addresses can be represented as one word. This is incorrect according 
to the ARPANET mail protocol RFC 733 (NlC 41952). but is consistent with the real world. 
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NAME 
dmesa - collect system diagnostic messages to form error log 

SYSOPSIS 
/t-tc/lllmn1 ( - J 

DESCRIPTION 

FILES 

IUGS 

Dmesg looks in a system buff er for recently printed diagnostic messages and prints them on the 
standard output The messases are those printed by the system when device (hardware) errors 
<>a."Ur and (occasionally) when system tables overflow non-fatally. If the - flag is given, then 
dmesg computes (incrementally) the new messaaes since the last time it was run and places 
these on the standard output This is typically used with cron(8) to produce the error log 
lusrladmlmessages by running the command 

/etc/dmes1 - > > /usr/adm/mcssqes 

every 10 minutes. 

/usr / 1dm/meua1es 
/usr/adm/msgbuf 

error log {conventional location) 
scratch file for memory of - option 

The system error message buff er is of small finite size. As dmng is run only every few 
minutes, not all error messa1es are 1uaranteed to be loged. This cm be construed as 1 bless
in1 rather than a curse. 

Error dia1nostics 3enerated immediately before a system crash will never get loged. 
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nu:s 

removed, and a new tape has been mounted. 

Dump tells the operator what is 1oin1 on at periodic intervals, including usually low estimates of 
the number of blocks to write. the number of tapes it will take, the time to completion. and the 
time to the tape chanae. The output is verbose, so that others know that the terminal control· 
iina dMmp is busy, and will be for some time. 

Now a shon suaestion on how to perform dumps. Start with a full level 0 dump 

dump Oun 

Next, dumps of active ftJe systems are taken on a daily basis, usina a modified Tower of Hanoi 
aJaorithm. with this sequence of dump levels: 

3254769899 ... 
For the daily dumps, a set of 10 tapes per dumped file system is used on a cyclical basis. Each 
week, a level 1 dump is taken, and the daily Hanoi sequence repeats with 3. For weekly 
dumps, a set of S tapes per dumped ftJe system is used. also on a cyclical basis. Each month. a 
level 0 dump is taken on a set of fresh tapes that is saved forever. 

/dev/rrpla 
/dev/rmt8 
/etc/ddate 
I etc/ dumpdates 
/etc/fstab 
/etc/aroup 

default ftlesystem to dump from 
default tape unit to dump to · 
old format dump date record (obsolete after -J option) 
new format dump date record 
Dump table: ftJe systems and frequency 

to find aroup •"'"" 
SEE ALSO 

restor(l), dump(S), dumpdir(l), fstab(S) 

DIAGNOSTICS 

IVGS 
Many, and verbose. 

Sizes are based on 1600 BPI blocked tape~ the raw maatape device has to be used to approach 
these densities. Fewer than 32 read errors on the ftlesystem are i&nored. Each reel requires a 
new process, so parent processes for reels already written just han1 around until the entire tape 
is written. 

It would be nice if dump knew about the dump sequence. kept track of the tapes scribbled on, 
told the operator which tape to mount when, and provided more usistance for the operator 
runnin1 nwr. 
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SAME 
dumpdir - print the names of files on a dump tape 

SYNOPSIS 
/etc/dumpdir ( f filename ) 

DESCRIPTION 

DUMPDIR 1 8 l 

Dumpdir is used to read magtapes dumped with the dump command and list the names and 
inode numbers of au the files and directories on the tape. 

FILES 

The f option causes filename as the name of the tape instead of the default. 

default tape unit varies with installation 
rst• 

SEE ALSO 
dump(l). restorO) 

DIAGNOSTICS 

BVGS 

If the dump extends over more than one tape, it may ask you to change ta.pes. Reply with a 
new-line when the next tape has been mounted. 

There is redundant information on the tape that could be used in case of tape reading problems. 
Unfortunatel)'. dumpdir doesn't use it 
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formiat - how to format disks 

DESCRIPTION 
Warrun1: These instructions are for people with 111180 CPU's. We don't know how to do this 
for U/'150 cpus (yet It lhSd, you'll have to fi&ure it out yourself; if you do call us and tell us 
bow. 

The form1min1 procedures are dil'ferent for each type of disk. Listed here are the formatting · 
procedures RK07's. R.POX, RMOX and Emulex Unibus Disks. 

You should shut down UNIX and halt the machine to do any disk formatting. Make certain 
you put in the pack you warn formatted. h is also a good idea to spin down or write protect the 
disks you don't w1uu to format, just in case. 

Formauh11 a R.K07. Load the floppy labied, "RX 11 VAX OSK LD DEV # r in the floppy disk 
drive, and type the following commands: 

>>>BOOT 
DIAGNOSTIC SUPERVISOR. ZZ-E.SSAA-XS.~119 23-JAN-1930 12:44:40.03 
DS >A TI ACH DW730 SBI DWO 3 S 
DS>ATIACH R.K07 DWO DMA.0 
DS>SELECT DMAO 
DS >LOAD EVRAC 
OS>STARTISEC:PACK.INIT 

Fonn1Uha1 n RPGX. Follow the above procedures except that the A IT ACH and SEl ECT lines 
react 
DS>AITACH RH780 SBI RHO 8 S 

A IT A.CH RPOX RHO DBAO (RPOX is, e.1. R.P06) 
DS >SELECT DBAO 

This is for drive 0 on mb&O; use 9 instead of 8 for mbll. cm:. 

formattha1 a RMOX. Follow the above procec.h.ues except that the A TT A.CH and SELECT 
lines shou Id read. 

A IT ACH RH780 SBI RHO 8 5 
DS>ATIACH RMOX RHO DR.AO 
DS>SELECT DRAO 

Form1Uh11 H Imuln Unibus Disk. Type these commands on the console: 
>>>SET REL:2013FDCO 
>>>SET DEF WORD 
>>>SET DEF OCT 
> >>SET DEF PHYS 
>>>U 
>>>I 
>>>DIP 10 0 
>>>DIP02l 
>>>DIP 36 177777 
>>>D/PO 11 
(fiaure out when it is done) 
>>>SET REL:O 
>>>SET DEF LONG 
>>>SET DEF HEX 

Once I disk is formatted, you'll still have to build ftle systems OD it with mkfs(8) before you 
can we it. whh UNIX. 
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Don't forget to put your UNIX console floppy back in the floppy disk drive. 

SEE ALSO 
badl44(8), badsectOI), mkfs(8) 
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NAM! 
f sck - file system consistency check and interactive repair 

SYNOPSIS 
/etc/fHk -p ( ftlesystem .. , J 
/ete/fldt ( -1 l [ -a 1 [ -IX) [ -SX l [ -c filename} [ filesystem J ... 

DUCIUPTION 
The first form of ftck preens 1 standard set of filesystems or the specified file systems. It is 
normally used in the script /etc/n: durina automatic reboot In this cue fxk reads the table 
/etc/fstala to determine which ftle systems to check. It uses the information there to inspect 
11oups of disks in parallel takins maximum advanta1e of i/o overlap to check the tile systems as 
quickly u possible. Normally, the root ftle system wm be checked on pus l, other "roof· 
("a" partition) file systems on pus l. other smaU file systems on 5epariue passes (e.1. the "d" 
ftle systems on pus 3 and the .. e .. ftle systems on pm 4), and finally the lar1e user tile systems 
on the !ut pan, ~·I· pus S. A pus number of 0 in fstab causes 11 disk to not be checked; simi· 
larly partitions which are not shown u to be mounted ··rw·• or .. ro .. ire not checked. 

