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NAME 
troff', nroff' - text formatting and typesetting 

SYNOPSIS 
troff' [ options ] [files ] 

nroff [ options ] [files ] 

DESCRIPTION 
Troff' formats text in the namedfiles for printing on a Graphic Systems C/A/T phototypesetter. NrofT for­
mats files for typewriter-like devices. The Nrojf!Troff User's Manual describes the capabilities of both 
nroff and troff. 

If no file argument is present, troff' or nroff' reads the standard input. An argument consisting of a single 
minus (-) is taken to be a filename corresponding to the standard input 

If the file /usr/adm/tracct is writable, troff keeps phototypesetter accounting reconh there. The integrity of 
that file may be secured by making troff' a '"set user-id' program. 

OPTIONS 

FILES 

The options, which may appear in any order so long as they appear before the files, are: 

-i Reads standard input after the input files are exhausted. 

-olist Prints only pages whose page numbers appear in the comma-separated list of numbers and 
ranges. A range N-M means pages N through M; an initial -N means from the beginning to 
page N; and a final N- means from N to the end. 

-mname Prepends the macro file /usr/lib/tmac/tmac.name to the input files. 

-nN Numbers first generated page N. 

-q Invokes the simultaneous input-output mode of the rd request 

-raN Sets register a (one-character) to N. 

-sN Stops every N pages. Nroff will halt prior to every N pages (default N=l) to allow paper load-

Troff' only 

ing or changing, and will resume upon receipt of a newline. Troff will stop the photo­
typesetter every N pages, produce a trailer to allow changing cassettes, and resume when the 
typesetter's start button is pressed. 

-a Sends a printable ASCII approximation of the results to the standard output. 

-b Reports whether the phototypesetter is busy or available. No text processing is done. 

-r Refrains from feeding out paper and stopping phototypesetter at the end of the run. 

-F/ ontdir The directory fontdir contains the font width tables instead of the default directory 
/usr/lib/fonts. You can use this option to produce output for devices besides the photo­
typesetter. 

-pN Prints all characters in point size N while retaining all prescribed spacings and motions, to 
reduce phototypesetter elapsed time. 

-t Directs output to the standard output instead of the phototypesetter. 

-w Waits until phototypesetter is available, if currently busy. 

/tmp/ta* temporary file 
/usr/lib/tmac/trnac. * standard macro files 
/usr/lib/term/• terminal driving tables for nroff 
/usr/lib/f ont/• font width tables for troff' 
/dev/cat phototypesetter 
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/usr/adm/tracct accounting statistics for /dev/cat 

SEE ALSO 
J. F. Ossanna, Nroff/Troff user's manual 
B. W. Kernighan, A TROFF Tutorial 
eqn(l), tbl(l), ms(7), me(7), man(7), col(l) 
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NAME 
true, false - provide truth values 

SYNOPSIS 
true 

false 

DESCRIPTION 

UNIX Programmer's Manual TRUE(l) 

True and false test for the appropriate status "true" or "false" before running (or not running) a list of com­
mands. They are usually used in a Bourne shell script 

EXAMPLE 

SEE ALSO 

while true 
do 

command list 
done 

csh(l), sh(l), false(l) 

DIAGNOSTICS 
True has exit status zero. 
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NAME 
tset - terminal dependent initialization 

SYNOPSIS 
tset [ options ] [ -m [ ident ] [ test baudrate ] :type ] ... [ type ] 

reset [ options ] [ -m [ ident ] [ test baudrate ] :type ] ... [ type ] 

DESCRIPTION 
Tset sets up your terminal when you first log in to a UNIX system. It does terminal dependent processing 
such as setting erase and kill characters, setting or resetting delays, sending any sequences needed to prop­
erly initialized the terminal, and the like. It first determines the type of terminal involved, and then does 
necessary initializations and mode settings. The type of terminal attached to each UNIX port is specified in 
the /etc/ttys (5) database. Type names for tenninals may be found in the te~ap (5) database. If a port is 
not wired permanently to a specific terminal (not hardwired) it will be given an appropriate generic 
identifier such as dialup. In the case where no arguments are specified, tset simply reads the terminal type 
out of the environment variable 1ERM and re-initializes the terminal. 

The rest of this manual concerns itself with mode and environment initialization, typically done once at 
login, and options used at initialization time to determine the tenninal type and set up terminal modes. 

When used in a startup script (.profile for sh(l) users or .login for csh(l) users) it is desirable to give infor­
mation about the type of terminal you will usually use on ports which are not hardwired. These ports are 
identified in /etc/ttys as dialup or plugboard or arpanet, etc. To specify what terminal type you usually use 
on these ports, the -m (map) option flag is followed by the appropriate port type identifier, an optional 
baud rate specification, and the terminal type. (The effect is to ''map'' from some conditions to a terminal 
type, that is, to tell tset "If I'm on this kind of port, guess that I'm on that kind of terminal".) If more than 
one mapping is specified, the first applicable mapping prevails. A missing port type identifier matches all 
identifiers. Any of the alternate generic names given in termcap may be used for the identifier. 

A baudrate is specified as with stty(l), and is compared with the speed of the diagnostic output (which 
should be the control terminal). The baud rate test may be any combination of: >, @,<,and!;@ means 
"at" and ! inverts the sense of the test. To avoid problems with rnetacharacters, it is best to place the 
entire argument to -m within "'" characters; users of csh(l) must also put a"\" before any "!" used 
here. 

Thus 

tset-m 'dialup>300:adm3a' -m dialup:dw2 -m 'plugboard:?adm3a' 

causes the terminal type to be set to an adm3a if the port in use is a dialup at a speed greater than 300 baud; 
to a dw2 if the port is (otherwise) a dialup (i.e. at 300 baud or less). (NOTE: the examples given here 
appear to take up more than one line, for text processing reasons. When you type in real tset commands, 
you must enter them entirely on one line.) If the type finally determined by tset begins with a question 
mark, the user is asked if slbe really wants that type. A null response means to use that type; otherwise, 
another type can be entered which will be used instead Thus, in the above case, the user will be queried 
on a plugboard port as to whether they are actually using an adm3a. 

If no mapping applies and a final type option, not preceded by a -m, is given on the command line then 
that type is used; otherwise the type found in the /et.c/ttys database will be taken to be the terminal type. 
This should always be the case for hardwired ports. 

It is usually desirable to return the terminal type, as finally determined by tset, and information about the 
terminal's capabilities to a shell's environment. This can be done using the - option; using the Bourne 
shell, sh(l): 

export TERM; TERM= 'tset - options ... ' 
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or using the C shell, csh(l): 

setenv TERM 'tset ·options ... ' 

With csh it is preferable to use the following command in your .login file to initialize the TERM and 
TERMCAP environment variables at the same time. 

eval "'tset -s options ...... 

It is also convenient to make an alias in your .cshrc: 

alias tset 'eval • tset -s \! • .. • 

This allows the command: 

tset 2621 

to be invoked at any time to set the terminal and environment Note to Bourne Shell users: It is not possi­
ble to get this aliasing effect with a shell script, because shell scripts cannot set the environment of their 
parent (If a process could set its parent's environment, none of this nonsense would be necessary in the 
first place.) 

These commands cause tset to place the name of your terminal in the variable TERM in the environment; 
see environ(7). 

Once the terminal type is known, tset engages in terminal driver mode setting. This normally involves 
sending an initialization sequence to the terminal, setting the single character erase (and optionally the 
line-kill (full line erase)) characters, and setting special character delays. Tab and newline expansion are 
turned off during transmission of the terminal initialization sequence. 

On terminals that can backspace but not overstrike (such as a CRT), and when the erase character is the 
default erase character ('#' on standard systems), the erase character is changed to BACKSPACE (Control­
H). 

OPTIONS 
Prints on the standard output the name of the terminal finally decided upon. This is intended to be 
captured by the shell and placed in the environment variable TERM. 

-ec Sets the erase character to be the named character con all terminals, the default being the back­
space character on the terminal, usually AH. The character c can either be typed directly, or 
entered using the hat notation used here. 

-ic Sets the interrupt character to be the named character c, which defaults to AC. The hat notation 
can also be used for this option. 

-I Suppresses transmitting terminal initialization strings. 

-kc Sets the line kill character to be the named character c, which defaults to AX (for purely historical 
reasons). The kill characters are left alone if -k is not specified. The hat notation can also be 
used for this option. 

-m [ indent ] [ test baudrate ] : type 
Determines terminal type from port type identifier, baud rate, and terminal type. 

-n On systems with the Berkeley 4BSD tty driver, specifies that the new tty driver modes should be 
initialized for this terminal. For a CRT, the CRTERASE and CRTK.Il..L modes are set only if the 
baud rate is 1200 or greater. See tty(4) for more details. 

-Q Suppresses printing the "Erase set to" and "Kill set to" messages. 

-s Prints the sequence of csh commands to initialize the environment variables TERM and 
TERMCAP based on the name of the terminal finally decided upon. 
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If tset is invoked as reset, it will set cooked and echo modes, turn off cbreak and raw modes, turn on new­
line translation, and restore special characters to a sensible state before any terminal dependent processing 
is done. Any special character that is found to be NULL or "--1" is reset to its default value. All arguments 
to tset may be used with reset. 

This is most useful after a program dies leaving a terminal in a funny state. You may have to type 
'' <LF>reset<LF>'' to get it to work since <CR> may not work in this state. Often none of this will echo. 

EXAMPLES 

FILES 

These examples all assume the Bourne shell and use the - option. If you use csh, use one of the variations 
described above. Note that a typical use of tset in a .profile or login will also use the -e and -k options, 
and often the -n or -Q options as well. These options have not been included here to keep the examples 
small. (NOTE: some of the examples given here appear to take up more than one line, for text processing 
reasons. When you type in real tset commands, you must enter them entirely on one line.) 

At the moment, you are on a 2621. This is suitable for typing by hand but not for a .profile, unless you are 
always on a 2621. 

export TERM; TERM='tset-2621' 

You have an h 19 at home which you dial up on, but your office terminal is hardwired and known in 
/etdttys. 

export TERM; TERM='tset- -m dialup:h19' 

You have· a switch which connects everything to everything, making it nearly impossible to key on what 
port you are coming in on. You use a vtl 00 in your office at 9600 baud, and dial up to switch ports at 1200 
baud from home on a 2621. Sometimes you use someone elses terminal at work, so you want it to ask you 
to make sure what terminal type you have at high speeds, but at 1200 baud you are always on a 2621. Note 
the placement of the question mark, and the quotes to protect the greater than and question mark from 
interpretation by the shell. 

export TERM; TERM='tset - -m 'switch>1200:?vt100' -m 'switch<=1200:2621' 

All of the above entries will fall back on the terminal type specified in /etdttys if none of the conditions 
hold. The following entry is appropriate if you always dial up, always at the same baud rate, on many dif­
ferent kinds of terminals. Your most common terminal is an adm3a. It always asks you what kind ofter­
minal you are on, defaulting to adm3a. 

export TERM; TERM='tset - ?adm3a' 

If the file /etc/ttys is not properly installed and you want to key entirely on the baud rate, you can use the 
following: 

export TERM; TERM='tset - -m '>1200:vt100' 2621' 

Here is a fancy example to illustrate the power of tset and to hopelessly confuse anyone who has made it 
this far. You dial up at 1200 baud or less on a conceptlOO, sometimes over switch ports and sometimes 
over regular dialups. You use various terminals at speeds higher than 1200 over switch ports, most often 
the terminal in your office, which is a vtlOO. However, sometimes you log in from the university you used 
to go to, over the ARP ANET; in this case you are on an AL TO emulating a dm2500. You also often log in 
on various hardwired ports, such as the console, all of which are properly entered in /etc/ttys. You want 
your erase character set to control H, your kill character set to control U, and don't want tset to print the 
''Erase set to Backspace, Kill set to Control U'' message. 

export TERM; TERM: 'tset -e -k"U -Q - -m 'switch<=1200:concept100' -m 
'switch:?vt100' -m dialup:conceptlOO -m arpanet:d~2500' 

/etdttys port name to terminal type mapping database 
/etc/termcap terminal capability database 
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SEE ALSO 

BUGS 

csh(l), sb(l), stty(l), ttys(5), termcap{5), environ(7) 

The tset command is one of the first commands a user must master when getting started on a UNIX system. 
Unfortunately, it is one of the most complex, largely because of the extra effort the user must go through to 
get the environment of the login shell set. Something needs to be done to make all this simpler, either the 
login( 1) program should do this stuff, or a default shell alias should be made, or a way to set the environ­
ment of the parent should exist. 

This program can't intuit personal choices for erase, interrupt and line kill characters, so it leaves these set 
to the local system standards. 
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NAME 
tsort - topological sort 

SYNOPSIS 
tsort [file ] 

DESCRIPTION 

UNIX Programmer's Manual TSORT(l) 

Tsort produces a completely ordered list of items consistent with the partial ordering of items listed in the 
input file. Tsort prints this list on the standard output. If you do not specify a file, tsort reads the standard 
input as an input file. 

The input should consist of pairs of items (non-empty strings) separated by blanks. Pairs of different items 
indicate ordering. Pairs of identical items indicate presence, but not ordering. 

SEE ALSO 
lorder(l) 

DIAGNOSTICS 

BUGS 

Odd data: there is an odd number of fields in the input file. 

Tsort uses a quadratic algorithm. This bug is not worth fixing for the typical use of ordering a library 
archive file. 
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NAME 
tty - get terminal name 

SYNOPSIS 
tty [ option ] 

DESCRIPTION 

UNIX Programmer's Manual ITY(l) 

Tty prints the pathname of the user's terminal unless the-s (silent) is given. In either case, the exit value is 
0 if the standard input is a tenninal and 1 if it is not. 

OPTIONS 
-s Suppresses the printing of the pathname ("silent" mode, no output). 

DIAGNOSTICS 
The message 'not a tty' means the standard input file is not a tenninal. 
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NAME 
ul - do underlining 

SYNOPSIS 
ul [ options ] [ name ... ] 

DESCRIPTION 
UI reads the named files (or standard input if none are given) and translates occurrences of underscores to 

the sequence which indicates underlining for the terminal in use, as specified by the environment variable 
TERM. 

Ul reads the file /etc/termcap to determine the appropriate sequences for underlining. If the terminal is 
incapable of underlining, but is capable of a standout mode then that is used instead. If the terminal can 
overstrike, or handles underlining automatically, ul degenerates to cat(l). If the terminal cannot underline, 
underlining is ignored. 