~ system takes care that onJy a ratricted class or innocuous inconsistencies can happen 
unless hlm:tware or software flilures intervene. These ue limited to the following: 

Un ref ere need in odes 

Link counts in inodes too larse 

Missing blocks in the free list 

Blocks in the free list also in files 

Counts in the super-block wrong 

These are the only incomiimmcies which ftck with the - ' option wm correct; if it enco1.11ucrs 
other inconsistencies. it Hits with an abnorm.11 return status and M 1utomatic reboot will then 
fail. For each corrected inc:onisistency one or more lines will be printed identifying the file sys
tem on which the correction wm take place, and the MtlJte of the correction. Arter success· 
fully c:orrcc:tin1 a ftle sy1aem. Irk will print the number or files on that file system and the 
number of used and free blocks. 

Without the - p option. f#k audits and interactively repairs inconsistent conditions for file sys
tem$. if the ftie sysuiim is inc:omistern the operator is prompted for concurrence before each 
correction is attempted. It should be noted that a number of the corrective actions which are 
not ftxable under the - p option wm rault in some loss of data. The amount and severity of 
data lost may be determined from the diqnostic 01.Atput. The def 1ult Ktion for each con· 
sistency correction is to wait for the operator to respond yes or ao. If ahe operator docs not 
have write permission jxk will def &Ult to I - B KUOft. 

Fsck hu more comistency checks than its predecessors ch«k, tkh«k, fel'fltck, and ich«k c:om· 
bined. 

The f 0Uowin1 flap are interpreted by /Jck. 
- '1 Assume a yes rcspome to an questions uked by ft,ck: this should be used with 1reat cau

tion u this is 1 free license to continue after essentially unlimited trouble has been 
encountered. 

-111 Anume 1 no response to 111 questions uked by /S!Ck; do not open the ftle system for 
wnuns. 

-1X l1nore the actual free list and (unconditionally) reconstruct a new one by rewritin1 the 
super-block of the ft.le system. The ftle system should be unmounted while this is done; 
if this is not possible, care should be taken that the system is quiescent and that it is 
rebooled immediately afterwards. This precaution is necessary so that the old, bad. in· 
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nLES 

core copy of the superblock will not continue to be used, or written on the file system. 

The -1X option allows r or creatin& an optimal free-list oraanization. The following 
forms of X are supported for the f ollowina devices: 

-sl (RP03) 
-s4 (RP04, RPOS. RP06) 
-sBlocks·per-cylinder :Blocks-to-skip (for anythina else) 

If X is not aiven. the values used when the filesystem wu created are used. If these 
vilues were not specified, then the value 400:9 is used. 

-SX Conditionally reconstruct the free list. This option is like - sX above except that the free 
list is rebuilt only if there were no discrepancies discovered in the file system. Usina - S 
will force a no response to all questions uked by ftck. This option is useful for forcina 
free list reoraanization on uncontaminated file systems. 

- t If ftck cannot obtain enouah memory to keep its tables, it uses a scratch file. If the - t 
option is specified, the ftle named in the next araument is used as the scratch file. if 
needed. Without the - t Oas. ftck will prompt the operator for the name of the scratch 
ftJe. The file chosen should not be on the filesystem beina checked, and if it is not a spe· 
cial file or did not already exist. it is removed when ftck completes. 

If no filesystems are aiven to ftck then a default list of file systems is read from the file 
/etc/fstab. 

Inconsistencies checked are u follows: 

1. Blocks claimed by more than one inode or the free list. 
2. Blocks claimed by an inode or the free list outside the ranae of the f\le system. 
3. Incorrect link counts. 
4. Size checks: 

Directory size not 16-byte ali1ned. 
S. Bad inode format. 
6. Blocks not accounted for anywhere. 
7. Directory checks: 

File pointin& to unallocated inode. 
lnode number out of ranae. 

8. Super Block checks: 
More than 65536 inodes. 
More blocks for inodes than there are in the ftle system. 

9. Bad free block list format: 
10. Total free block and/or free inode count incorrect. 

Orphaned files and directories (allocated but unreferenced) are, with the operator's con
currence. reconnected by placina them in the lost+found directory. The name assi1ned is the 
inode number. The only restriction is that the directory lost+ found must preexist in the root of 
the filesystem bein& checked and must have empty slots in which entries can be made. This is 
accomplished by makina lost+ found. copyina a number of files to the directory. and then 
removina them (before ftck is executed). 

Checkin& the raw device is almost always futer. 

/etc/fstab contains default list or ftle systems to check. 

DIAGNOSTICS 
The diaanostics produced by ftck are intended to be self-explanatory. 
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Sil .ALSO 

llJGS 

fsub(S). fsC5). cruh(I). reboot(I) 

lnode numbers for • and •• in each directory should be checked for validity. 

-1 aad - • options from cltttk should be available in fide. 
There should be some way to s&art a fsck -• at plis n. 

4lh •rk•lef Diluibulion 

FSCK < 8) 
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~AME 

aetty - set terminal mode 

SY~OPSIS 

/~tc/a~uy ( char J 

DESCRIPTIOS 
Grtry is invoked by ini1(8) immediately after a terminal is opened. following the making of a 
connection. While readin1 the name grtry attempts to adapt the system to the speed and type of 
terminal being used. 

/nit calls getl)• with an araument specified by the ttys file entry for the terminal line. Arguments 
other than ·o· can be used to make ,rtry treat the line specially. Normally, it sets the speed of 
the interface to 300 baud. specifies that raw mode is to be used (break on every character). that 
echo is to be suppressed. and either parity allowed. It types a banner identifying the system 
<from /usr/include/ident.h and the 'login:' message. Then the user's name is read. a character 
at a time. If a null character is received. it is assumed to be the result of the user pushing the 
'break' ('interrupt') key. The speed is then chanaed to 1200 baud and the 'login:' is typed 
apin; a second 'break' changes the speed to 150 baud and the 'login:' is typed again. Succes
sive 'break' characters cycle through the speeds 300. 1200. and ISO baud. 

The user's name is terminated by a new-line or carriage-return character. The latter results in 
the system being set to treat carriage returns appropriately <see stty(2)). 

The user's name is scanned to see if it contains any lower-case alphabetic characters; if not. and 
if the name is nonempty, the system is told to map any future upper-case characters into the 
correspondina lower-case characters. 

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

SEE ALSO 
init(8). login()>. stty(2). ttys(S) 

Bt:GS 
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NAME 
halt - stop tbe processor 

SYNOPSIS 
/etc/ult l -aJ I -•1 I -11 

DISC&IPTION 
Halt writes out sandbaged information to the disks and then stops the processor. The machine 
does not reboot, even if the auto-reboot switch is set on the console. 

The -a option prevents the sync before stoppina. The -q option causes 1 quick ball, no 
araceful shutdown is attempted. The - 1 option is needed if you are uyina to halt the system 
from a clialup. 

SEE ALSO 

IVGS 
reboot(I), shutdown(I) 

It is very dilftcult to halt a VAX, u the machine wants to then reboot itself. A rather ti&ht 
loop sulk:es. 
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SAME 
icheck - file system storage consistency check 

SYNOPSIS 
/etc/lcheck l -s ) [ -b numbers 1 [ filesystem ) 

DESCRIPTION 

FILES 

N.B.: lchttk is obsoleted for normal consistency checkin1 by /sck(8). 

lchttk examines a ftle system. builds a bit map of used blocks. and compares this bit map 
apinst the free list maintained on the file system. If the file system is not specified. a set of 
default ftle systems is checked. The normal output of 1ehttk includes a report of 

The total number of files and the numbers of regular. directory, block special and char
acter special files. 

The total number of blocks in use and the numbers of single·. double·. and triple
indirect blocks and directory blocks. 

The number of free blocks. 

The number or blocks miain~ i.e. not in an)' file nor in the free list. 

The -s option causes ichttk to i1nore the actual free list and reconstruct a new one by rewrit
ina the super-block of the file system. The file system should be dismounted while this is 
done~ if this is not possible (for example if the root file system his to be salvaged) care should 
be taken that the system is quiescent and that it is rebooted immediately afterwards so that the 
old. bad in-core copy of the super-block will not continue to be used. Notice also that the 
words in the super-block which indicate the size of the free list and of the i·list are believed. If 
the super-block has been curdled these words will have to be patched. The ~ option causes 
the normal output reports to be suppressed. 

Followina the -b option is a list of block numbers~ whenever any of the named blocks turns 
up in a file. a diaanostic is produced. 

Jchttk is faster if the raw version of the special file is used. since it reads the i-list many blocks 
at a time. 

Default file systems vary with inslallation. 

SEE ALSO 
fsck<S>. dcheck(8). ncheck(8). ftlsys(S). clri(I) 

DIAGSOSTICS 

BtJGS 

For duplicate blocks and bad blocks (which lie outside the file system) ichttk announces the 
difficulty. the i-number, and the kind of block involved. If a read error is encountered. the 
block number of the bad block is printed and ichttk considers it to contain 0. 'Bad freeblock' 
means that a block number ·outside the available space was encountered in the free list. • n dups 
in free· means that n blocks were found in the free list which duplicate blocks either in some 
file or in the earlier part of the free list. 

Since ichttk is inherently two-pus in. nature. extraneous diaanostics may be produced if applied 
to active file systems. 

It believes even preposterous super-blocks and consequently can get core imaaes. 
The system should be ftxed so that the reboot after ftxin1 the root file system is not necessary. 
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init - process control iniriaiiution 

SYNOPSIS 
/etc/lwt 

DUCIUPTION 

lNIT < 8 l 

l11i1 is invoked inside UNIX u the lut step in the boot procedure. It normally then runs the 
automatic reboot sequence u described in nrboortl). and if this succeeds, be;ins mu!ti·user 
operation. Ir the reboot falls. it commences sinale u1er operation by 1ivin1 the super-user a 
shell on the console. It is possible to pus parameters rrom the boot proaram to init so that sin· 
lie user operation is commenced immediately. When such sinsle user operation is terminated 
by killing the single-user shell (i.e. by bitting "D). init nms kldrc witho1.u the reboot parameter. 
This command file performs housekeepin1 operations such u removing temporary files, mount
in.1 file systems. and Startin& daemons. 

in multi·user operation. init's role is to create 1 process for each terminal port on which a user 
may lot in. To begin such operations. it reads the ftle kK:/ttys and forks several times to create 
a process for each terminal specified in the fHe. Each of these processes opens the appropriate 
terminal for readin1 and writin1. These channels thus receive file descriptors 0, I and 2. the 
standard input and output 1nd the diqnostic output. Openin1 the terminal wm usually involve 
a delay, since the open is not completed until someone is dialed up ind carrier established on 
the channel. If a terminal uisu but an error occurs when trying ao open the terminal inif com· 
plains by writina a meuqe to the system console; the mess.ase is repeated every io·minutes for 
each such terminal until the terminal is shut off in /etc/ttys and init notified (by a hangup, as 
described below), or the terminal becomes accessible Cini! checks apin every minute). After 
an open succeeds, N1cJtttty is ca.Heel with araumeru u specified by the second character of the 
lf'YS ftle line. &my reads the user's name and invokes lo6it1 to las in the user and execute the 
Shell. 

Ultimately the Shell will terminate because of an end-of-file either typed explicitly or aenerated 
u a result of han1in1 up. The main path of init, which has been waitin1 for such an event, 
wakes up and removes the appropriate entry from the rue utmp. which records current users. 
and makes an entry in /wrladmlwtm,p, which maintains 1 history of lo;ins and loa<>uts. The 
wimp entry is rnade only if a user loged in successfully on the line. Then the appropriate u:r· 
minal is reopened and ltltY is reinvoked. 

/nit catches the Mlf6MP si;nal (si1nal SIOHUP) and interprets it to mean that the file ktclnys 
should be read apin. The Shell proceu on each line which used to be active in rrys but is no 
tonier there is terminated~ a new procea is created for each added line~ lines unchan;ed in the 
ftle are undisu.1rbed. Thus 't is possible to drop or add phone lines without rebootins the sys· 
tem by ch1nain1 the tl)'s ftle and sendin1 1 halflllP si1nal to the il'lil proceu: use 'kill - HUP l.' 

/nit will terminate multi-user operations and resume single-user mode if sent 1 terminate 
(TERM) lianal. i.e ... km -TERM 1 ••. lf there are processes oulltandina which are deadlocked 
(due 10 hardware or software failure). illit will not wait for them 1H to die (which might take 
forever}. but will time out after 30 seconds and print 1 warnin& mnsa1e. 

lnitwiH cease creatina new iet&'s and allow the system to slowly die away, if it is sent a termi· 
nai stop (TSTP) sipai. i .. e. ··kiu -TSTP 1 ••. A later hanaup wm resume run multi~user opera· 
tiom. or a terminate wm initiate a single user shell. This book ii used bf lriool(I) and Jtta/r(8). 

!nit's role is so critical that ir it dies. the system wm reboot itself au.nomatiaHy. If. at bootstrap 
time. the init process cannot be located, the system will loop in user mode 11 location Ox ll. 

DIAGNOSTICS 
lrdr: I&: cannoa open. A terminal which is turned on in the re ft.le cannot be opened, likely 
because the requisite lines are either not conftsured into the system or the usociated device 
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ru.1s 

was not attached durina boot-time system conftauration. 

WARNING: Sometbina is buq (wont dle); ps ad ad•lsff. A process is hung and could not 
be killed when the system wu shunina down. This is usually caused by a process which is 
stuck in a device driver due to a persistent device error condition. 

/dev/conso&e. /dev/tty?, /etc/utmp, /usr/adm/wtmp, /etc/ttys, /etc/re 

SEE ALSO 
1ot.in0), kilHl), shCU, ttys(S), cruh(I), aeuy(8), rd8>, reboot(8>, haltHO. shutdown(8) 
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makekey - generate encryption key 

SY'*OPSIS 
/usr/lib/makekey 

DESCRIPTION 

MAKEKEY ( 8 1 

Mokek'Y improves the usefulness of encryption schemes depending on a key by increasing the 
amount of time required to search the key space. It reads 10 bytes from its standard input. and 
writes 13 bytes on its standard output. The output depends on the input in a way intended lo 
be difficult to compute (i.e. to require a substantial fraction of a second). 