OPTIONS 
-i Causes ul to indicate underlining by a separate line containing appropriate dashes '-'. Use this 

option when you want to look at the underlining which is present in an nroff output stream on a 
crt-terminal. 

-tterminal 
Overrides the terminal kind specified in the environment and specifies the terminal type terminal. 

SEE ALSO 

BUGS 

man(l), nroff(l), colcrt(l) 

Nroff usually outputs a series of backspaces and underlines intermixed with the text to indicate 
underlining. No attempt is made to optimize the backward motion. 
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NAME 
unif def - remove if def ed lines 

SYNOPSIS 
unifdef [options] [file] 

DESCRIPTION 
Unifdef is useful for removing ifder ed lines from a file while otherwise leaving the file alone. Un if def is 
like a stripped-down C preprocessor: it is smart enough to deal with the nested ifdefs, comments, single 
and double quot.es of C syntax so that it can do its job, but it doesn't do any including or interpretation of 
macros. Neither does it strip out comments, though it recognizes ai:td ignores them. You specify which 
symbols you want de.fined -Dsym or undefined -Usym and the lines inside th~e ifdefs will be copied to 

the output or removed as appropriate. The ifdef, ifndef, else, and end.if lines associated with sym will also 
be removed. Ifdefs involving symbols you don't specify are untouched and copied out along with their 
associated ifdef, else, and end.if lines. If an ifdef X occurs nested inside another ifdef X, then the inside 
ifdef is treated as if it were an unrecognized symbol. If the same symbol appears in more than one argu­
ment, only the first occurrence is significant 

If you use ifdefs to delimit non-C lines, such as comments or code which is under construction, then you 
must tell unifdef which symbols are used for that purpose so that it won't try to parse for quotes and com­
ments in those ifdefed lines. You specify that you want the lines inside certain ifdefs to be ignored but 
copied out with -idsym and -iusym similar to -Dsym and -Usym above. 

Unif def copies its output to stdout and will take its input from stdin if no file argument is given. 

OPTIONS 

-Dsym 

-idsym 

-iusym 

-I 

-t 

-Usym 

SEE ALSO 
dilT(l) 

DIAGNOSTICS 

Complements the operation of unif def- that is, unif def retains the lines that would have been 
removed or blanked and removes the lines that would have been saved. 

Specifies which symbols you want defined. Lines within those ifdefs you want copied or 
removed. 

Defines the lines within if clefs you want ignored and copied out. 

Tells unifdef what lines you want undefined. See idsym. 

Causes unifdef to replace removed lines with blank lines instead of deleting them. 

Lets you use unif def for plain text rather than C code. With the -t option, unif def does not try 
to recognize comments and single and double quotes. 

Specifies which symbols you want undefined. See -Dsym. 

Premature EOF, inappropriate else or end.if. 

Exit status is 0 if output is exact copy of input, 1 if not, 2 if ttouble. 

BUGS 
Unifdef does not know how to deal with cpp consructs such as 

#if defined(X) 11 defined(Y) 
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NAME 
uniq - report repeated lines in a file 

SYNOPSIS 
uniq [ options ] [ input [ output ] ] 

DESCRIPTION 

UNIQ( 1) 

Uniq reads the input file comparing adjacent lines. In the normal case, the second and succeeding copies 
of repeated lines are removed; the remainder is written on the output file. ·Note that repeated lines must be 
adjacent in order to be found; see sort(l). 

OPTIONS 
The n arguments specify skipping an initial portion of each line in the comparison: 

-n The first n fields together with any blanks before each are ignored. A field is defined as a string 
of non-space, non-tab characters separated by tabs and spaces from its neighbors. 

+n The first n characters are ignored. Fields are skipped before characters. 

Other options include: 

-c Supersedes -u and -d. Generates an output report in default style but with each line preceded by 
a count of the number of times it occurred. 

-d Prints one copy of the repeated lines only. 

-u Outputs only the lines that are not repeated in the original file. (By default, uniq outputs one 
occurrence of the repeated lines.) 

The normal mode output is the union of the -u and -d mode outputs. 

SEE ALSO 
sort(l), comm(l) 
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NAME 
units - conversion program 

SYNOPSIS 
units 

DESCRIPTION 

FILES 

BUGS 

Units converts quantities expressed in various standard scales to their equivalents in other scales. It works 
interactively in this fashion: 

You have: inch 
You want: cm 

• 2 .54000e +00 
I 3.9370le-Ol 

A quantity is specified as a multiplicative combination of units optimally preceded by a numeric multiplier. 
Powers are indicated by suffixed positive i!_l~ers, division by the usual sign: 

You have: 15 pounds force/in2 
You want: attn 

• l.02069e+OO 
I 9.79730e-01 

Units only does multiplicative scale changes. Thus it can convert Kelvin to Rankine, but not Centigrade to 
Fahrenheit Most familiar units, abbreviations, and metric prefixes are recognized, together with a gen­
erous leavening of exotica and a few constants of nature including: 

au 
c 
e 
g 
force 
mole 
pi 
water 

astronomical unit 
speed of light 
charge on an electron 
acceleration of gravity 
same as g 
Avogadro's number 
ratio of circumference to diameter 
pressure head per unit height of water 

'Pound' is a unit of mass. Compound names are run together, e.g. 'lightyear'. British units that differ from 
their US counterparts are prefixed thus: 'brgallon'. Units denotes currency 'belgiumfranc', 'britainpound', 
and so forth. 

For a complete list of units, type the shell command 

cat /usr/lib/units 

/usr/lib/units 

Don't base your financial plans on the currency conversions. 
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NAME 
uptime - show how long system has been up 

SYNOPSIS 
uptime 

DESCRIPTION 

UPTIME( 1) 

Uptime prints the current time, the length of time the system has been up, and the average number of jobs 
in the run queue over the last 1, 5 and 15 minutes. It is, essentially, the first line of a w(l) command. 

FILES 
/vrnunix 

SEE ALSO 
w(l) 
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NAME 
users - compact list of users who are on the system 

SYNOPSIS 
users 

DESCRIPTION 
Users lists the login names of the users currently on the system in a compact, one-line format. 

FILES 
/etc./utmp 

SEE ALSO 
who(l) 
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NAME 
uucp - unix to unix copy 

SYNOPSIS 
uucp [ options ] source-file.... destination-file 

DESCRIPTION 
Uucp copies files named by the source-file arguments to the destination-file argument. A filename may be 
a pathname on your machine, or may have the form 

system name/pathname 

where system name is taken from a list of system names that uucp knows about. Shell metacharacters 
?• D appearing in the pathname part will be expanded on the appropriate system. 

Pathnames may be one of: 

( 1) a full pathname; 

(2) a pathname preceded by -user; where user is a userid on the specified system and is replaced 
by that user's login directory; 

(3) a pathname prefixed by -, where - is expanded into the system's public directory (usually 
/usr/spooJ/uucppublic ); 

( 4) a partial pathname, which is prefixed by the current directory. 

If the result is an erroneous pathname for the remote system, the copy will fail. If the destination-file is a 
directory, the last part of the source-filename is used. 

Uucp preserves execute permissions across the transmission and gives 0666 read and write permissions 
(see chmod(2)). 

OPTIONS 

FILES 

-a Avoids doing a getwd to find the current directory. (This is sometimes used for efficiency.) 

-c Uses the source file when copying out rather than copying the file to the spool directory. (This 
is the default.) 

-C Copies the source file to the spool directory and transmit the copy. 

-d Makes all necessary directories for the file copy. (This is the default) 

-f Does not make intermediate directories for the file copy. 

-g grade Grade is a single letter/number; lower ASCII· sequence characters will cause a job to be 
transmitted earlier during a particular conversation. Default is 'n'. By way of comparison, 
uux(lC) defaults to 'A'; mail is usually sent at 'C'. 

-m Sends mail to the requester when the copy is complete. 

-n user Notifies user on remote system (i.e., send user mail) that a file was sent 

-r Does not start the transfer, just queue the job. 

-s spool Uses spool as the spool directory instead of the default 

-:x debug Turns on the debugging at level debug. 

/usr/spooJ/uucp - spool directory 
/usr/lib/uucpl• - other data and program files 

SEE ALSO 
uux(lC), mail(l) 
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D. A. Nowitz and M. E. Lesk, A Dial-Up Network of UNIX Systems. 

D. A. Nowitz, Uucp Implementation Description. 

WARNING 

BUGS 

The domain of remotely accessible files can (and for obvious security reasons, usually should) be severely 
restricted. You will very likely not be able to fetch files by pathname; ask a responsible person on the 
remote system to send them to you. For the same reasons you will probably not be able to send files to 
arbitrary pathnames. 

All files received by uucp will be owned by the uucp administrator (usually UID 5). 

The -m option will only work sending files or receiving a single file. (Receiving multiple files specified by 
special shell characters ?• D will not activate the -m option.) 

At present uucp cannot copy to a system several "hops" away, that is, a command of the form 

uucp myfile system] !system2!system3!yourfile 

is not permitted. Use uusend(lC) instead 

When invoking uucp from csh(l), the'!' character must be prefixed by the '\' escape to inhibit csh's his­
tory mechanism. (Quotes are not sufficient.) 

Uucp refuses to copy a file that does not give read access to "other"; that is, the file must have at least 
0444 modes. 
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NAME 
uuencode, uudecode - encode/decode a binary file for transmission via mail 

SYNOPSIS 
uuencode [ sourcefile ] remotedest I mail sysl ! sys2! .. !user 
uudecode [file ] 

DESCRIPTION 
Uuencode and uudecode are used to send a binary file via uucp (or other) mail. This combination can be 
used over indirect mail links even when uusend(lC) is not available. 

Uuencode takes the named sourcefile (default standard input) and produces an encoded version on the 
standard output The encoding uses only printing ASCII characters, and includes the mode of the file and 
the remotedest for recreation on the remote system. 

Uudecode reads an encoded file, strips off any leading and trailing lines added by mailers, and recreates 
the original file with the specified mode and name. 

Uuencodes intends that all mail to the specified user should be filtered through the uudecode program. 
This way the file is created automatically without human intervention. This is possible on the uucp net­
work by either using sendmail or by making rmail be a link to Mail instead of mail. In each case, an alias 
must be created in a master file to get the automatic invocation of uudecode. 

If these facilities are not available, the file can be sent to a user on the remote machine who can uudecode it 
manually. 

The encode file has an ordinary text form and can be edited by any text editor to change the mode or 
remote name. 

SEE ALSO 

BUGS 

atob(n), uusend(lC), uucp(lC), uux(lC), mail(l), uuencode(5) 

The file is expanded by 35% (3 bytes become 4 plus control information) causing it to take longer to 
transmit. 

The user on the remote system who is invoking uudecode (often uucp) must have write permission on the 
specified file. 

April 24, 1986 INTEGRATED SOLUTIONS 4.3 BSD 1 



UULOO( lC) 

NAME 
uulog - display UUCP log files 

SYNOPSIS 
uulog [ options ] 

DESCRIPTION 

UNIX Programmer's Manual UULOG(lC) 

Uulog queries a log of uucp(lC) and uux(lC) transactions in the file /usr/spool/uucp/LOOFILE. 

OPTIONS 
The options command uulog to print logging information: 

-s sys Prints information about work involving system sys. 

-u user Prints inf orrnation about work done for the specified user. 

FILES 
/usr/spool/uucp/LOGFILE 

SEE ALSO 

NOTES 

BUGS 

uucp(lC), uux(lC). 

Very early releases of UUCP used separate log files for each of the UUCP utilities: uulog was used to merge 
the individual logs into a master file. This capability has not been necessary for some time and is no longer 
supported. 

UUCP' s recording of which user issued a request is unreliable. 

Uulog is little more than an overspecialized version of grep(l). 
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NAME 
uuname - list names of UUCP hosts 

SYNOPSIS 
uuname [ option ] 

DESCRIPTION 
·uuname lists the UUCP names of known systems. 

OPTIONS 

UUNAME(lC) 

-I Returns the local system name. This may differ from the hostname(l) of the system if the host­
name is very long. 

SEE ALSO 
uucp{lC), uux(lC). 
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NAME 
uuq - examine or manipulate the uucp queue 

SYNOPSIS 
uuq [ options ] 

DESCRIPTION 
Uuq is used to examine (and possibly delete) entries in the uucp queue. 

UUQ( lC) 

When listing jobs, uuq uses a format reminiscent of Is. For the long format, information for each job listed 
includes 

ejob number 

•number of files to transfer 

• user who spooled the job 

•number of bytes to send 

• type of command requested (S for sending files, R for receiving files, X for remote uucp) 

• file or command desired. 

OPTIONS 

FILES 

-bbaud Uses baud to compute the transfer time instead of the default 1200 baud. 

-djobno Deletes job number jobno (as obtained from a previous uuq command) from the uucp queue. 
Only the UUCP Administrator is permitted to delete jobs. 

-h Prints only the summary lines for each system. Summary lines list system name, number of 
jobs for the system, and total number of bytes to send 

-1 Specifies a long format listing. The default is to list only the job numbers sorted across the 
page. 

-r sdir Looks for files in the spooling directory sdi.r instead of the default directory. 

-ssystem Limits output to jobs for systems whose system names begin with system. 

-uuser Limits output to jobs for users whose login names begin with user. 

/usr/spool/uucpl 
/usr/spool/uucp/C./C. • 
/usr/spool/uucp/Dhostname./D. • 
/usr/spool/uucp/XJX. • 

Default spool directory 
Control files 
Outgoing data files 
Outgoing execution files 

SEE ALSO 

BUGS 

uucp(lC), uux(lC), uulog(lC), uusnap(8C) 

No information is available on work requested by the remote machine. 

The user who requests a remote uucp command is unknown. 

Uuq -1 can be horrendously slow. 
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NAME 
uusend - send a file to a remote host 

SYNOPSIS 
uusend [option] sourcefile sysl !sys2! .. !remotefile 

DESCRIPTION 

OPTION 

Uusend sends a file to a given location on a remote system. The system need not be directly connected to 
the local system, but a chain of uucp( 1) links needs to connect the two systems. 

If you specify the sourcefile as ''-'', uusend treats the standard input as the sourcefile. This flag and the 
-m flag described below are intended primarily for internal use of uusend. 

The remotefile can include the -userid syntax. 

-mmode 
Takes the mode of the file on the remote end from the given octal number. Otherwise, uusend 
uses the mode of the input file. 

DIAGNOSTICS 
If anything goes wrong any further away than the first system down the line, you will never hear about it. 

SEE ALSO 

BUGS 

uux(l), uucp(l), uuencode(l) 

Uucp should make this command unnecessary. 