The first eight input bytes (the input key) can be arbitrary ASCII characters. The last two (the 
salt) are best chosen from the set of digits, upper- and lower-case letters. and '.' and '/'. The 
salt characters are repeated as the first two characters of the output The remaining 11 output 
characters are chosen from the same set as the saJt and constitute the output key. 

The transformation performed is essentially the f ollowina: the salt is used to select one of 4096 
cryptographic machines all based on the National Bureau of Standards DES algorithm. but 
modified in 4096 different ways. Using the inpul key as key, a constant string is fed into the 
machine and recirculated a number of times. The 64 bits thal come out are distributed into the 
66 useful key bits in the result. 

Makrkey is intended for proarams that perform encryption (e.g. 
input and output will be pipes. 

SEE ALSO 
crypt(}). edO) 

7th Edition 

ttl and cry•pt<J)). Usually its 

8-36 



MKFS (8) UNIX Proarammer·s Manual MKFS < 8 l 

NAME 
mkf s - construct a ftle system 

SYNOPSIS 
/etc/mkf1 special size ( m n J 
/etc/mids special proto 

DESC&IPTION 
M/ifs constructs a ftlc system by writina on the special ftle spttial. In the first form of the com· 
mand a numeric size is liven and mkJj builds a ftle system with a sinale empty directory on it. 
The number of i·nodes is calculated as a function of the ftlesystem size. (No boot proaram is 
initialized in this form of mlifs.J 
N.B.: All ftlesystems should have a /ost+founddir"tory for /.sck(8); this should be created for 
each ftle system by runnin1 mlc/ost+found(8) in the root directory of a newly created file sys· 
tcm. after the file system is first mounted. 

In bootstrappina. the second form or mkft is sometimes used. In this form. the ftle system is 
constructed accordin1 to the directions found in the prototype ftle ""''°· The prototype ftle con· 
tains tokens separated by spaces or new lines. The ftrst token is the name of a ftle to be copied 
onto sector zero as the bootstrap proaram. The second token is a number specifyina the size of 
the created ftle system. Typically it will be the number of blocks on the device. perhaps dimin· 
ished by space for swappina. The next token is the number of i·nodes in the i·list. The next 
set of tokens comprise the specification for the root ftle. File specifications consist of tokens 
&jvina the mode. the user-id. the aroup id. and the initial contents of the file. The syntax of 
the contents field depends on the mode. 

The mode token for a ftle is a 6 character strina. The ftrst character specifies the type of the 
file. <The characters -llcd specify reaular. block special. character special and directory files 
respectively.) The second character of the type is either • or - to specify set-user·id mode or 
not. The third is a or - for the set·aroup·id mode. The rest of the mode is a three di&it octal 
number 1ivin1 the owner. aroup. and other read. write. execute permissions, see chmod< 1). 

Two decimal number tokens come after the mode; they specify the user and aroup 1o·s of the 
owner of the file. 

If the ftle is a rqular ftle, the next token is a pathname whence the contents and size are 
copied. 

If the ftle is a block or character special ftle, two decimal number tokens follow which 1ive the 
major and minor device numbers. 
If the· file is a directory. mkJj makes the entries • and •• and then reads a list of names and 
(recursively) ftle speciftcations for the entries in the directory. The scan is terminated with the 
token S 
A sample prototype speciftcation follows: 

/usr/mdec/uboot 
4872 SS 
d--777 3 1 
usr d- -777 3 l 

s 

4th Berkeley Distribution 

sb - - -7SS 3 1 /bin/sh 
ken d- -1SS 6 1 

s 
bO b- -644 3 1 0 0 
cO c- -644 3 100 
s 
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The 111uments m and n specify th~ interleave factor. M should always be 3 and you should 
use the f ollowin1 table to choose n. 

llM03 
llMOS 
llM80 
lt.P06 
llpP7 
SI/CDC 9766 
RK07 
EMULEX/ AMPEX 300M 
EMULEX/FUJJTSU 160M 

u follows. 
ao 
304 
217 
209 
IOO 
304 
33 
304 
160 

SEE ALSO 

IVGS 
ftlsys(S). dir(S), fsck(I). mklost+found(I) 

There should be some way to specify links. 

There should be sqmc way to spec:ify Md blocks. 

Should make lost+ fo1111d automaPaJly. 
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SAME 
mklost +found - make a lost+ found directory for fsck 

SYNOPSIS 
/etc/mklost +round 

DESCRIPTION 

MKLOST+FOL'!'D < 8 > 

A directory lost+found is created in the current directory and a number of empty files are 
created therein and then removed so that there will be empty slots for ftd:(8). This command 
should be run immediately after first mounting a newly created file system. 

SEE ALSO 
fsck(8). mkfs(8) 

Bl:GS 
Should be done automatically by mlifs. 
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mknod - build special file 

S\'SOPSIS 

UNIX Programmcr·s Manual 

/etc/mknod name ( e ] ( b ) major minor 

DESCRIPTION 

MKM1018 l 

Mknod makes a special file. The first araument is the name of the entry. The second is b if the 
special ftle is block-type (disks. tape) or c if it is character-type <other devices). The last two 
araumcnts are numbers specifyina tbe mqjor device type and the minor device (e.g. unit. drive. 
or line number). 

The assignment of major device numbers is specific lo each system. 
of the system source file conj:c. 

SEE ALSO 
mknod<2> 

4th Berkeley Distribution 

They have to be dug ou1 

8-40 



MOUNT i 8) UNIX Programmer's Manual MOL~T 181 

mount. umount - mount and dismount file system 

S\"~OPSIS 

/etc/mount [special name [ -r] ] 

/etc/mount -a 

/etc/umount special 

/etc/umount -a 

DESCIUPTIO~ 

FILES 

Moum announces to the system that a removable nle system is present on the device speoal. 
The file name must exist already; it must be a directory (unless the roo1 of the mounted file 
system is not a directory). It becomes the name of the newly mounted root. The op1wnal 
argument -r indicates thaL the file system is to be mounted read-only. 

Umoum armo1.inces to the system that the removable file system previously mounted on device 
special is to be removed. 

if the -a option is present for either mount or umount, all of the file systems described in 
leu:lfstob are attempted to be mounted or unmounted. In this case. S/Wcial and 11ame are taken 
from letdfsu:Jb. The S/WCtal file name from letdfs1ab is the block special name. 

These commands maintain a table of mounted devices in lerdmtab. If invoked without an argu
ment. moum prims the table. 

Physically write-protected and magnetic tape file systems must be mounted read-only or errors 
will occur when access times are updated. whether or not any explicit write is attempted. 

/etc/mtab 
/eu:/fstab 

mount table 
file system table 

SEE ALSO 
mount(2). mtab(5). fstab(5) 

BLGS 
Mounting file systems full of garbage will crash the system. 
Mounting a root directory on a non-directory makes some apparently good pathnames invalid. 
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NAME 
ncheck - senerate names from i-numbers 

SY~OPSIS 
/e«c/ncheck [ -i numbers J [ -a ) ( -s ] ( filesystem ] 

DESCIUPTION 
N.B.: For most normal file system maintenance. the function of ncheck is subsumed by .tsck18). 