All systems along the line must have the uusend command available and allow remote execution of it. 

Some uucp systems have a bug that disallows binary files as input to a uux command. If this bug exists in 
any system along the line, the file will show up severly munged. 
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NAME 
uux - unix to unix command execution 

SYNOPSIS 
uux [ options ] command-string 

DESCRIPTION 
Uux will gather zero or more files from various systems, execute a command on a specified system and 
then send standard output to a file on a specified system. 

The command-string is made up of one or more arguments that look like a Shell command line, except that 
the command and filenames may be prefixed by system name!. A null system name is interpreted as the 
local system. 

File names may be one of 

( 1) a full path name; 

(2) a path name preceded by -user where user is a login name on the specified system and is 
replaced by that user's login directory; 

(3) a path name prefixed by ·; where - is expanded to the system's public directory (usually 
/usr/spool/uucppublic ); 

(4) a partial pathname, which is prefixed by the current directory. 

As an example, the command 

uux "!cliff usg!/usr/dan/filel pwba!/a4/clan/file2 > rldan/file.diff" 

gets the filel and file2 files from the ''usg'' and ''pwba'' machines, executes a diff'(l) command and puts 
the results in file.diff in the local /usr/spool/uucppublic/dan/ directory. 

Any special shell characters, such as <>;I, should be quoted either by quoting the entire command-string, 
or quoting the special characters as individual arguments. 

Uux will attempt to get all files to the execution system. For files that are output files, the filename must be 
escaped using parentheses. For example, the command 

uux a!wc b!/usr/filel \(c!/usr/file2 \) 

gets /usr/filel from system "b" and send it to system "a", runs wc command on that file and sends the 
result of the wc command to system ''c' '. 

Uux will notify you by mail if the requested command on the remote system was disallowed. This 
notification can be turned off by the -n option. 

OPTIONS 
Makes the standard input to uux the standard input to the command-string. 

-aname Uses name as the user identification replacing the initiator user-id. 

-c Does not copy local file to the spool directory for transfer to the remote machine (this is the 
default). 

-C Forces the copy of local files to the spool directory for transfer. 

-ggrade Sets the grade for the uux operation. Grade is a single letter/number, from 0 to 9, A to Z, or a 
to z; 0 is the highest, and z is the lowest grade. The default is A; by comparison uucp(lC) 
defaults ton and mail is usually sent at grade C. Lower grades should be specified for high­
volume jobs, such as news. 

-I Tries to make a link from the original file to the spool directory. If the link cannot be made, 
uux copies the file. 

-L Starts up uucico with the -L flag. This will force calls to be made to local sites only (see 
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FILES 

uucico(8C)). 

-n Does not notify the user when the command completes. 

-p Same as -: Makes the standard input to uux the standard input to the command-string. 

-r Does not start the file transfer, just queue the job. 

-xdebug Produces debugging output on stdout. The debug is a number between 0 and 9; higher 
numbers give more detailed information. Debugging. is permitted only for privileged users 
{specifically, those with read access to L.sys(S). 

-z Notifies the user only if the command fails. 

/usr/spool/uucp 
/usr/lib/uucpl• 

spool directories 
UUCP configuration data and daemons 

SEE ALSO 
uucp{lC), uucico(8C), uuxqt(8C). 

WARNING 

BUGS 

For security reasons, many installations will limit the list of commands executable on behalf of an incom­
ing request from uux. Many sites will permit little more than the receipt of mail (see mail(l)) via uux. 

Only the first command of a shell pipeline may have a system-name!. All other commands are executed on 
the system of the first command. 

The use of the shell metacharacter • will probably not do what you want it to do. 

The shell tokens << and >> are not implemented. 

When invoking uux from csh(l), the'!' character must be prefixed by the'\' escape to inhibit csh's history 
mechanism. (Quotes are not sufficient) 
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NAME 
vacation - return ''I am on vacation'' message 

SYNOPSIS 
vacation [ option ] 
vacation user 

DESCRIPTION 

OPTION 

Vacation returns a message saying that you are on vacation to any user who sends you mail. It is intended 
for use in a .forward file. For example, your .forward file might contain the following: ' 

\eric, "!vacation eric" 

This line would send messages to you (assuming your login name was eric) and send a message back to the 
sender. 

Vacation expects a file called .vacation.~g in your home directory containing a message to be sent back 
to each sender. It should be an entire message (including headers). For example, it might say: 

From: eric@ucbmonet.Belkeley.EDU (Eric Allman) 
Subject I am on vacation 
Delivered-By-The-Graces-Of: the Vacation program 

I am on vacation until July 22. If you have something urgent, 
please contact Joe Kalash dcalash@ucbingres.Berkeley.EDU>. 

--eric 

Vacation will send this message only once a week to each unique sender. A list of the people who have 
sent you messages are kept in the files .vacation.pag and .vacation.dir in your home directory. The -I 
option initializes these files. You should run vacation with this option before before you modify your .for­
ward file. 

If the -I flag is not specified, vacation reads the first line from the standard input for a UNIX-style "From'' 
line to determine the sender. If this is not present, a nasty diagnostic is produced. Sendmail(8) includes 
the "From" line automatically. 

No message is sent if the initial "From" line includes the string "-REQUEST@" or if a "Precedence: 
bulk" or "Precedence: junk" line is included in the header. 

-I Initializes the files .vacation.pag and .vacation.dir. Run vacation with this option before you 
modify your .forward file. 

SEE ALSO 
sendmail(8) 
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NAME 
vgrind - grind nice listings of programs 

SYNOPSIS 
vgrind [ options J name ... 

DESCRIPTION 
Vgrind formats the program sources which are arguments in a nice style using troff(!). Vgrind puts in 
italics, keywords in bold face, and lists the name of the current function down the margin of each page as 
the name is encountered. 

V grind runs in two basic modes, filter mode or regular mode. In filter mode vgrind acts as a filter in a 
manner similar to tbl(l). The standard input is passed directly to the standard output except for lines 
bracketed by the troff-like macros: 

.vs -starts processing 

. vE - ends processing 

These lines are formatted as described above. The output from this filter can be passed to troff for output. 
There need be no particular ordering with eqn(l) or tbl(l). 

In regular mode vgrind accepts input files, processes them, and passes them to troff'( 1) for output. 

In both modes vgrind passes any lines beginning with a decimal point without conversion. 

OPTIONS 

FILES 

-dfile 

-f 

Forces input to be taken from standard input (default if 

Specifies an alternate language definitions file (default is /usr/lib/vgrindefs). -f is specified). 

Forces filter mode. 

-h header Specifies a particular header to put on every output page (default is the filename). 

-Uanguage Specifies the language to use. Currently known are PASCAL (-Ip), MODEL (-lm),C (-le or 
the default), CSH (-lcsh), SHELL (-~h), RATFOR (-Ir), MODULA2 (-lmod2), YACC 
(-lyacc), ISP (-lisp), and ICON (-ll). 

-n Forces no keyword holding. 

-sn Specifies a point size n to use on output (exactly the same as the argument of a .ps command). 

-t Similar to the same option in troff' causing formatted text to go to the standard output. 

-W Forces output to the (wide) Versatec printer rather than the (narrow) Varian. 

-x Outputs the index file in a "pretty" format. The index file itself is produced whenever vgrind 
is run with a file called index in the current directory. The index of function definitions can 
then be run off by giving vgrind the -x option and the file index as argument. 

index 
/usr/lib/tmac/tmac. vgrind 
/usr/lib/vfontedpr 
/usr/lib/vgrindefs 

file where source for index is created 
macro package 
preproces~or 

language descriptions 

SEE ALSO 

BUGS 

vlp(l), vtroff'(l), vgrindefs(5) 

Vfontedpr assumes that a certain programming style is followed: 

For C - function names can be preceded on a line only by spaces, tabs, or an asterisk. The parenthesized 
arguments must also be on the same line. 
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For PASCAL- function names need to appear on the same line as the keywordsfunction or procedure. 

For MODEL - function names need to appear on the same line as the keywords is beginproc. 

If these conventions are not followed, the indexing and marginal function name comment mechanisms will 
fail. 

More generally, arbitrary formatting styles for programs mostly look bad. The use of spaces to align 
source code fails miserably; if you plan to vgrind your program you should use tabs. This is somewhat 
inevitable since the font used by vgrind is variable width. 

The mechanism of ctags in recognizing functions should be used here. 

Filter mode does not work in documents using the -me or -ms macros. 
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NAME 
vi - screen oriented (visual) display editor based on ex 

SYNOPSIS 
vi [ options ] [files ] 

DESCRIPTION 
Vi (visual) is a display oriented text editor based on ex(l). Ex and vi run the same code. The user can 
access the command mode of ex from within vi and vice-versa. 

The Vi Quick Reference card and the Introduction to Display Editing with Vi provide full details on using 
vL 

OPTIONS 

FILES 

+pos Positions the file at pos (end of the file default). Posis any editor command which does not 
contain a space. 

-I Sets options appropriately for editing USP. 

-r Retrieves last saved version of file after a system or editor crash. (List of all saved files is the 
default) 

-t tag Edits file containing tag and positions editor at its definition. 

-wn Sets default window size to n. 

See ex(l). 

SEE.ALSO 

BUGS 

ex(l), edit(l), 
Vi Quick Referen.cecard, An. Introduction to Display Editing with Vi. 

Software tabs using "T work only immediately after the autoinden.t. 

Left and right shifts on intelligent terminals don't make use of insert and delete character operations in the 
terminal. 

The wrapmargin option can be fooled since it looks at output columns when blanks are typed. If a long 
word passes through the margin and onto the next line without a break, then the line won't be broken. 

Insert/delete within a line can be slow if tabs are present on intelligent terminals, since the terminals need 
help in doing this correctly. 

Saving text on deletes in the named buffers is somewhat inefficient 

The source command does not work when executed as :source; there is no way to use the :append, 
:change, and :insert commands, since it is not possible to give more than one line of input to a: escape. 
To use these on a :global you must Q to ex command mode, execute them, and then reenter the screen edi­
tor with vi or open. 
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NAME 
vlp - Format Lisp programs to be printed with nroff, vtroff, or troff 

SYNOPSIS 
vlp [ options ] files 

DESCRIPTION 
Vlp formats the named files so that they can be run through nroff, vtroff, or troff to produce listings that 
line-up and are attractive. The first non-blank character of each line is lined-up vertically, as in the source 
file. Comments (text beginning with a semicolon) are printed in italics. Each function's name is printed in 
bold face next to the function. This format makes Lisp code look attractive when it is printed with a vari­
able width font. 

Normally, vlp works as a filter and sends its output to the standard outpuL However, the -v switch pipes 
the output directly to vtroff. If no files are specified, then vlp reads from the standard input. 

OPTIONS 

FILES 

-d Puts vlp into debugging mode. 

-f Formats Lisp code embedded in a documenL This is Vlp's filtered mode, in which all lines are 
passed unmcxlified, except those lines between the directives .Ls and .Le. The directive .Ls takes 
an optional argument that gives the point size for the embedded code. If not size is specified, the 
size of the surrounding text is used. 

-I Prevents vlp from placing labels next to functions. This switch is useful for embedded Lisp code, 
where the labels would be distracting. 

-p pointsize 
Changes the size of the text from its default value of 8 points to the specified size of 6, 8, 10, or 12 
points. Once set, the point size is used for all subsequent files. This point size does not apply to 
embedded text (see-f above). 

-T title Specifies ·a title to be printed on each page. Each -T switch applies only to the next filename 
given. If you want to specify titles for more than one file, include the -T option and a title before 
each filename on the command line. Titles are not printed for embedded text (see-f, above). This 
switch may not be used if vlp is reading from the standard input. 

-v Causes vlp to send its output to vtroff rather than the standard output. 

/usr/lib/vlpmacs 

SEE ALSO 

troff/nroff macros 

BUGS 

vgrind(l), lisp(l) 

Vlp transfonm \ into \ \ so that it will be printed ouL Hence, troff commands cannot be embedded in Lisp 
code. 
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NAME 
vmstat - report virtual memory statistics 

SYNOPSIS 
vmstat [ options ] [ drives ] [ interval [ count ] ] 

DESCRIPTION 
Vmstat delves into the system and nonnally reports certain statistics kept about process, virtual memory, 
disk, trap and cpu activity. 

If none of these options are given, vmstat will report in the first line a summary of the virtual memory 
activity since the system has been booted. If interval is specified, then successive lines are summaries over 
the last interval seconds. The command 

vmstatS 

prints what the system is doing every five seconm. Five seconm is a good choice of printing interval since 
this is how often some of the statistics are sampled in the system. Others vary every second, running the 
output for a while will make it apparent which are recomputed every second. If a count is given, the statis­
tics are repeated count times. 

If more than four disk drives are configured in the system, vmstat displays only the first four drives, with 
priority given to Massbus disk drives (i.e. if both Unibus and Massbus drives are present and the total 
number of drives exceeds four, then some number of Unibus drives will not be displayed in favor of the 
Massbus drives). To force vmstat to display specific drives, their names may be supplied on the command 
line. 

OPTIONS 
-I Instead of reporting its standard statistics, reports on the number of forks and vrorks since system 

startup and the number of pages of virtual memory involved in each kind of fork. 

-i Instead of reporting its standard statistics, reports on the number of intem1pts taken by each dev­
ice since system startup. 

-s Instead of reporting its standard statistics, prints the contents of the sum structure, giving the total 
number of several kinds of paging related events which have occurred since boot. 

FORMAT FIELDS 
Procs: information about numbers of processes in various states. 

r 
b 
w 

in run queue 
blocked for resources (i/o, paging, etc.) 
runnable or short sleeper ( < 20 secs) but swapped 

Memory: information about the usage of virtual and real memory. Virtual pages are considered active if 
they belong to processes which are running or have run in the last 20 seconm. A "page" here is 1024 
bytes. 

avrn 
fre 

active virtual pages 
size of the free list 

Page: information about page faults and paging activity. These are averaged each five seconds, and given 
in units per second. 

le 

at 
pi 
po 
fr 
de 
sr 
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page reclaims (simulating ieference bits) 
pages attached (found in free list) 
pages paged in 
pages paged out 
pages freed per second 
anticipated short term memory shortfall 
pages scanned by clock algorithm, per-second 

INTEGRATED SOLUTIONS 4.3 BSD 1 



VMSTAT(l) UNIX Programmer's Manual VMSTAT( 1) 

uplhp/Jk/ra: Disk operations per second (this field is system dependent). Typically paging will be split 
across several of the available drives. The number under each of these is the unit number. 