Ncheck with no argument generates a pathname vs. i-number list of all files on a set of default 
file systems. Names of directory files are followed by '/. '. The -l option reduces the report to 
only those files whose i-numbers follow. The -a option allows printing of the names ·: and 
• .: • which are ordinarily suppressed. suppres~. The -s option reduces the report to special 
files and files with set-user-ID mode: it is intended to discover concealed violations of security 
policy. 

A file system may be specified. 

The report is in no useful order. and probably should be sorted. 

SEE ALSO 
son(l), dcheck(8), fsck(I). icheck(I) 

DIAG~OSTICS 

When the fii~ystem structure is improper. •? ?' denotes the 'parent' of a parentless file and a 
pathname beginning with • .. .' denotes a loop. 
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old - directory of old programs 

SYNOPSIS 
/usr/old/bin 
/usr/old/lnchuJe 
/usr/old/Ub 

/usr/old/cc -1/usr/old/iodude ... 

DESClllPTION 
After the 3rd Berkeley Distribution, the formats for binary and archive files were changed. The 
binaries were modified to allow arbitrary length symbols, which required adding a string table at 
the end of the symbol table, and having symbol table entries point into the names in that table. 
The archive was modified to be a portable format, using strings instead of binary numbers. to 
avoid problems of different sizes of integers on diff crent machines. These changes are incom· 
patible with older formats. 

/usr/old is the root of a hierarchy of binaries. include files, and libraries in the old binary and 
archive formats. They contain a complete set of programs and files necessary for people who 
need to deal with the original UNIX formats. 

In order to create new binaries in the old format, one must include the right header files. For 
example. to create a program called .. foo" which uses the old math library in the old format, 
say 

/usr/old/c:c -1/usr/old/lncludt [flags 1 foo.c -Im 

SEE ALSO 
arcv(8), arO). cdl), a.out(5}, ar<S> 

BUGS 
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pstat - prim system facts 

SYNOPSIS 

lJNIX Programmer's Manual 

/ttc/psUit [ - ai:lptufT ] [ suboptions I ( file J 
DESCIUPTJON 

PSTAT<8> 

interprets the contents of certain system tables. If file is given, the tables are sought . 
otherwise in ldevlkrMm. The required namelist is taken from lvmunix. Options are 

-111 Under - p, describe all process slots rather than just active ones. 

-l Print the inode table with the these headings: 

The core location of this table entry. 
Miscel!~neous state variables encoded thus: 
L Jocked 
U update time (filsys(S)) must be corrected 
A access time must be correc:led 
M rue system is mounted here 
W wamted another process (L Oq is on) 
T contains 1 text file 
C changed time must be corrected 

of open file table entries for this inode. 
11nd minor device number of file system in which this inode resides. 

within the device. 
MODE see chmot/(2). 

of m this inode. 
ID of owner. 

Number bytes in an ordinary file, or major and minor device of special file. 

- x Print the text table with these headings: 

The core iocation of this table entry. 
FLAGS Miscellaneous state variables encoded thus: 

T ptrace(2) in eff'ec:t 
W text not yet written on swap device 
L loading in Pl'OlfHS 
K locked 
w wanted (L &1 is on) 
P resulted from demantH,aae·from-inode exec format (see a«(l)) 

DADDR Disk address in swap, meuured in multiples of 512 bytes. 

CADDR Head of 1 linked list of loaded processes usina this text sqment 

SIZE Size of text seament, measured in multiples of 512 bytes. 

IPTR 

CNT 
CCNT 

-p 

LOC 
s 

Core location of correspondint inode. 

Number of processes using this text sqment. 

Number of processes in core usin& this text se1ment. 

Print process table for active processes with these headinp: 

The core location of this table entry. 
Run state encoded thus: 
0 no process 
1 waiting for some event 
l runnable 

411111 
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4 beina created 
S bein1 terminated 
6 stopped under trace 

f Miscellaneous state variables, or-ed toaether (hexadecimal): 
000001 loaded 
000002 the scheduler process 
000004 locked for 5Wap out 
000008 swapped out 
000010 traced 
000020 used in tracing 
000040 locked in by lock(2). 
000080 in pa1e•wait 
000100 prevented from swappin1 durin1 fotk(2) 
000200 1athering pases for raw i/o 
000400 exitina 
001000 process resulted from a '!/ork(2) which is not yet complete 
002000 another ftaa for "Pk(2) 
004000 process hu no vinual memory, u it is a parent in the context of vfork(2) 
008000 process is demand paaina data pqes from its text inode. 
010000 process hu advised of anomalous behavior with WJdvist(2). 
020000 process hu advised of sequential behavior with WJdvtw(2). 
040000 process is in a sleep which will timeout. 
080000 a parent of this process hu exited and this process is now considered 

detached. 
100000 process used some new si1nal primitives, i.e. .scr.wt<3)~ more system calls 

will restart. 
200000 process is owed a proftlin& tick. 

POIP number of paces currently being pushed out from this process. 
PRI · Schedulin1 priority, see nitt(2). 
SIGN Al Sianals received (sianals 1 ·32 coded in bits 0-31). 
UID Real user ID. 
SLP Amount of time process hu been blocked. 
TIM · Time resident in seconds~ times over 127 coded u 127. 
CPU Weiahted intearaJ of CPU time, for scheduler. 
NI Nice level, see na(2). 
PGRP Process number of root of process aroup (the opener of the controllina terminal). 
PIO The process ID number. 
PPID The process ID of parent process. 
ADDR If in core, the pqe frame number of the first paae of the ·u-area' of the process. If 

swapped out, the position in the swap area measured in multiples or S 12 bytes. 
RSS Resident set size - the number of physical paae frames alloc11ed to this process. 
SRSS RSS at lut swap (0 if never swapped). 
SIZE Vinual size of process imaae (data +stack) in multiples of S12 bytes. 
WCHAN Wait channel number or a waitina process. 
LINK Link pointer in list of runnable processes. 
TEXTP If text is pure, pointer to location of text table entry. 
CLKT Countdown for alarnr(2) measured in seconds. 

-t 

RAW 
CAN 
OUT 
MODE 

Print table for terminals with these beadinp: 
Number or characters in raw input queue. 
Number or characters in canonicalized input queue. 
Number or characters in putput queue. 
See 1()'(4). 
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ADDR device 
Number of delimiters <newlines) in canonicalized input queue. 

A 
x 
H 

column of terminal. 
sce:m11nec>us suue encoded thus: 

open to complete 
open 
has ~pecial foutput) start routine 
carrier is on 

{}Utput 

process is 1wahin1 01.uput 
open for exclusive use 
han1YP on close 

J!l'!'a·.,-;o.~~" 1,roup for which this is controlling terminal. 
blank is old Uy OITYDISC or .. new ny" for NITYDISC or "net"' 

). 

aoout 11 user process; the nut ar11.1ment is its address as given by 
in main memory, or the file used can be a core image 

t~ble with these headinp: 

core lcx:1ti1.1n table entry. 
state v11u·iables encoded thus: 

processes that know this open file. 
locaticm of lhe inooe table entry for this file. 

offset, see httk(2). 