FILES 

Faults: trap/interrupt rate averages per second over last 5 seconds. 

in (non clock) device interrupts per second 
sy system calls per second 
cs cpu context switch rate (switches/sec) 

Cpu: breakdown of percentage usage of CPU time 

us 
sy 
id 

user time for normal and low priority processes 
system time 
cpu idle 

/dev/kmem, /vmunix 

SEE ALSO 
systat(l), iostat(l) 

The sections starting with "Interpreting system activity" in Installing and Operating 4.2bsd. 
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NAME 
vwidth - make troff' width table for a font 

SYNOPSIS 
vwidthjontfile pointsize > ftu.c 
cc -c rtu.c 
mv l't.u.o /usr/lib/font/f'txx 

DESCRIPTION 
Vwidth translates width information stored in the vfont style format to the object file format expected by 
troff'. Troff' wants an object file in a.out(S) fomtat. (I'his fact does not seem to be documented anywhere.) 
Troff' should look directly in the font file but it doesn't 

Use vwidth after editing a font with fed(l). You don't need to use vwkltb unless you have made a change 
that would affect the width tables. Such changes include numerically editing the width field, adding a new 
character, and moving or copying a character to a new position. It is not always necessary to use vwidth if 
the physical width of the glyph (e.g. the number of columns in the bit matrix) has changed; however, if the 
physcial width has changed much the logical width should probably be changed as well and vwidth should 
be run. 

Vwidth produces a C program on its standard output. Run this program through the C compiler and save 
the object file (that is, the resulting .o file). Place the object file in /usr/lib/font in the file ftu where is a one 
or two letter code that is the logical (internal to troff) font name. This name can be found by looking in the 
file /usr/lib/fontinfo//name •·where /name is the external name of the font. 

SEE ALSO 
fed(l), trofl'(l), vtrofl'(l) vfont(S), 

BUGS 

Produces the C file using obsolete syntax that the portable C compiler complains about. 
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NAME 
w - who is on and what they are doing 

SYNOPSIS 
w [ -h ] [ -s ] [ user ] 

DESCRIPTION 
W prints a summary of the current activity on the system, including what each user is doing. The heading 
line shows the current time of day, how long the system has been up, the number of users logged into the 
system, and the load averages. The load average numbers give the number of jobs in the run queue aver­
aged over 1, 5, and 15 minutes. 

The fields output are: 

•the users login name 
•the name of the tty the user is on 
•the time of day the user logged on 
•the number of minutes since the user last typed anything 
•the CPU time used by all processes and their children on that terminal 
•the CPU time used by the currently active processes 
•the name and arguments of the current process. 

If a user name is included, the output will be restricted to that user. 

OPTIONS 

FILES 

-h Suppresses the heading. 

-1 Prints the long output, which is the default 

-s Asks for a short form of output In the short form, the tty is abbreviated, the login time and cpu 
times are left off, as are the arguments to commands. 

/etc/utrnp 
/devlkmem 
/devldrum 

SEE ALSO 

BUGS 

who(l ), finger(l }, ps( 1) 

The notion of the "current process" is muddy. The current algorithm is "the highest numbered process on 
the terminal that is not ignoring interrupts, or, if there is none, the highest numbered process on the termi­
nal''. This fails, for example, in critical sections of programs like the shell and editor, or when faulty pro­
grams running in the back.ground fork and fail to ignore interrupts. (In cases where no process can be 
found, w prints"-".) 

The CPU time is only an estimate, in particular, if someone leaves a background process running after log­
ging out, the person currently on that terminal is "charged" with the time. 

Back.ground processes are not shown, even though they account for much of the load on the system. 

Sometimes processes, typically those in the background, are printed with null or garbaged arguments. In 
these cases, the name of the command is printed in parentheses. 

W does not know about the new conventions for detection of background jobs. It will sometimes find a 
background job instead of the right one. 
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NAME 
wait - await completion of process 

SYNOPSIS 
wait 

DESCRIPTION 

WAIT(l) 

This command waits until all background processes (processes started with & ) have completed, then 
reports on abnormal terminations. 

Because the wait(2) system call must be executed in the parent process, the Shell itself executes wait, 
without creating a new process. 

SEE ALSO 
sh(l) 

BUGS 
Not all the processes of a 3- or more-stage pipeline are children of the Shell; thus, these processes cannot 
be waited for. (This bug does not apply to csh(l).) 
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NAME 
wall - write to all users 

SYNOPSIS 
wall 

DESCRIPTION 

UNIX Programmer's Manual WALL(l) 

Wall reads its standard input until an end-of-file. It then sends the message entered on its standard input, 
preceded by 'Broadcast Message •.• ', to all logged in users. 

The sender should be super-user to override any protections the users may have invoked. 

FILES 
/dev/tty? 
/etc/utmp 

SEE ALSO 
mesg(l), write(l) 

DIAGNOSTICS 
'Cannot send to ... ' when the open on a user's tty file fails. 
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NAME 
wc - word count 

SYNOPSIS 
wc [ options ] [ name ... ] 

DESCRIPTION 
W c counts lines, words and characters in the named files, or in the standard input if no filename is 
specified. A word is a maximal string of characters delimited by spaces, tabs or newlines. 

OPTIONS 
-c Counts only the number of characters. 

-I Counts only the number of lines. 

-w Counts only the number of words. 
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NAME 
what - show what versions of object modules were used to construct a file 

SYNOPSIS 
what filenames 

DESCRIPTION 

WHAT( 1) 

What reads each file and searches for sequences of the form"@(#)" as inserted by the source code con­
trol system. It then prints the remainder of the string after this marker, up to a null character, newline, dou­
ble quote, or ">" character. 

BUGS 
As SCCS is not licensed with UNIX/32V, this is a rewrite of the what command which is part of SCCS, 
and may not behave exactly the same as that command does. 
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NAME 
whatis - describe what a command is 

SYNOPSIS 
whatis command ... 

DESCRIPTION 

WHATIS(l) 

Whatis looks up a given command and prints the header line from the manual section. You can run the 
man( 1) command to get more information about a particular command If the line starts 'name( section) ... ' 
you can type 'man section name' to display the documentation for it. For example, the line whatis ed 
prints the line "ed (1)- text editor", and the line man 1 eel prints the manual. 

Whatis is actually the -f option to the man(l) command 

FILES 
/usr/man/whatis Data base 

SEE ALSO 
man(l), catman(8) 
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NAME 
where is - locate source, binary, and or manual for program 

SYNOPSIS 
where is [ options ] filenames 

DESCRIPTION 
Whereis locates source/binary and manuals sections for specified files. The supplied names are first 
stripped of leading pathname components and any (single) trailing extension of the form ''.ext'', e.g. '' .c' '. 
Prefixes of ''s.'' resulting from use of source code control are also dealt with. Whereis then attempts to 
locate the desired program in a list of standard places. 

OPTIONS 
-b Searches only for binaries. 

-Bdir Searches for binaries in the specified directory or directories. 

-f Terminates the last such directory list and signal the start of filenames. 

-m Searches only for manual sections respectively. 

-M dir Searches for manual entries in the specified directory or directories. 

-s Searches only for sources. 

-S dir Searches for sources in the specified directory or directories. 

-u Searches for unusual entries. A file is said to be unusual if it does not have one entry of each 
requested type. Thus "whereis -m -u •" asks for those files in the current directory which have 
no documentation. 

EXAMPLE 

FILES 

BUGS 

The following set of commands find all the files in /usr/bin which are not documented in /usr/man/man 1 
with source in /usr/src/cmd: 

cd/usr/ucb 
whereis -u -M /usr/man/man 1 -S /usr/src/cmd -f • 

/usr/src/• 
/usr/{doc,man}/* 
/lib, /etc, /usr/{lib,bin,ucb,old,new,local} 

Since the program uses cbdir(2) to run faster, pathnames given with the -M -Sand -B must be full; i.e. 
they must begin with a ''I''. 
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NAME 
which - locate a program file including aliases and paths (csh only) 

SYNOPSIS 
which filenames 

DESCRIPTION 

WHICH( 1) 

Which takes a list of names and looks for the files which would be executed had these names been given as 
commands. Each argument is expanded if it is aliased, and searched for along the user's path. Both aliases 
and path are taken from the user's .cshrc file. 

FILES 
-1.cshrc 

DIAGNOSTICS 

source of aliases and path values 

A diagnostic is given for names which are aliased to more than a single word, or if an executable file with 
the argument name was not found in the path. 

BUGS 
Which must be executed by a csh, since on1y csh's know about aliases. 
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NAME 
who - who is on the system 

SYNOPSIS 
who [ who-file ] [ am I ] 

DESCRIPTION 

FILES 

Without an argument, who lists the login name, terminal name, and login time for each current UNIX user. 
It examines the /etc/utmp file to obtain its information. 

If a filename is specified on the command line, who searches that file for this login information. Typically 
the given file will be /usr/adm/wtmp, which contains a record of all the logins since it was created. Then 
who lists logins, logouts, and crashes since the creation of the wtmp file. Each login is listed with user 
name, terminal name (with '/dev/' suppressed), and date and time. When an argument is given, logouts 
produce a similar line without a user name. Reboots produce a line with 'x' in the place of the device 
name, and a fossil time indicative of when the system went down. 

With two arguments, as in 'who am I' (and also 'who are you'), who tells what user you are logged in as, 
what terminal you are using, and when you logged in. 

/etc/utmp 

SEE ALSO 
getuid(2), utmp(5) 

April 29, 1985 INTEGRATED SOLUTIONS 4.3 BSD 1 



WHOAMl(l) UNIX Programmer's Manual 

NAME 
whoami - print effective current user id 

SYNOPSIS 
whoami 

DESCRIPTION 

WHOAMI(l) 

Whoami prints your true user name. It works even if you are su'd onto another account. The who com­
mand who am i does not work in this condition because it gets its information from /etc/utrnp. 

FILES 
/etc/passwd 

SEE ALSO 
who(l) 
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NAME 
whois - DARPA Internet user name directory service 

SYNOPSIS 
whoisname 

DESCRIPTION 
To use whois, enter a name or a handle ("ident"), such as "Smith" or "SRI-NIC'. Starting with a period 
forces a name-only search; starting with exclamation point forces handle-only. Examples: 

Smith looks for name or handle SMI1H 
!SRI-NIC looks for handle SRI-NIC only 
.Smith, John looks for name JOHN SMITH only 

Adding '' ... " to the argument will match anything from that point, e.g. ''ZU ... " will match ZUL, ZUM, etc. 
Who~ then looks for the name or handle you specified. 

To see the ENTIRE membership list of a group or organization, if you are asking about a group or org, 
shown with the record, use an asterisk character'•' directly preceding the given argument [CAUTION: If 
there are a lot of members this will take a long time!] You may of course use an exclamation point and an 
asterisk, or a period and an asterisk together. 

For a help message similar to the description above, type: 

whois help 

SEE ALSO 
RFC 812: Nicname/Whois 
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NAME 
window - window environment 

SYNOPSIS 
window [ options ] 

DESCRIPTION 
Window implements a window environment on ASCil terminals. 

A window is a rectangular portion of the physical terminal screen associated with a set of processes. Its 
sii.e and position can be changed by the user at any time. Processes communicate with their window in the 
same way they nonnally interact with a tenninal-through their standard input, output, and diagnostic file 
descriptors. The window program handles the details of redirecting input an output to and from the win­
dows. At any one time, only one window can receive input from the keyboard, but all windows can simul­
taneously send output to the display. 

Windows can overlap and are framed as necessary. Each window is named by one of the digits '' 1'' to 
''9' '. This one character identifier, as well as a user definable label string, are displayed with the window 
on the top edge of its frame. A window can be designated to be in the foreground, in which case it will 
always be on top of all normal, non-foreground windows, and can be covered only by other foreground 
windows. A window need not be completely within the edges of the tenninal screen. Thus a large window 
(possibly larger than the screen) may be positioned to show only a portion of its full size. 

Each window has a cursor and a set of control functions. Most intelligent terminal operations such as line 
and character deletion and insertion are supported. Display modes such as underlining and reverse video 
are available if they are supported by the terminal. In addition, similar to terminals with multiple pages of 
·memory, each window has a text buffer which can have more lines than the window itself. 

OPTIONS 
When window starts up, the commands (see long commands below) contained in the file .windowrc in the 
user's home directory are executed Hit does not exist, two equal sized windows spanning the terminal 
screen are created by default 

The command line options are: 

-ccommand 
Executes the string command as a long command (see below) before doing anything else. 

-d Ignores the . windowrc file and creates the two default windows instead. 

~ escape-char 
Sets the escape character to escape-char. Escape-char can be a single character, or in the form AX 
where X is any character, meaning control-X. 

-I Stands for fast Does not perform any startup action. 

-t Turns on terse mode (see terse command below). 

PROCESS ENVIRONMENT 
With each newly created window, a shell program is spawned with its process environment tailored to that 
window. Its standard input, output, and diagnostic file descriptors are bound to one end of either a 
pseudo-terminal (pty (4)) or a UNIX domain socket (socketpair (4)). Ha pseudo-terminal is used, then its 
special characters and modes (see stty (1)) are copied from the physical terminal. A termcap (5) entry 
tailored to this window is created and passed as environment (environ (S)) variable TERMCAP. The 
termcap entry contains the window's size and characteristics as well as infonnation from the physical ter­
minal, such as the existence of underline, reverse video, and other display modes, and the codes produced 
by the terminal's function keys, if any. In addition, the window sii.e attributes of the pseudo-terminal are 
set to reflect the size of this window, and updated whenever it is changed by the user. In particular, the edi­
t<r vi( 1) uses this ,information to redraw its display. 
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OPERATION 
During normal execution, window can be in one of two states: conversation mode or command mode. In 
conversation mode, the terminal's real cursor is placed at the cursor position of a particular window--called 
the current window--and input from the keyboard is sent to the process in that window. The current win­
dow is always on top of all other windows, except those in foreground In addition, it is set apart by 
highlighting its identifier and label in reverse video. 

Typing window's escape character (normally "P) in conversation mode switches it into command mode. In 
command mode, the top line of the terminal screen becomes the command prompt window, and window 
interprets input from the keyboard as commands to manipulate windows. 

There are two types of commands: short commands are usually one or two key strokes; long commands are 
strings either typed by the user in the command window (see the'':'' command below), or read from a file 
(see source below). 

SHORT COMMANDS 
Below,# represents one of the digits" l" to "9" corresponding to the windows 1 to 9. 'X means conttol­
X, where Xis any character. In particular,"" is control-". Escape is the escape key, or"[. 