&boui. swap spice uHge: the number of Ok byte} paaes used and free is 
l.'!i well a.is the 1n.1mber used pgges which belona to text imqcs. 

used ~nd free siots in the severaJ system tables and is useful for 
system have become if the system is under heavy load. - m 

the multiplexor tlbles. These tables are rather difficult to explain. The 
!litiould examine the multiplexor code in the system. 

h would tie very useful if the system recorded .. maximum occupancy .. on the tables reported 
by -T; even more useful if these tables were dynamically allocated. 
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NAME 
quot - summarize file syste" owr.ers~ip 

SYNOPSIS 
/etc/quot ( option J ••• ( filesystem J 

DESCRIPTION 

FILES 

QyQi prints the number of blocks in the named filliXl11! 
currently owned by each user. If no 1il11x1i1m is named, a 
default name is assumed. T~e fclloaino options are avail
able: 

•n Cause the ~ipeline ncheck filesystem I ·sort +On I cuot 
-n f ilesystem to produce a list of all files and t~eir 
owners. 

•c Print three columns giving f il1 size ir. blocks, nuwbEr 
of files of that size, and cum~lative total of blocks 
in that size or smaller file. 

•f Print count of number cf files as well as space ow~eo 
by each user. 

Default file system varies aith system. 
/etc/passwd to get user r.ames 

SEE ALSO 

BUGS 

ls(1), du(1) 

Holes in files are counted as if they actually occupied 
space. 
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NAME 
re - command script for auto-reboot and daemons 

SY!li!OPSIS 
/etc/re 

DESCRIPTION 
Re is the command script which controls the automatic reboot 

When an automatic reboot is in progress, re is invoked with the argument outoboot and runs a 
ftck with option -p to .. preen" all the disks of minor inconsistencies resultina from the last 
system shutdown and to check for serious inconsistencies caused by hardware or software 
failure. If this auto-check and repair succeeds, then the second part of re is run. 

The second part of re, which is run after a auto-reboot succeeds and also if re is invoked when a 
sin&le i.aser shell terminates (see in11(8)), starts all the daemons on the S)'Stem, preserves editor 
files and clears the scratch directory /tmp. 

SEE ALSO 

Bt;GS 

init(8), reboot(8) 

After makin1 chanaes to the root file system, the system must be rebooted to keep the incore 
copy of the super-block from corruptin1 the newly computed super-block. This is silly. The 
system should be fixed so that this super-block is updated in core. 

8-47 
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is saarted by placin1 it in memory at location zero and transf errin& to zero. Since the 
system is not rteruerable. it is necesury to read it in from disk or tape each time it is to be 

lebootln1 a ru11min1 sysiem. When a UNIX is running and a reboot is desired, shu1down(8) is 
If there are no users then /etc/reboot can be used. Reboot causes the disks to 

"""'""'"'''~- and then a multi~user reboot (as described below) is initiated. This causes a system 
~o oo boov,ed 1:tnd 1n automatic disk check to be performed. Ir au this succeeds wilhout 
mciae:rn. thi: system is then brought up for many users. 
Oi;nions to reboot are: 

- D avoids the sync. It an be used if a disk or the processor is on fire. Ht is no 
necessary ao reboot after rebuildina the root file system.) 

- q reboots quickly and ungracefully, without shunin& down nmnin1 processes first 

crHb rKOnry. Normally, the system wm reboot itself at power-up or after 
crashes. Provided the 1u.H<Me:start is enabled on the machine front panel, an automatic con-

the systems be performed then and unless this fails the system will 
operations. 

are proceswr type dependent. On an 111780, there are two Ooppy files for 
both of which cause boots from unit 0 of the root file system of 1 con

troller on mbaO or ubaO. One 1ives a sinale user shell, while the other invokes the 
muhi·user iu.itoma.tic reboot. these files are HPS and HPM for the single and multi-user 
boot MASSBUS RP06tRMOl/RMOS disks. UPS and UPM for UNIBUS storage module 
controller ~nd disks such u the 'EMULEX SC-21 and AMPEX 9300 pair. or HKS and HKM for 

di~ks. 

>>>BOOT HPM 

the system from an RP06 and run the automatic consistency check: u 
,-, .. ~""""""'., in (Note that it may be necessary to type control·P to pin the attention of 
the LSI~ ll 1ettin1 the > > > prompU The command 

>:::~>BOOT ANY 

involu::s " version of the boot prcsnim in a way which 1Uows you to specify any system as the 
system to be boo~ed. It re1ds the console a device specification (see below) followed 

1 pathname. 

On an 111750, the reset button wm boot from the device selected by the front panel boot dev
switch. In systems with RK07·s. position B normally selects the RK07 for boot. This will 

boot multi-user. To boot from R.K07 with boot flags you may specify 

:>>>Bl nDMAO 

where, givin& 111 n of 1 causes the boot program to uk for the name of the system to be 
bootstrapped, a;ivin& a n of 2 causes the boot proaram to come up sinafe user, and 1 n of 3 
causes both of these 1ctions to occur. · 
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FILES 

The 1117.SO boot procedure uses the boot roms to load block 0 off of the specified device. The 
/usr/mdec directory contains a number of boomrap programs for the various disks which 
should be placed in a new pack via 

cp /usr/mdec/ xiboot /dev/ n?a 

whenever 11 new bootable pack is to be created. 

On both processors, the boot program finds the corresponding file on the aiven device. loads 
that file into memory location zero, and starts the program at the enlry address specified in the 
program header {after clurina off the high bit of the specified entry address.) Normal line edit· 
ing characters can be used in specifying the pathname. 

If you have an rp06, rmOS or rm03 ·disk and wish to boot off of a tile system which starts at 
cylinder 0 of unit 0, you can type .. hp(O,Ohmunix" to the boot prompt; "up(O.O>vmunix .. 
would specify a UNIBUS ampex 9300 drive, .. rk(O,O)vmunix" would specify a RK-07 disk 
drive. 

A device specification has the followin& form: 
device(unit, minor) 

where M'llict is the type of the device to be searched, unit is 8• the mba or uba number plus the 
unit number of the device, and minor is the minor device index. The following list of sup· 
ported devices may vary from installation to installation: 

hp RP06, RM0.3, RMOS, RPO? or R.M80 on MASSBUS 
up storaae module drive on UNIBUS 
ht TE16,TU45,TU71 on MASSBUS 
hk RK.07 on UNIBUS 
tm TM 11 emulation tape drives on UNIBUS 
s.s TS 11 on UNIBUS 

For tapes, the minor device number 1ives a ftlc otf set. 

In an emeraency, the bootstrap methods described in the paper ''Settin& up the Fourth Berke
ley Software Tape" can be used to boot from a distribution tape. 

lvmunix 
/boot 

system code 
system booUltrap 

SEE ALSO 
crash(8), fsc:k(U, inhCU. rc(I), shutdown(8), halt(8) 
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~AME 

renice - alter priority or runnina process by chanaina nice 

SY~OPSIS 

/etc/renic:e pid ( priority ] 

DESCRIPTION 

FILES 

Reni" can be used by the super-user to alter the priority of a tunning process. By default. the 
nice or the process is made '' 19 .. ~hich means that it will run only when nothing else in the 
system wants to. This can be used lO nail Iona runnina pr0cesses which are interferina with 
interactive work. 