All entries are in alphabetical order, whether they use a control character or not. 

# Select window # as the current window and return to conversation mode. 

%# Selects window# but stay in command mode. 

Selects the previous window and return to conversation mode. This is useful for toggling between 
two windows. 

escape Returns to conversation mode. 

? Lists a short summary of commands. 

Enters a line to be executed as long commands. Normal line editing characters (erase character, 
erase word, erase line) are supponed. 

"B Scrolls the current window up by the full window size. 

c# Closes window #. The process in the window is sent the hangup signal (see kill (1)). Csh (1) 
should handle this signal correctly and cause no problems. 

"D Scrolls the current window down by half the window size. 

"E Scrolls the current window down by one line. 

"'F Scrolls the current window down by the full window size. 

h Moves the cursor of the current window left by one column. 

j Moves the cursor of the current window down by one line. 

k Moves the cursor of the current window up by one line. 

I Moves the cursor of the current. window right by one column. 

"L Redraws the screen. 

m# Moves window # to another location. A box in the shape of the window is drawn on the screen to 
indicate the new position of the window, and the same keys as those for the w command are used 
to position the box. The window can be moved partially off-screen. 

M# Moves window # to its previous position. 

"P Return to conversation mode and write "P to the current window. Thus, typing two "P's in conver­
sation mode sends one to the current window. If the window escape is changed to some other 
character, that character takes the place of "P here. 

q Exits window. Requests confirmation before exiting. 
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"Q Starts output in the current window. 

s# Changes the size of window #. The user is prompted to enter the new lower right comer of the 
window. A box is drawn to indicate the new window size. The same keys used in wand m are 
used to enter the position. 

S# Changes window # to its previous size. 

"S Stops output in the current window. 

"U Scrolls the current window up by half the window size. 

w Creates a new window. The user is prompted for the positions of the upper left and lower right 
corners of the window. The cursor is placed on the screen and the keys ''h' ', ''j' ', ''k' ', and ''I' ' 
move the cursor left, down, up, and right, respectively. The keys ''H", "J", "K", and "L" 
move the cursor to the respective limits of the screen. Typing a number before the movement 
keys repeats the movement that number of times. Return enters· the cursor position as the upper 
left comer of the window. The lower right comer is entered in the same manner. During this pro­
cess, the placement of the new window is indicated by a rectangular box drawn on the screen, 
corresponding to where the new window will be framed Typing escape at any point cancels this 
command 

This window becomes the current window, and is given the first available ID. The default buffer 
size is used (see nline command below). 

Only fully visible windows can be created this way. 

"Y Scrolls the current window up by one line. 

"Z Suspends window. 

LONG COMMANDS 
Long commands are a sequence of statements parsed much like a programming language, with a syntax 
similar to that of C. Numeric and string expressions and variables are supported, as well as conditional 
statements. 

There are two data types: string and number. A string is a sequence of letters or digits beginning with a 
letter. "_" and "." are considered letters. Alternately, non-alphanumeric characters can be included in 
strings by quoting them in """ or escaping them with "\". In addition, the "\" sequences of C are sup­
ported, both inside and outside quotes (e.g., "\n" is a new line, "\r" a carriage return). For example, these 
are legal strings: abcde01234, "&#$"•&#", ab"$#"cd, ab\$\#cd, "/usr/ucb/window". 

A number is an integer value in one of three forms: a decimal number, an octal number preceded by ''O' ', 
or a hexadecimal number preceded by "Ox" or "OX". The natural machine integer size is used (i.e., the 
signed integer type of the C compiler). As in C, a non-zero number represents a boolean true. 

The character '' #'' begins a comment which terminates at the end of the line. 

A statement is either a conditional or an expression. Expression statements are terminated with a new line 
or'';''. To continue an expression on the next line, terminate the first line with''\''. 

CONDITIONAL STATEMENT 
Window has a single control structure: the fully bracketed if statement in the form 

if <expn- then 
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<Statement> 

elsif <expn- then 
<statement> 

else 
<Statement> 
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end.if 
The else and elsif parts are optional, and the latter can be repeated any number of times. <Expr> must be 
numeric. 

EXPRESSIONS 
Expressions in window are similar to those in the C language, with most C operators supported on numeric 
operands. In addition, some are overloaded to operate on strings. 

When an expression is used as a statement, its value is discarded after evaluation. Therefore, only expres­
sions with side effects (assignments and function calls) are useful as statements. 

Single valued (no arrays) variables are supported, of both numeric aiid string values. Some variables are 
predefined. They are listed below. 

The operators in order of increasing precedence: 

<exprb = <expr2> 
Assignment. The variable of name <uprl>, which must be string valued, is assigned the result 
of <expr2>. Returns the value of <expr2>. 

<exprb? <expr2>: <expr3> 
Returns the value of <expr2> if <exprl > evaluates true (non-zero numeric value); returns the 
value of <expr3> otherwise. Only one of <expr2> and <expr3> is evaluated. <Exprl > must be 
numeric. 

<exprl>ll<expr2> 
Logical or. Numeric values only. Short circuit evaluation is supported (i.e., if <exprl > evaluates 
true, then <expr2> is not evaluated). 

<exprl> && <expr2> 
Logical and with short circuit evaluation. Numeric values only. 

<exprl> I <expr2> 
Bitwise or. Numeric values only. 

<exprl>"' <expr2> 
Bitwise exclusive or. Numeric values only. 

<exprl>&<expr2> 
Bitwise and. Numeric values only. 

<exprl> == <expr2>, <exprl> != <expr2> 
Comparison (equal and not equal, respectively). The boolean result (either 1 or 0) of the com­
parison is returned. The operands can be numeric or string valued. One string operand forces the 
other to be converted to a string in necessary. 

<exprl> < <expr2>, <exprl> > <expr2>, 
Less than, greater than, less than or equal to, greater than or equal to. Both numeric and string 
values, with automatic conversion as above. 

<exprl> << <expr2>, <exprl> >> <expr2> 
If both operands are numbers, <exprl > is bit shifted left (or right) by <expr2> bits. If <exprl> 
is a string, then its first (or last) <expr2> characters are returns (if <expr2> is also a string, then 
its length is used in place of its value). 

<exprl> + <expr2>, <exprl> • <expr2> 
Addition and subtraction on numbers. For '' +' ', if one argument is a string, then the other is con­
verted to a string, and the result is the concatenation of the two strings. 

<exprl> • <expr2>, <exprb I <expr2>, 
Multiplication, division, modulo. Numbers only. 

-<expr>, -<expr>,!<expr>,S<expr>,S?<expr> 
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The first three are unary minus, bitwise complement and logical complement on numbers only. 
The operator, "$",takes <expr> and returns the value of the variable of that name. If <expr> is 
numeric with value n and it appears within an alias macro (see below), then it refers to the nth 
argument of the alias invocation. "$?" tests for the existence of the variable <expr>, and returns 
1 if it exists or 0 otherwise. 

<expr>(<arglist>) 
Function call. <Expr> must be a string that is the unique prefix of the name of a builtin window 
function or the full name of a user defined alias macro. In the case of a builtin function, <arglist> 
can be in one of two forms: 

<exprl>, <expr2>, ... 
argnamel - <exprl>, argname2 - <expr2>, ... 

The two forms can in fact be intermixed, but the result is unpredictable. Most arguments can be 
omitted; default values will be supplied for them. The argnames can be unique prefixes of the the 
argument names. The commas separating arguments are used only to disambiguate, and can usu­
ally be omitted. 

Only the first argument form is valid for user defined aliases. Aliases are defined using the alias 
builtin function (see below). Arguments are accessed via a variant of the variable mechanism (see 
"$"operator above). 

Most functions return value, but some are used for side effect only and so must be used as state­
ments. When a function or an alias is used as a statement, the parenthesis surrounding the argu­
ment list may be omitted Aliases return no value. 

BUILTIN FUNCTIONS 
The arguments are listed by name in their natural order. Optional arguments are in square brackets ('' [ ] ''). 
Arguments that have no names are in angle brackets("<>"). 

alias([ <String>],· [<String-list>]) 
If no argument is given, all currently defined alias macros are listed. Otherwise, <string> is 
defined as an alias, with expansion <string-list>. The previous definition of <string>, if any, is 
returned. Default for <string-list> is no change. 

close( avindow-list>) 
Close the windows specified in <window-list>. If <window-list> is the word all, than all win­
dows are closed. No value is returned. 

cursormodes([modes]) 
Set the window cursor to modes. Modes is the bitwise or of the mode bits defined as the variables 
m ul (underline), m rev (reverse video), m bile (blinking), and m grp (graphics, terminal depen­
dellt). Return val-;e is the previous - modes. . Default is - no change. For example, 
cursor($m _ revl$m _ blk) sets the window cunors to blinking reverse video. 

echo([ window], [<String-list>]) 
Write the list of strings, <string-list>, to window, separated by spaces and terminated with a new 
line. The strings are only displayed in the window, the processes in the window are not involved 
(see write below). No value is returned. Default is the current window. 

escape([ escapee]) 
Set the escape character to escape-char. Returns the old escape character as a one character 
string. Default is no change. Escapee can be a string of a single character, or in the form '"X, 
meaning control-X. 

foreground([ window], [flag]) 
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Move window in or out of foreground. Flag can be one of on, off, yes, no, true, or false, with 
obvious meanings, or it can be a numeric expression, in which case a non-zero value is true. 
Returns the old foreground flag as a number. Default for window is the current window, default 
for flag is no change. 
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label([ window], [label]) 
Set the label of window to label. Returns the old label as a string. Default for window is the 
current window, default for label is no change. To turn off a label, set it to an empty string(""). 

listO No arguments. List the identifiers and labels of all windows. No value is returned. 

nline([nline]) 
Set the default buffer size to nline. Initially, it is 48 lines. Returns the old default buffer size. 
Default is no change. Using a very large buffer can slow the program down considerably. 

select([ window]) 
Make window the current window. The previous current window is returned. Default is no 
change. 

shell([ <String-list>]) 
Set the default window shell program to <string-list>. Returns the first string in the old shell set­
ting. Default is no change. Init13lly, the default shell is taken from the ·environment variable 
SHELL. 

source( filename) 
Read and execute the long commands in.filename. Returns -1 if the file cannot be read, 0 other­
wise. 

terse([ flag]) 
Set terse mode to flag. In terse mode, the command window stays hidden even in command 
mode, and errors are reported by sounding the terminal's bell. Flag can take on the same values 
as inforeground above. Returns the old terse flag. Default is no change. 

unalias(alias) 
Undefine alias. Returns -1 if alias does not exist, 0 otherwise. 

unset( variable) 
Undefine variable. Returns -1 if variable does not exist, 0 otherwise. 

variablesO 
No arguments. List all variables. No value is returned. 

window([row], [column], [nrow], [ncol], [nllne], [frame], 
[pty ], [mapnl], [shell]) 
Open a window with upper left comer at row, column and size nrow, ncol. If nlme is specified, 
then that many lines are allocated for the text buffer. Otherwise, the default buffer size is used. 
Default values for row, column, nrow, and ncol are, respectively, the upper, left-most, lower, or 
right-most extremes of the screen. Frame, pty, and mapnl are flag values interpreted in the same 
way as the argument to foreground (see above); they mean, respectively, put a frame around this 
window (default bUe), allocate pseudo-tenninal for this window rather than socketpair (default 
true), and map new line characters in this window to carriage return and line feed (default true if 
socketpair is used, false otherwise). SMll is a list of strings that will be used as the shell program 
to place in the window (default is the program specified by shell, see below). The created 
window's identifier is returned as a number. 

write([ window], [<String-list>]) 
Send the list of strings, <string-list>, to window, separated by spaces but not terminated with a 
new line. The strings are actually given to the window as input No value is returned. Default is 
the current window. 

PREDEFINED VARIABLES 
These variables are for information only. Redefining them does not affect the internal operation of win­
dow. 

baud The baud rate as a number between 50 and 38400. 
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FILES 

modes The display modes (reverse video, underline, blinking, graphics) supported by the physical termi­
nal. The value of modes is the bitwise or of some of the one bit values, m _ bllc, m _grp, m_rev, and 
m_ul (see below). These values are useful in setting.the window cursors' modes (see cursormodes 
above). 

m_blk The blinking mode bit. 

m _grp The graphics mode bit (not very useful). 

m_rev The reverse video mode bit. 

m _ ul The underline mode bit. 

ncol The number of columns on the physical screen. 

nrow The number of rows on the physical screen. 

term The terminal type. The standard name, found in the second name field of the terminal's 
TERMCAP entry, is used. 

-1.windowrc 
/dev/[pt]ty[pq]? 

startup command file. 
pseudo-terminal devices. 

DIAGNOSTICS 
Should be self explanatory. 
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NAME 
write - write to another user 

SYNOPSIS 
write user [ ttyname ] 

DESCRIPTION 

FILES 

Write copies lines from your terminal to that of another user. When first called, it sen& the message 

Message from yourname@yoursystem on -yourttyname at time ••• 

To begin two-way communication, the recipient of the message should write back at this point. If he does 
not, the write session ends when you type an 'EOT' character. If the recepient does write back, communi­
cation continues until an end of file is read from the terminal or an interrupt is sent. At that point write 
writes 'EOT' on the other terminal and exits. 

To write to a user who is logged in more than once, you can use the ttyname argument to indicate the 
appropriate terminal name. 

Users can use the mesg command to grant or deny pennission to write to their terminals. By defaul~ mesg 
allows writing. Certain commands, in particular nroff and pr(l) disallow messages in order to prevent 
messy output 

If the character '!' appears at the beginning of a line, write calls the shell to execute the rest of the line as a 
command 

The following protocol is suggested for using write. When you first write to another user, wait for him to 
write back before starting to send. Each party should end each message with a distinctive signal--{o) for 
'over' is conventional-so that the other may reply. Type (oo) for 'over and out' when you are ready to 
end the conversation. 

/etc/utmp to find user 
/bin/sh to execute '!' 

SEE ALSO 
mesg(l), who(l), mail(l) 
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NAME 
:xsend, xget, enroll - secret mail 

SYNOPSIS 
:xsend person 
xget 
enroll 

DESCRIPTION 

FILES 

These commands implement a secure communication channel similar to the mail( 1) program. Unlike the 
mail program, however, this channel ensures that no one can read the messages except the intended reci­
pient To do this, these commands employ a public-key cryptosystem using knapsacks. 

Use the enroll command to set up the password check that lets you receive mail. Enroll asks you for a 
password that you must enter at the xget prompt in order to receive secret mail. 

To receive secret mail, type xget. It asks for your password, then gives yoo the messages. 