Remce can be given a second argument to Choose a nice other than the default. Negative nices 
can be used to make thinas 10 very fast. 

/vmunix 
/dev/kmem 

SEE ALSO 

BL"GS 

nice( I) 

If you make the nice very neptive. then the process cannot be interrupted. To regain control 
you must put the nice back (e.a. to 0.) 
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~AM£ 

restor - incremental file system restore 

SY~OPSIS 

/etc/restor ke)· I argument ... ) 

DESCRIPTIO~ 

FILES 

Restor is used to read magtapes dumped with the dump command. The key specifies what IS to 
be done. Key is one of the characters rRxt optionally combined with r. 

· f Use the first ariume111 as the name of the tape instead of the default. 

r or R The tape is read and loaded into the file system specified in arg11me111. This should not 
be done lightly (see below). If the key is R restor asks which tape of a multi volume 
set to start on. This allows res tor to be interrupted and then restarted (an 1cht't k - s 
must be done before restart). 

x Each file on the tape named by an OfKUme111 is extracted. The file extracted is placed in 
a file with a numeric name supplied by restor (actually the inode number>. In order to 
keep the amount of tape read to a minimum. the following procedure is recommended: 

Mount volume I of the set of dump tapes. 

Type the restor command. 

Restnr will announce whether or not it found the files. give the number it will name the 
tile. and rewind the tape. 

It then asks you to 'mount the desired tape volume'. Type the number of the volume 
you choose. On a multivolume dump the recommended procedure is to mount the last 
through the first volume in that order. Rt>stor checks to see if any of the files requested 
are on the mounted tape (or a later tape. thus the reverse order> and doesn't read 
throuah the tape if no files are. If you are working with a single volume dump or the 
number of files being restored is large. respond to the query with • 1 • and restor will relld 
the tapes in sequential order. 

If you have a hierarchy to restore you can use dumpc/lr(8) to produce the list of names 
and a shell script to move the resultina files to their homes. 

Print the date the tape was wriuen and the date the filesystem was dumped from. 

The r option should only be used to restore a complete dump tape onto a clear file system or to 
restore an incremental dump tape onto this. Thus 

/etc/mkfs /dev/rrpOg 1456 73 
restor r /dev/rrpOg 

is a typical sequence to restore a complete dump. Another restor can be done to get an incre· 
mental dump in on top of this. 

A """''followed by a mk.ts and a rtstor is used to chanae the size of a file system. 

default tape unit varies with installation 
rst• 

SEE ALSO 
dump(8). mkfs(8). dumpdir(8) 

DIAG'IOSTIC:S 
There are various diaanostics involved with reading the tape and writina the disk. There are 
also diaanostics if the i·list or the free list of the file system is not larae enough to hold the 
dump. 
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If the dump exlends O\'er more than one tape. it may ask you to i:hange tapes. Reply with a 
new-line when the next tape has ~en mounted. 

on that could be used in case of tape reading problems 
reswr doesn't use it. 
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NAME 
sa, accton - system accounting 

SYNOPSIS 
/etc/sa t -abcdCfijkKlnrstuv J ( file J 

/etc/accton t file J 

DESCRIPTION 
With an argument naming an existing fill' 1''1QC causes sys
tem accounting information for ever) process exec~ted tc be 
placed at the end of thE file. If ro argument is given, 
accounting is turned off. 

Si reports on, cleans u~, and generilly mairtains accountin~ 
files. 

~I is able to condense the information in /~JCIJ~m/1,,1 into 
a summary file IWJCli~m/Ji~i,,1 whic~ contains a count cf 
the number of times each co~manc was called and the time 
resources consu~ed. This condersation is desirable because 
on a large system /w~t/i~m/;,,1 can ~row by 100 blocks ~er 
day. The summary file is normally read befcre the account· 
ing file, so the reports include all available ir.formstion. 

If a file name is given as the last argument, t~st file will 
be treated as the accountin' file; tw1tl1~m11,,l is the 
default. 

Output fields are labelled: "cpu'' fer t~e sum of user+systerr 
time Cin minutes), "re" for real till'e (&lso in rrir1utes), "k" 
for cpu .. time averaged core usage Cir1 1k units), "avio" for 
average number of i/o operations per execution. With 
options fields labelled "tio" for tct~l i/o operations, 
"k•sec" for cpu storage inte;ral (kilo-core seccnds), "~" 
and "s" for user and system cpu time alone (both in minutes> 
will sometimes a~pear. 

There are near a googol of options: 

a Place all command names containing unprintable charac
ters and those used only or.ce under the name 
'•••other .. " 

b Sort output by sum of user and !ystem time oivided by 
number of calls. Cefa~lt sort is ~Y s~m of user ard 
system times. 

Besides total user, system, anc real time for each cc~
mand print percent!ge cf tctal time over all commands. 

d Sort by average nu"'ber of oisk i/o eper2tions. 
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FILES 

SA(8) 

0 Print and sort by total nu"ber of disk i/o operations. 

f Force no interactive threshold compression with -v 
flag. 

i Don't read in summary file. 

j Instead of total minutes time for each cate;ory, give 
seconds per call. 

K Print and sort by cpu-storige intecral. 

l Separate system ana user time; normally they are com
bined. 

m Print number of ~recesses and n~mber of CP~ winutes for 
each user. 

n Sort by number of calls. 

s Merge accounting file irto sumwary file 
l~acl1gm/Ji~s,,l when done. 

t For each command report ratio cf real time to the sum 
of user anc system times. 

u Superseding all other flags, print for eae~ eommana in 
the accounting file the user IC anc co~mand name. 

v Followed by a number 0' ty~es the name of each eomwand 
used o times or fewer. Await i re~ly from the terwi
nali if it begins ~ith 'y•, adc the co"manc to the 
category '••junk••.• This is uted to strip out garta~e. 

lusr/adm/acet 
1usr/adm/savacct 
/usr/admlusracct 

raw aeccunting 
sumw.ary 
per-user su~mary 

SEE ALSO 
ac(8), acctC2> 

SUGS 
The number of o~tions to this progr!~ is absurd. 
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uvecore - uve a core dump of the operatins system 

SYNOPSIS 
Sl.Ytc:OR dirname 

DESCRIPTION 

FILES 

llJGS 

SaV«ort is meant to be called at the end of the /etc/re file. Its function is to save the core 
dump of the system (assuming one was made) and to write a reboot message in the shutdown 
log. 

Savecore checks the core dump to be certain it corresponds with the current running unix. If it 
does it saves the core imqe in the file ditname/vmcore.n and it's brother. the namelist. 
dirnamr/vmunix.n The trailina ·.n• in the pathnames is replaced by a number which grows 
every time so 111tcore is run in that directory. 

&fore savccorc writes out a core image, it reads a number from the file dirnamelminfree. If 
there are fewer free blocks on the filesystem which contains dirnamt than the number obtained 
from the minfree file, the core dump is not done. If the minfree file does not exist, savecore 
always writes out the core file (assuming that a core dump wu taken). 

SaV«ori' also writes a reboot message in the shut down log. If the system crashed as a result of 
a panic. sa111trort records the panic string in the shut down loa too. 