To send secret mail, use xsend in the same manner as the ordinary mail command (However, it will 
accept only one target). A message announcing the receipt of secret mail is also sent by ordinary mail. 

/usr/spool/secretrnail/• .key: 
/usr/spool/secretrnail/• .[0-9 ]: 

keys 
messages 

SEE ALSO 
mail(l) 

BUGS 
It should be integrated with. ordinary mail. The announcement of secret mail makes traffic analysis possi­
ble. 
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NAME 
xstr - extract strings from C programs to implement shared strings 

SYNOPSIS 
xstr [ -c ] [ - ] [file ] 

DESCRIPTION 

FILES 

Xstr maintains a file strings into which strings in component parts of a large program are hashed. These 
strings are replaced with references to this common area. This serves to implement shared constant strings, 
most useful if they are also read-only. 

The command 

xstr-cname 

extracts the strings from the C source in name and replaces string references with expressions of the form 
(&xstr[number]) for some number. The command also prepends an appropriate declaration of xstr to the 
file and places the resulting C text in the file x.c to be compiled. The strings from this file are placed in the 
strings data base if they are not there already. Repeated strings and strings which are suffices of existing 
strings do not cause changes to the data base. 

After all components of a large program have been compiled a file xs.c declaring the common xstr space 
can be created by a command of the form 

xstr 

This x.s .c file should then be compiled and loaded with the rest of the program. If possible, the array can be 
made read-only (shared) saving space and swap overhead. 

Xstr can also be used on a single file. A command 

xstr name 

creates files x.c and xs.c as before, without using or affecting any strings file in the same directory. 

It may be useful to run xstr after the C preprocessor if any macro definitions yield strings or if there is con­
ditional code which contains strings which may not, in fac~ be needed Xstr reads from its standard input 
when the argument'-' is given. An appropriate command sequence for running xstr after the C preproces­
sor is: 

cc -E name.c I xstr -c -
cc-c x.c 
mv x.o name.o 

Xstr does not touch the file strings unless new items are added, thus make can avoid remaking x.s.o unless 
truly necessary. 

strings 
x.c 
xs.c 
/tm}Yxs• 

Data base of strings 
Massaged C source 
C source for definition of array 'xstr' 
Temp file when 'xstr name' doesn't touch strings 

SEE ALSO 
mkstr(l) 

BUGS 
If a string is a suffix of another string in the data base, but the shorter string is seen first by xstr both strings 
will be placed in the data base, when just placing the longer one there will do. 
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NAME 
yacc - yet another compiler-compiler 

SYNOPSIS 
yacc [ options ] grammar 

DESCRIPTION 
Yacc converts a context-free grammar into a set of tables for a simple automaton which executes an LR(l) 
parsing algorithm. The grammar may be ambiguous. Yacc uses specified precedence rules.to break ambi­
guities. 

The output file, y .tab.c , must be compiled by the C compiler to produce a program yyparse. This program 
must be loaded with the lexical analyzer program, yylex~ as well as main and yyerror, an error handling 
routine. These routines must be supplied by the user. Lex{l) is useful for creating lexical analyzers usable 
by yacc. 

OPTIONS 

FILES 

-cl Generates the file y.tab.h with the define statements that associate the yacc-assigned 'token codes' 
with the user-declared 'token names'. This allows source files other than y.tab.c to access the 
token codes. 

-v Prepares the file y .output, which contains a description of the parsing tables and a report on 
conflicts generated by ambiguities in the grammar. 

y.output 
y.tab.c 
y .tab.h defines for token names 
yacc.trnp, yacc.acts temporary files 
/usr/lib/yaccpar parser prototype for C programs 

SEE ALSO 
lex{l) 
LR Parsing by A. V. Aho and S. C. Johnson, Computing Surveys, June, 1974. 
YACC- Yet Another Compiler Compiler by S. C. Johnson. 

DIAGNOSTICS 

BUGS 

Yacc reports {on the standard output) the number of reduce-reduce and shift-reduce conflicts. They.output 
file contains a more detailed repon. Yacc also reports rules not reachable from the start symbol. 

Because filenames are fixed, no more than one yacc process can be active in a given directory at a time. 
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NAME 
yes - print text repeatedly 

SYNOPSIS 
yes [text] 

DESCRIPTION 

UNIX Programmer's Manual YES(l) 

Yes repeatedly outputs ''y''. If you type yes and some text on the command line, yes repeats the text ad 
infinitum. Termination is by rubout. 

EXAMPLE 
yes "This is a test." 

outputs: 

This is a test 
This is a test 
This is a test 
This is a test 

and so on until you type rubout. 
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ADVENTURE ( 6) 

NAME 
adventure- an exploration game 

SYNOPSIS 
/usr/games/adventure . 

DESCRIPTION 

UNIX Programmer's Manual ADVENTURE ( 6) 

The object of the game is to locate and explore Colossal Cave, find the treasures hidden there, and bring 
them back to the building with you. The program is self-descriptive to a point, but part of the game is to 
discover its rules. 

To terminate a game, type 'quit'; to save a game for later resumption, type 'suspend'. 

BUGS 
Saving a game creates a large executable file instead of just the information needed to resume the game. 
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NAME 
arithmetic - provide drill in number facts 

SYNOPSIS 
/usr/games/arithmetic [ +-xi ] [ range ] 

DESCRIPTION 
Arithmetic types out simple arithmetic problems, and waits for an answer to be typed in. If the answer is 
carect, it types back ''Right!'', and a new problem. If the answer is wrong, it replies ''What?'', and waits 
for another answer. After every twenty problems, it publishes statistics on correctness and the time 
required to answer. 

To quit the program, type an interrupt (delete). 

The first optional argument determines the kind of problem to be generated; +-xi respectively cause addi­
tion, subtraction, multiplication, and division problems to be generated. One or more characters can be 
given; if more than one is given, the different types of problems will be mixed in random order; default is 
+-. 

Range is a decimal number; all addends, subtrahends, differences, multiplicands, divisors, and quotients 
will be less than or equal to the value of range. Default range is 10. 

At the start, all numbers less than or equal to range are equally likely to appear. If the respondent makes a 
mistake, the numbers in the problem which was missed become more likely to reappear. 

As a matter of educational philosophy, the program will not give correct answers, since the learner should, 
in principle, be able to calculate them. Thus the program is intended to provide drill for someone just past 
the first learning stage, not to teach number facts de novo. For almost all users, the relevant statistic should 
be time per problem, not percen! correct 
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NAME 
backgammon - the game 

SYNOPSIS 
/usr/games/backgammon 

DESCRIPTION 

UNIX Prog~er's Manual 

This program does what you expect. It will ask whether you need instructions. 
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NAME 
banner - print large banner on printer 

SYNOPSIS 
/usr/games/banner [ -wn ] message ... 

DESCRIPTION 

BUGS 

Banner prints a large, high quality banner on the standard output. If the message is omitted, it prompts for 
and reads one line of its standard input If -w is given, the output is scrunched down from a width of 132 
to n , suitable for a narrow terminal. If n is omitted, it defaults to 80. 

The output should be printed on a hard-copy device, up to 132 columns wide, with no breaks between the 
pages. The volume is great enough that you may want a printer « a fast hardcopy terminal, but if you are 
patient, a decwriter or other 300 baud terminal will do. 

Several ASCII characters are not defined, notably<, >, [, ], \, ", _, {, }, I, and-. Also, the characters ", ', 
and & are funny looking (but in a useful way.) 

The -w option is implemented by skipping some rows and columns. The smaller it gets, the grainier the 
output. Sometimes it runs letters together. 
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NAME 
battlestar - a tropical adventure game 

SYNOPSIS 
battlestar [ -r (recover a saved game) ] 

DESCRIPTION 
Battlestar is an adventure game in the classic style. However, it's slightly less of a puzzle and more a 
game of exploration. There are a few magical worm in the game, but on the whole, simple English should 
suffice to make one's desires understandable to the parser. 

THESETIING 
In the days before the darkness came, when battlestars ruled the heavens ... 

Three He made and gave them to His daughters, 
Beautiful nymphs, the goddesses of the waters. 
One to bring good luck and simple feats of wonder, 
Two to wash the lands and churn the waves asunder, 
Three to rule the world and purge the skies with thunder. 

In those times great wizards were known and their powers were beyond belief. They could take any object 
from thin air, and, uttering the word 'su' could disappear. 

In those times men were known for their lust of gold and desire to wear fine weapons. Swords and coats of 
mail were fashioned that could withstand a laser blast 

But when the darkness fell, the rightful reigns were toppled. Swords and helms and heads of state went 
rolling across the grass. The entire fleet of battlestars was reduced to a single ship. 

SAMPLE COMMANDS 
take 
drop 

wear 
draw 

puton 
take off --

take an object 
drop an object 

wear an object you are holding 
carry an object you are wearing 

take an object and wear it 
draw an object and drop it 

throw <object> <direction> 

<Shell esc> 

IMPLIED OBJECTS 

May 6, 1986 

>-: take watermelon 
watermelon: 
Taken. 
>-:eat 
watermelon: 
Eaten. 
>-:take knife and sword and apple, drop all 
knife: 
Taken. 
broadsword; 
Taken. 

INTEGRATED SOLUTIONS 4.3 BSD 



BATTLESTAR ( 6) UNIX Programmer's Manual BA Tn..EST AR ( 6) 

apple: 
Taken. 
knife: 
Dropped. 
broadsword: 
Dropped. 
apple: 
Dropped. 
>-:get 
knife: 
Taken. 

Notice that the "shadow" of the next word stays around if you want to take advantage of it That is, saying 
"take knife" and then "drop" will drop the knife you just took. 

SCORE & INVEN 
The two commands "score" and "inven" will print out your current status in the game. 

SAVING A GAME 

The command "save" will save your game in a file called "Bstar." You can recover a saved game by using 
the "-r" option when you start up the game. 

DIRECTIONS 
The compass directions N, S, E, and W can be used if you have a compass. If you don't have a compass, 
you'll have to say R, L, A, or B, which stand for Right, Left, Ahead, and Back. Directions printed in room 
descriptions are always printed in R, L, A, & B relative directions. 

IDSTORY 
I wrote Battlestar in 1979 in order to experiment with the niceties of the C Language. Most interesting 
things that happen in the game are hardwired into the code, so don't send me any hate mail about it! 
Instead, enjoy art for art's sake! 

AUTHOR 
David Riggle 

INSPIRATION & ASSISTANCE 
Chris Guthrie 
Peter Da Silva 
Kevin Brown 
Edward Wang 
Ken Arnold & Company 

BUGS 

Countless. 

FANMAIL 
Send to edward%ucbarpa@Berkeley.arpa, chris%ucbcory@berkeley.arpa,riggle.pa@xerox.arpa. 
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NAME 
bed - convert to antique media 

SYNOPSIS 
/usr/games/bcd text 

DESCRIPTION 

UNIX Programmer's Manual 

Bed converts the literal text into a form familiar to old-timers. 

SEE ALSO 
dd(l) 

May 20, 1985 INTEGRATED SOLUTIONS 4.3 BSD 

BCD(6) 

1 



BOGGLE(6) UNIX Programmer's Manual BOGGLE(6) 

NAME 
boggle - play the game of boggle 

SYNOPSIS 
/usr/games/boggle [ +] [ ++] 

DESCRIPTION 
This program is intended for people wishing to sharpen their skills at Boggle (TM Paiter Bros.). If you 
invoke the program with 4 arguments of 4 letters each, (e.g. "bo&gle appl epie moth erbd") the program 
forms the obvious Boggle grid and lists all the words from /usr/dict/words found therein. If you invoke the 
. program without arguments, it will generate a board for you, let you enter words for 3 minutes, and then 
tell you how well you did relative to /usr/dict/words. 

The object of Boggle is to find, within 3 minutes, as many words as possible in a 4 by 4 grid of letters. 
Words may be formed from any sequence of 3 or more adjacent letters in the grid. The letters may join hor­
izontally, vertically, or diagonally. However, no position in the grid may be used more than once within 
any one word. In competitive play amongst humans, each player is given credit for those of his words 
which no other player has found 

In interactive play, ent.er your words separat.ed by spaces, tabs, or newlines. A bell will ring when there is 
2:00, 1:00, 0:10, 0:02, 0:01, and 0:00 time left. You may complet.e any word started before the expiration 
of time. You can surrender before time is up by hitting 'break'. While entering words, your erase character 
is only effective within the current word and your line kill charact.er is ignored. 

Advanced players may wish to invoke the program with 1 or 2 +'s as the first argument. The first + 
removes the restriction that positions can only be used once in each word. The second+ causes a position 
to be considered adjacent to itself as well as its (up to) 8 neighbors. 
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NAME 
canfield, cfscores - the solitaire card game canfield 

SYNOPSIS 
/usr/games/canfield 
/usr/games/ctscores 

DESCRIPTION 

FILES 

BUGS 

If you have never played solitaire before, it is recommended that you consult a solitaire instruction book. 
In Canfield, tableau cards may be built on each other downward in alternate colors. An entire pile must be 
moved as a unit in building. Top cards of the piles are available to be played on foundations, but never into 
empty spaces. 

Spaces must be filled from the stock. The top card of the stock also is available to be played on founda­
tions or built on tableau piles. After the stock is exhausted, tableau spaces may be filled from the talon and 
the player may keep them open until he wishes to use them. 

Cards are dealt from the hand to the talon by threes and this repeats until there are no more cards in the 
hand or the player quits. To have cards dealt onto the talon the player types 'ht' for his move. Foundation 
base cards are also automatically moved to the foundation when they become available. 

The command 'c' causes canfield to maintain card counting statistics on the bottom of the screen. When 
properly used this can greatly increase one's chances of winning. 

The rules for betting are somewhat less strict than those used in the official version of the game. The initial 
deal costs $13. You may quit at this point or inspect the game. Inspection costs $13 and allows you to 
make as many moves as possible without moving any cards from your hand to the talon. (The initial deal 
places three cards on the talon; if all these cards are used, three mcn are made available.) Finally, if the 
game seems interesting, you must pay the final installment of $26. At this point you are credited at the rate 
of $5 for each card on the foundation; as the game progresses you are credited with $5 for each card that is 
moved to the foundation. Each run through the hand after the first costs $5. The card counting feature 
costs $1 for each unknown card that is identified. If the information is toggled on, you are only charged for 
cards that became visible since it was last turned on. Thus the maximum cost of information is $34. Play­
ing time is charged at a rate of $1 per minute. 

With no arguments, the program cf scores prints out the current status of your canfield account If a user 
name is specified, it prints out the status of their canfield account If the -a flag is specified, it prints" out 
the canfield accounts for all users that have played the game since the database was set up. 

/usr/games/canfield 
/usr/games/cfscores 
/usr/games/lib/cfscores 

It is impossible to cheat. 

the game itself 
the database printer 
the database of scores 

AUTHORS 
Originally written: Steve Levine 
Funlier random hacking by: Steve Feldman, Kirk McKusick, Mikey Olson, and Eric Allman. 
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NAME 
chess - the game of chess 

SYNOPSIS 
/usr/games/chess 

DESCRIPTION 

UNIX Programmer's Manual CHESS(6) 

Che~ is a computer program that plays class D chess. Moves may be given either in standard (descriptive) 
notation or in algebraic notation. The symbol '+' is used to specify check; 'o-o' and 'o-o-o' specify cas­
tling. To play black, type 'first'; to print the board, type an empty line. 

Each move is echoed in the appropriate notation followed by the program's reply. 

FILES 
/usr/lib/chess 

DIAGNOSTICS 

binary image to run in compatibility mode 

The most cryptic diagnostic is 'eh?' which means that the input was syntactically incorrect. 

.BUGS 
Pawns may be promoted only to queens. The book of opening moves has disappeared. 
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NAME 
ching - the book of changes and other cookies 

SYNOPSIS 
/usr/1ames/ching [ Mmgram ] 

DESCRIPTION 
The I Ching or Boole of Changes is an ancient Chinese oracle that has been in use for centuries as a source 
of wisdom and advice. 

The text of the oracle (as it is sometimes known) consists of sixty-four huagrams, each symbolized by a 
particular arrangement of six straight (-) and broken (- -) lines. These lines have values ranging from 
six through nine, with the even values indicating the broken lines. 

Each hexagram consists of two major sections. The Judgement relates specifically to the matter at hand 
(E.g., ''It furthers one to have somewhere to go.'') while the Image describes the general attributes of the 
hexagram and how they apply to one's own life ("Thus the superior man makes himself strong and untir­
ing."). 

When any of the lines have the values six or nine, they are moving lines; for each there is an appended 
judgement which becomes significant Furthermore, the moving lines are inherently unstable and change 
into their opposites; a second hexagram (and thus an additional judgement) is formed. 

Normally, one consults the oracle by fixing the desired question firmly in mind and then casting a set of 
changes (lines) using yarrow-stalks or tossed coins. The resulting hexagram will be the answer to the 
question. 

Using an algorithm suggested by S. C. Johnson, the UNIX oracle simply reads a question from the stan­
dard input (up to an EOF) and hashes the individual characters in combination with the time of day, pro­
cess id and any other magic numbers which happen to be lying around the system. The resulting value is 
used as the seed of a random number generator which drives a simulated coin-toss divination. The answer 
is then piped through nroff for formatting and will appear on the standard output. 

For those who wish to remain steadfast in the old traditions, the oracle will also accept the results of a per­
sonal divination using, for example, coins. To do this, cast the change and then type the resulting line 
values as an argument. 

The impatient modem may prefer to settle for Chinese cookies; try fortune(6). It furthers one to see the 
great man. 

DIAGNOSTICS 

BUGS 

The great prince issues commands, 
Founds states, vests families with fiefs. 
Inferior people should not be employed. 

Waiting in the mud 
Brings about the arrival of the enemy. 

If one is not extremely careful, 
Somebody may come up from behind and strike him. 
Misfortune. 
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NAME 
cribbage - the card game cribbage 

SYNOPSIS 
/usr/games/cribbage [ options ] name ... 

DESCRIPTION 
Cribbage plays the card game cribbage, with the program playing one hand and the user the other. The 
program will initially ask the user if the rules of the game are needed-if so, it will print out the appropri­
ate section from According to Hoyle with more (1). 

Cribbage first asks the player whether he wishes to play a sh<Xt game (''once around'', to 61) or a long 
game ("twice around", to 121). A response of 's' will result in a short game, any other response will play 
along game. 

At the start of the first game, the program asks the player to cut the deck to determine who gets the first 
crib. The user should respond with a number between 0 and 51, indicating how many car& down the deck 
is to be cut The player who cuts the lower ranked card gets the first crib. If more than one game is played, 
the loser of the previous game gets the first crib in the current game. 

For each hand, the program first prints the player's hand, whose crib it is, and then asks the player to dis­
card two cards into the crib. The cards are prompted for one per line, and are typed as explained below. 

After discarding, the program cuts the deck (if it is the player's crib) or asks the player to cut the deck (if 
it's its crib); in the latter case, the appropriate response is a number from 0 to 39 indicating how far down 
the remaining 40 cards are to be cut. 

After cutting the deck, play starts with the non-dealer (the person who doesn't have the crib) leading the 
first card Play continues, as per cribbage, until all cards are exhausted The program keeps track of the 
scoring of all points and the total of the cards on the table. 

After play, the hands are scored. The program requests the player to score his hand (and the crib, if it is 
his) by printing out the appropriate cards (and the cut card enclosed in brackets). Play continues until one 
player reaches the game limit (61or121). 

A carriage return when a numeric input is expected is equivalent to typing the lowest legal value; when 
cutting the deck this is equivalent to choosing the top carcl. 

Cards are specified as rank followed by suit The ranks may be specified as one of: 'a', '2', '3', '4', '5', 
'6', '7', '8', '9', 't', 'j', 'q', and 'k', or alternatively, one of: "ace", "two", "three", "four", "five", 
"six", "seven", "eight", "nine", "ten", "jack", "queen", and "king". Suits may be specified as: 's', 
'h', 'd', and 'c', or alternatively as: "spades", "hearts", "diamonds", and "clubs". A card may be 
specified as: <rank> " " <suit>, or: <rank> " of " <suit>. If the single letter rank and suit designations 
are used, the space separating the suit and rank may be left out. Also, if only one card of the desired rank 
is playable, typing the rank is sufficient. For example, if your hand was "2H, 40, SC, 6H, JC, KD'' and it 
was desired to discard the king of diamonds, any of the following· could be typed: "k", "king", "kd", "k 
d", "k of d", "king d", "king of d", "k diamonds", "k of diamonds", "king diamonds", or "king of 
diamonds''. 

OPTIONS 
Cribbage options include: 

-e 

-q 

-r 
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When the player makes a mistake scoring his hand or crib, provide an explanation of the correct 
score. (This is especially useful for beginning players.) 

Print a shorter form of all messages - this is only recommended for users who have played the 
game without specifying this option. 

Instead of asking the player to cut the deck, the program will randomly cut the deck. 
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FILES 
/usr/games/cribbage 

AUTHORS 

UNIX Programmer's Manual 

Earl T. Cohen wrote the logic. Ken Arnold added the screen oriented interface. 
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NAME 
doctor - interact with a psychoanalyst 

SYNOPSIS 
/usr/games/doctor 

DESCRIPTION 
Doctor is a lisp-language version of the legendary ELIZA program of Joseph Weizenbaum. This script 
"simulates" a Rogerian psychoanalysl Type in lower cue, and when you get tired or bored, type your 
interrupt character (either control-C or Rubout). Remember to type two carriage returns when you want it 
to answer. 

In order to run this you must have a Franz Lisp system in /usr/ucbllisp. 

AUTHORS 
Adapted for Usp by Jon L White, moved to Franz by John Foderaro, from an original script by Joseph 
Weizenbaum. 
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NAME 
fish-play ''Go Fish'' 

SYNOPSIS 
/usr/games/fish 

DESCRIPTION 
Fish plays the game of "Go Fish", a childrens' card game. The Object is to accumulate 'books' of 4 cards 
with the same face value. The players alternate turns. Each turn begins with one player selecting a card 
from his hand, and asking the other player for all cards of that face value. If the other player has one or 
more cards of that face value in his hand, he gives them to the first player, and the first player makes 
another request Eventually, the first player asks f<r a card which is not in the second player's hand: he 
replies 'GO FISH!' The first player then draws a card from the 'poor of undealt cards. If this is the card 
he had last requested, he draws again. When a book is made, either through drawing <r requesting, the 
cards are laid down and no further action takes place with that face value. 

To play the computer, simply make guesses by typing a, 2, 3, 4, S, 6, 7, 8, 9, 10, j, q, or k when asked. Hit­
ting return gives you infonnation about the size of my hand and the pool, and tells you about my books. 
Saying 'p' as a first guess puts you into 'pro' level. The default is pretty dumb. 
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NAME 
fortune - print a random, hopefully interesting, adage 

SYNOPSIS 
/usr/games/fortune [ - ] [ options ] file ] 

DESCRIPTION 
Fortune with no arguments prints out a random adage. 

FORTUNE(6) 

You may specify a file of adages. This file must be created by strfile(6), and be specified in the command 
line as file. You can name only one such file. Fortune ignores any files named after the first one. 

OPTIONS 
-w Waits before termination for an amount of time calculated from the number of characters in the mes­

sage. This is useful if it is executed as part of the logout procedure to guarantee that the message can 
be read before the screen is cleared. 

-s Short messages only. 

-I Long messages only. 

FILES 
/usr/games/lib/fortunes.dat 

AUTHOR 
Ken Arnold 

SEE ALSO 
strfile(6) 
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NAME 
hangman - Computer version of the game hangman 

SYNOPSIS 
/usr/games/hangman 

DESCRIPTION 

HANGMAN(6) 

In hangman, the computer picks a word from the on-line word list and you must try to guess it. The com­
puter keeps track of which letters have been guessed and how many wrong guesses you have made on the 
screen in a graphic fashion. 

FILES 
/usr/dict/words On-line word list 

AUTHOR 
Ken Arnold 
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NAME 
hunt - a multi-player multi-terminal game 

SYNOPSIS 
/usr/games/hunt [ options] [ hostname ] [-I name] 

DESCRIPl'ION 
The object of the game hunt is to kill off the other players. There are no rooms, no treuures, and no mon­
sters. Instead, you wander around a maze, find grenades, trip mines, and shoot down walls and players. 
The more players you kill before you die, the better your score is. 

Hunt normally looks for an active game on the local network; if none is found, it starts one up on the local 
host One may specify the location of the game by giving the hostname argument The player name may 
be specified on the command line by using the -1 option. This command syntax was chosen for rloginlrsh 
compatibility. 

Hunt only works on crt (vdt) terminals with at least 24 lines, 80 colunms, and cursor addressing. The 
screen is divided in to 3 areas. On the right hand side is the status area. It shows you how much damage 
you've sustained, how many charges you have left, who's in the game, who's scanning (the asterisk in 
front of the name), who's cloaked (the plus sign in front of the name), and other players' scores. Most of 
the rest of the screen is taken up by your map of the maze, except for the 24th line, which is used for longer 
messages that don't fit in the status area. 

Hunt uses the same kt:ys to move as vi does, i.e., hj,k, and I for left, down, up, right respectively. To 
change which direction you 're facing in the maze, use the upper case version of the movement key (i.e., 
HJKL). 

Other commands are: 

f -Fire (in the direction you're facing) (Takes 1 charge) 
g -Throw grenade (in the direction you're facing) (Takes 9 charges) 
F - Throw satchel charge (Takes 25 charges) 
G - Throw bomb (Takes 49 charges) 
o -Throw small slime bomb (Takes 15 charges) 
0 - Throw big slime bomb (Takes 30 charges) 
s - Scan (show where other players are) (Takes 1 charge) 
c - Cloak (hide from scanners) (Takes 1 charge) 

"L - Redraw screen 
q -Quit 

Knowing what the symbols on the screen often helps: 

January 9, 1986 

-I+ -walls 
I\ - diagonal (deflecting) walls 
# - doors (dispersion walls) 

-small mine 
g - large mine 

-shot 
o - grenade 
0 - satchel charge 
@ -bomb 
s - small slime bomb 
$ - big slime bomb 
> <" v - you facing right, left, up, or down 
} { i ! - other players facing right, left, up, or down 
• - explosion 
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\ I / 
- • - - grenade and large mine explosion 
I I \ 

Satchel and bomb explosions are larger than grenades (5x5, 7x7, 
and 3x3 respectively). 

Other helpful hints: 

• You can only fire in the direction you are facing. 
• You can only fire three shots in a row, then the gun must cool. 
• A shot only affects the square it hits. 
• Shots and grenades move 5 times faster than you do. 
• To stab someone, you must face that player and move at them. 
• Stabbing does 2 points worth of damage and shooting does 5 points. 
• Slime does S points of damage each time it hits. 
• You start with 15 charges and get 5 more for every new player. 
• A grenade affects the nine squares centered about the square it hits. 
•A satchel affects the twenty-five squares centered about the square it hits. 
• A bomb affects the forty-nine squares centered about the square it hits. 
•Slime affects all squares it oozes over (15 or 30 respectively). 

HUNT(6) 

• One small mine and one large mine is placed in the maze for every new player. A mine has a 5% proba­
bility of tripping when you walk directly at it; 50% when going sideways on to it; 95% when backing up 
on to it. Tripping a mine costs you 5 points or 10 points respectively. Defusing a mine is worth 1 charge 
or 9 charges respectively. 

• You cannot see behind you. 
•Scanning lasts for (20 times the number of players) turns. Scanning takes 1 ammo charge, so don't waste 

all your charges scanning. 
• Cloaking lasts for 20 turns. 
• Whenever you kill someone, you get 2 more damage capacity points and 2 damage points taken away. 
• Maximum typeahead is 5 characters. 
• A shot destroys normal (i.e., non-diagonal, non-door) walls. 
• Diagonal walls deflect shots and change orientation. 
•Doors disperse shots in random directions (up, down, left, right). 
• Diagonal walls and doors cannot be destroyed by direct shots but may be destroyed by an adjacent 

grenade explosion. 
• Slime goes around walls, not through them. 
• Walls regenerate, reappearing in the order they were destroyed. One percent of the regenerated walls 

will be diagonal walls or doors. When a wall is generated direc~y beneath a player, he is thrown in a 
random direction for a random period of time. When he lands, he sustains damage (up to 20 percent of 
the amount of damage he had before impact); that is, the less damage he had, the more nimble he is and 
therefore less likely to hurt himself on landing. 

• There is a volcano close to the center of the maze which goes off close to every 100 deaths. 
• The environment variable HUNT is checked to get the player name. If you don't have this variable set, 

hunt will ask you what name you want to play under. If it is set, you may also set up a single character 
keyboard map, but then you have to enumerate the options: 

e.g. setenv HUNT '·'name=Sneaky,mapkey=zoFfGglf2g3F4G'' 
sets the player name to Sneaky, and the maps z too, F to f, G tog, 1 tor, 2 tog, 3 to F, and 4 to G. The 
mapkey option must be last. 