/usr/adm/shutdownlot Shut down loa 
/vmunix Current UNIX 
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NAME 
shutdown - close down the 5ystem at a 1iven time 

SYNOPSIS 
/etc/sbutdowu [ -k) ( -r l [ -la J time [ warning-messa1e ... J 

DESCiUPT!ON 

FILES 

ShMldown provides an automated shutdown procedure which a super-user can use to notify 
users nicely when the system is shuttin& down. saving them from system administrators, hack· 
m. amd sums. who would otherwise not bother with niceties. 

Time is the time 11 which shutdown wm briftl the system down and may take two formats: 
+number and hour:min. The first form brinp the system down in number minutes and the 
second brinp the S)'Slem down It the time of' day indicated (as I 24-hour clock). 

At intervals which 1et closer toeether u apocalypse approaches, warning messages are displayed 
1t the terminals of aU users on the system. Five minutes before shutdown, or immediately if 
shutdown is in less than S minutes. lo1ins are disabled by creatin1 /eu:/noloain and writir.. a 
message there. If this file exists when a user lop in. "rin(l) prints its contents and exits. The 
file is removed just before shu1down exits. 

At sh1.udown !.ime a message is written in tbe file /usr/adm/shutdownlo1, containing the time 
of shutdown, who ran shutdown and the reason. Then a terminate signal is sent at init to bring 
the system down to sin1le-user state. Alternatively, if -r. ·b. or ·k was used, then shutdcrwn 

exec nrboortU, kolrtU, or avoid shunins the system down <respectively). Uf it isn't obvi
ous, - k is to make people think the system is going down!) 

The time of the shutdown and the wamins messaae are placed in letclnowain and should be 
uted 10 inform the users about when the system wm be back up and why it is 1oin1 down for 

else). 

l!tc/noiosin tells login not to let anyone log in 
/usr/adm/shutdownias !QI file for succ:esful shutdowns. 

SEE ALSO 

BUGS 
allows you ro km the system between now ~ 23:59 if you use the absolute time for 

shutdown. 

to shutdown are not nice and round. i.e. "shutdown in U seconds ... 
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~AME 

sticky - executable files with persistent text 

DESCRIPTION 

BVGS 

While the 'sticky bit'. mode 01000 (see chmod(2)), is set on a sharable executable file. the text 
of that file will not be removed from the system swap area. Thus the file does not have to be 
fetched from the file system upon each execution. As Iona as a copy remains in the swap area. 
the ori&inal text cannot be overwritten in the file system. nor can the file be deleted. <Direc
tory entries can be removed so Iona as one link remains.) 

Sharable files are made by the -n and -1 options of /d(l). 

To replace a sticky file that has been used do: ( 1) Clear the sticky bit with chmod(} ) . ( 2) Exe
cute the old proaram to Rush the swapped copy. This can be done safely even if others are 
using it. (3) Overwrite the sticky file. If the file is beina executed by any process. writing will 
be prevented~ it suffices to simply remove the file and then rewrite it, beina careful to reset the 
owner and mode with chmod and chown(2). (4) Set the sticky bit apin. 

Only the super-user can set the sticky bit. 

Are self-evident. 

Is laraety unnecessary on the VAX~ matters only for larae proarams that will page heavily to 
start, since text pqes are normally cached incore as Iona as possible after all instances of a text 
imaae exit. 
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swapon - specify additional device for paging and swapping 

Sl'.'liOPSIS 
/etc/swapon - a 
/etc/svrapon name ... 

DESCIUPTI0'-1 
Swapon is used to specify additional devices on which paging and swapping are to take place. 
The system be1ins by swapping and paging on only a single device so that only one disk is 
required at bootstrap time. Calls to Slll'apcm normally occur in the system multi-user ini1ializa· 
tion file /ere/re making all swap devices available. so that the pa1ing and swapping activi1y is 
interleaved across several devices. 

Normally. the -a argument is given. causing all devices marked as .. sw" swap devices 11'1 

/ttc/fscab to be made available. 

The second form gives individual block devices as given in the system swap configuration lable. 
The call makes only this space available to the sys&em for swap allocation. 

SEE ALSO 

fl LES 

Bl GS 

swapon(2), init<8l 

/dev/lruHpk]?b normal paging devices 

There is no way to stop paging and swapping on a device. It is therefore no1 possible 10 make 
use of devices which may be dismounted during system operation. 
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~AME 

sync - . update the super block 

SYSOPSIS 
sync 

DESCRIPTIOS 
Synt" executes the ~'·ne system primitive. Synt" can be called to insure all disk writes have been 
completed before the processor is halted in a way not suitably done by reboot( 8) or ha/1181 

See synd2) for details on the system primitive. 

SEE ALSO 
sync(2). halt(8). reboot(8). update(8) 
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~AME 
update - periodically update the super block 

SY!llOPSIS 
/ttc/updale 

D£SCRI Pt ION 
Update is a program that executes the .rynd2) primitive every 30 seconds. This insures that the 
file system is fairly up to date in case of a crash. This command should not be executed 
directly, but should be executed out of the initialization sheU command file. 

SEE ALSO 

Bt;GS 

sync(2). sync()), init(8) 

With update running, if the CPU is halted just as the sync is executed,· a file system can be dam· 
aged. This is partially due to DEC hardware that writes zeros when NPR requests fail. A fix 
would be to have ~vnc( I) temporarily increment 1he system time by at least 30 seconds to 
triger the execution of update. This would &ive 30 secon~ 1race to halt the CPU. 
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SA'.\IE 
vipw - edit the password file with vi 

S'V~OPSIS 
vipw 

DESCRI PTIO'.'IW 
VipM' edits the password file while setting the appropriate locks. and does any necessar)' process
ing after the password file is unlocked. If the password file is already being edited. then you 
will be told to try again later 

SEE ALSO 

FILES 

chfn ( J). chsh (]). passwd(J). passwd<S >. adduser(8) 

/etc/vipw.lock 

V1p,,· does not remove the vipw.lock file~ this is not a bua. but people tend to think it is. 

No one deals with left-over /etc/ptmp (the real lock) files after a system crash. 
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:'ltAME 
vpac - print raster printer/ploter accountina information 

SY SOPS IS 
/etc/•pac [ -w J ( -s J ( -r J ( -t J (name ... J 

DESCRIPTION 

FILES 

ll'GS 

Vpac reads the raster printer/plotter accountina files. accumulating the number of pages <for 
narrow fan-fold devices) or feet (for wide. roll paper devices) of paper consumed by each user. 
and printina out how much each user consumed in p;ages or feet and dollars (billed at 2 cents I 
paae or 8 cents I fool). If any namn are specified. then statistics iire only printed for those 
users; usually, statistics are printed for every user who has used any paper. 

The -w naa causes accountin1 to be done for a wide roll paper device. The default is to do 
accounting for a narrow. fan-fold device. The -1 naa causes the output to be sorted by feet of 
paper; usually the output is sorted alphabetically by name. The -r naa reverses the sorting 
order. The -s Dag causes the accountin1 information to be _summarized on the summary 
accountin1 file; this summarization is necessary since on a busy system. the accounting file can 
1row by several lines per day. 

/usr/adm/v?acct 
/usr/adm/v? _sum 

raw accountin1 files 
summary accountin1 files 

The relationship between the computed price and reality is as yet unknown. 
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