• It's a boring game if you 're the only one playing. 

Your score is the ratio of number of kills to number of times you entered the game and is only kept for the 
duration of a single session of hunt. 
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Hunt normally drives up the load average to be about (number_ of _players + 0.5) greater than it would be 
without a hunt game executing. A limit of three players per host and nine players total is enforced by 
hunt. 

OPTIONS 
-m You enter the game as a monitor (you can see the action but you cannot play). 

-q Hunt queries the network and reports if an active games is found. This is useful for .login scripts. 

FILES 
/usr/games/lib/hunt.driver game coordinator 

AUTHORS 
Conrad Huang, Ken Arnold, and Greg Couch; University of California, San Francisco, Computer Graphics 
Lab 

ACKNOWLEDGEMENTS 

BUGS 

We thank Don Kneller, John Thomason, Eric Pettersen, and Scott Weiner for providing endless hours of 
play-testing to improve the character of the game. We hope their significant others will forgive them; we 
certainly don't. 

To keep up the pace, not everything is as realistic as possible. 

There were some bugs in early releases of 4.2 BSD that hunt helped discover. Hunt will crash your sys­
tem if those bugs haven't been fixed. 

January 9, 1986 INTEGRATED SOLUTIONS 4.3 BSD 3 



MilLE(6) UNIX Programmer's Manual Mil.LE(6) 

NAME 
mille - play Mille Bournes 

SYNOPSIS 
/usr/games/mille [file] 

DESCRIPTION 
Mille plays a two-handed game reminiscent of the Parker Brother's game of Mille Bournes with you. The 
rules are described below. If a filename is given on the command line, the game saved in that file is started. 

When a game is started up, the bottom of the score window will contain a list of commands. They are: 

P Pick a card from the deck. This card is placed in the 'P' slot in your band. 

D Discard a card from your hand. To indicate which card, type the number of the card in the hand 
(or "P" for the just-picked card) followed by a <RETURN> or <SPACE>. The <RETURN or 
<SPACE> is required to allow recovery from typos which can be very expemive, like discarding 
safeties. 

U Use a card The card is again indicated by its number, followed by a <RETURN> or <SPACE>. 

0 Toggle ordering the hand By default off, if turned on it will sort the cards in your hand appropri­
ately. This is not recommended for the impatient on slow tenninals. 

Q Quit the game. This will ask for confirmation, just to be sure. Hitting <DELETE> (or 
<RUBOUT>) is equivalent 

S Save the game in a file. If the game was started from a file, you will be given an opportunity to 
save it on the same file. If you don't wish to, or you did not start from a file, you will be asked for 
the filename. If you type a <RETURN> without a name, the save will be terminated and the game 
resumed. 

R Redraw the screen from scratch. The command "L (control 'L') will also work. 

W Toggle window type. This switches the score window between the startup window (with all the 
command names) and the end-of-game window. Using the end-of-game window saves time by 
eliminating the switch at the end of the game to show the final score. Recommended for hackers 
and other miscreants. 

If you make a mistake, an error message will be printed on the last line of the score window, and a bell will 
beep. 

At the end of each hand or game, you will be asked if you wish to play another. If not, it will ask you if 
you want to save the game. If you do, and the save is unsuccessful, play will be resumed as if you had said 
you wanted to play another hand/game. This allows you to use the "S'' command to reattempt the save. 

AUTHOR 
Ken Arnold 
(The game itself is a product of Parlter Brothers, Inc.) 

SEE ALSO 
curses(3X), Screen Updating and Cursor Movement Optimization: A Ubrary Package, Ken Arnold 

CARDS 
Here is some useful information. The number in parentheses after the card name is the number of that card 
in the deck: / 
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RULES 

Hazard 

Out of Gas (2) 
Flat Tire (2) 
Accident (2) 
Stop (4) 
Speed Limit (3) 

Repair 

Gasoline (6) 
Spare Tire (6) 
Repairs (6) 
Go (14) 
End of limit (6) 

Safety 

Extra Tank (1) 
Puncture Proof (1) 
Driving Ace (1) 
Right of Way (1) 

25- (10), 50- (10), 75- (10), 100- (12), 200- (4) 

Object: The point of this game is to get a total of SOOO points in several hands. Each hand is a race to put 
down exactly 700 miles before your opponent does. Beyond the points gained by putting down milestones, 
there are several other ways of making points. 

Overview: The game is played with a deck of 101 cards. Distance cards represent a number of miles trav­
eled. They come in denominations of 25, SO, 75, 100, and 200. When one is played, it adds that many 
miles to the player's trip so far this hand. Hazard cards are used to prevent your opponent from putting 
down Distance cards. They can only be played if your opponent has a Go card on top of the Battle pile. 
The cards are Out of Gas, Accident, Flat Tire, Speed limit, and Stop. Remedy cards fix problems caused 
by Hazard cards played on you by your opponent The cards are Gasoline, Repairs, Spare Tire, End of 
Limit, and Go. Safety cards prevent your opponent from putting specific Hazard cards on you in the first 
place. They are Extra Tank, Driving Ace, Puncture Proof, and Right of Way, and there are only one of 
each in the deck. 

Board Layout: The board is split into several areas. From top to bottom, they are: SAFETY AREA 
(unlabeled): This is where the safeties will be placed as they are played. HAND: These are the cards in 
your hand. BA TILE: This is the Battle pile. All the Hazard and Remedy Cards are played here, except 
the Speed Limit and End of Limit cards. Only the top card is displayed, as it is the only effective one. 
SPEED: The Speed pile. The Speed Limit and End of limit cards are played here to control the speed at 
which the player is allowed to put down miles. MILEAGE: Miles are placed here. The total of the 
numbers shown here is the distance traveled so far. 

Play: The first pick alternates between the two players. Each tum usually starts with a pick from the deck. 
The player then plays a card, or if this is not possible or desirable, discards one. Normally, a play or dis­
card of a single card constitutes a turn. If the card played is a safety, however, the same player takes 
another turn immediately. 

This repeats until one of the players reaches 700 points or the deck runs out. H someone reaches 700, they 
have the option of going for an Extension, which means that the play continues until someone reaches 1000 
miles. 

Hazard and Remedy Cards: Hazard Cards are played on your opponent's Battle and Speed piles. 
Remedy Cards are used for undoing the effects of your opponent's nastiness. 

Go (Green light) must be the top card on your Battle pile for you to play any mileage, unless you have 
played the Right of Way card (see below). 

Stop is played on your opponent's Go card to prevent them from playing mileage until they play a Go 
card. 

Speed Limit is· played on your opponent's Speed pile. Until they play an End of Limit they can only 
play 25 or 50 mile cards, presuming their Go card allows them to do even that 

End or Limit is played on your Speed pile to nullify a Speed limit played by your opponent. 
Out of Gas is played on your opponent's Go card. They must then play a Gasoline card, and then.a Go 

card before they can play any more mileage. 
Flat Tire is played on your opponent's Go card. They must then play a Spare Tire card, and then a Go 

card before they can play any more mileage. 
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Accident is played on your opponent's Go card. They must then play a Repairs card, and then a Go 
card before they can play any more mileage. 

Safety Cards: Safety cards prevent your opponent from playing the corresponding Hazard cards on you 
for the rest of the hand It cancels an attack in progress, and always entitles the player IO an extra turn. 

Right of Way prevents your opponent from playing both Stop and Speed limit cards on you. It also acts 
as a permanent Go card for the rest of the hand, so you can play mileage as long as there is not a Hazard 
card on top of your Battle pile. In this case only, your opponent can play Hazard cards directly on a 
Remedy card other than a Go card. 

Extra Tank When played, your opponent cannot play an Out of Gas on your Battle Pile. 
Puncture Proof When played, your opponent cannot play a Flat Tire on your Battle Pile. 
Driving Ace When played, your opponent cannot play an Accident on your Battle Pile. 

Distance Cards: Distance cards are played when you have a Go card on your Battle pile, or a Right of 
Way in your Safety area and are not stopped by a Hazard Card. They can be played in any combination 
that totals exactly 700 miles, except that you cannot play more than two 200 mile cards in one hand. A 
hand ends whenever one player gets exactly 700 miles or the deck runs out In that case, play continues 
until neither someone reaches 700, or neither player can use any cards in their hand. If the trip is com­
pleted after the deck runs out, this is called Delayed Action. 

Coup Fourre: This is a French fencing term for a counter-thrust move as part of a parry to an opponents 
attack. In Mille Bournes, it is used as. follows: If an opponent plays a Hazard card, and you have the 
corresponding Safety in your hand, you play it immediately, even before you draw. This immediately 
removes the Hazard card from your Battle pile, and protects you from that card for the rest of the game. 
This gives you more points (see "Scoring" below). 

Scoring: Scores are totaled at the end of each hand, whether or not anyone completed the trip. The terms 
used in the Score window have the following meanings: 

Milestones Played: Each player scores as many miles as they played before the trip ended. 
Each Safety: 100 points for each safety in the Safety area. 
All 4 Safeties: 300 points if all four safeties are played. 
Each Coup Foore: 300 points for each Coup Foore accomplished. 

The following bonus scores can apply only to the winning player. 
Trip Completed: 400 points bonus for completing the trip to 700 or 1000. 
Sare Trip: 300 points bonus for completing the trip without using any 200 mile cards. 
Delayed Action: 300 points bonus for finishing after the deck was exhausted. 
Extension: 200 points bonus for completing a 1000 mile trip. 
Shut-Out: 500 points bonus for completing the trip before your opponent played any mileage cards. 

Running totals are also kept for the current score for each player for the hand (Hand Total), the game 
(Overall Total), and number of games won (Games). 
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NAME 
monop - Monopoly game 

SYNOPSIS 
/usr/gameslmonop [file ] 

DESCRIPTION 
Monop is reminiscent of the Parker Brother's game Monopoly, and monitors a game between 1 to 9 users. 
It assumes that players know the rules of Monopoly. The game follows the Monopoly's standard rules, 
with the exception that, if a property goes up for auction and there are only two solvent players, no auction 
is held and the p-operty remains unowned. 

The game, in effect, lends the player money, so it is possible to buy something which you cannot afford. 
However, as soon as a person goes into debt, he must "fix the problem", i.e., make himself solvent, before 
play can continue. If this is not possible, the.player's property reverts to his debtee, either a player or the 
bank. A player can resign at any time to any person or the bank, which puts the property back on the 
board, unowned. 

Any time that the response to a question is a string, e.g., a name, place or person, you can type'?' to get a 
list of valid answers. It is not possible to input a negative number, nor is it ever necessary. 

A Summary of Commands: 

quit: quit game: .This allows you to quit the game. It asks you if you 're sure. 

print: print board: This prints out the current board. The columns have the following meanings 
(column headings are the same for the where, own holdings, and holdings commands): 

Name The first ten characters of the name of the square 

Own The number of the owner of the property. 

Price The cost of the property (if any) 

Mg This field has a '•' in it if the property is mortgaged 

# If the property is a Utility or Railroad, this is the number of such owned by the owner. 
If the property is land, this is the number of houses on it 

Rent Current rent on the property. If it is not owned, there is no rent 

where: where players are: Tells you where all the players are. A'•' indicates the current player. 

own holdings: 
List your own holdings, i.e., money, get-out-of-jail-free cards, and property. 

holdings: holdings list: Look at anyone's holdings. It will ask you whose holdings you wish to look at. 
When you are finished, type ''done''. 

shell: shell escape: Escape to a shell. When the shell dies, the program continues where you left off. 

mortgage: mortgage property: Sets up a list of mortgageable property, and asks which you wish to mort­
gage. 

unmortgage: 
unmortgage property: Unmortgage mortgaged property. 

buy: buy houses: Sets up a list of monopolies on which you can buy houses. If there is more than 
one, it asks you which you want to buy for. It then asks you how many for each piece of pro­
perty, giving the current amount in parentheses after the property name. If you build in an 
unbalanced manner (a disparity of more than one house within the same monopoly), it asks 
you to re-input things. 
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sell: sell houses: Sets up a list of monopolies from which you can sell houses. It operates in an 
analogous manner to buy. 

card: card for jail: Use a get-out-of-jail-free card to get out of jail. If you're not in jail, or you don't 
have one, it tells you so. 

pay: pay for jail: Pay $50 to get out of jail, from whence you are put on Just Visiting. Difficult to 
do if you're not there. 

trade: This allows you to trade with another player. It asks you whom you wish to trade with, and 
then asks you what each wishes to give up. You can get a summary at the end, and, in all 
cases, it asks for confirmation of the trade before doing it. 

resign: Resign to another player or the bank. If you resign to the bank, all property reverts to its virgin 
state, and get-out-of-jail free cards revert to the deck. 

save: save game: Save the current game in a file for later play. You can continue play after saving, 
either by adding the file in which you saved the game after the monop command, or by using 
the restore command (see below). It will ask you which file you wish to save it in, and, if the 
file exists, confirm that you wish to overwrite it. 

restore: restore game: Read in a previously saved game from a file. It leaves the file intact. 

roll: Roll the dice and move forward to your new location. If you simply hit the <RETURN> key 
instead of a command, it is the same as typing roll. 

AUTHOR 
Ken Arnold 

FILES 
/usr/games/lib/cards.pck Chance and Community Chest cards 

BUGS 
No command can be given an argument instead of a response to a query. 
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NAME 
number - convert Arabic numerals to English 

SYNOPSIS 
/usr/games/number 

DESCRIPTION 

NUMBER(6) 

Number copies the standard input to the standard output, changing each decimal number to a fully spelled 
out version. 
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NAME 
quiz - test your knowledge 

SYNOPSIS 
/usr/games/quiz [ -ifile ] [ -t ] [ category] category2 ] 

DESCRIPTION 

FILES 

BUGS 

Quiz gives associative knowledge tests on various subjects. It asks items chosen from category} and 
expects answers from category2. If no categories are specified, -.uiz gives instructions and lists the avail­
able categories. 

Quiz tells a correct answer whenever you type a bare newline. At the end of input, upon interrupt, or when 
questions run out, quiz reports a score and terminates. 

The -t flag specifies 'tutorial' mode, where missed questions are iepeated later, and material is gradually 
inttoduced as you learn. 

The -i flag causes the named file to be substituted for the default index file. The lines of these files have 
the syntax: 

line =category newline I category':' line 
category = alternate I category 'I' alternate 
alternate = empty I alternate primary 
primary = character I '[' category ']' I option 
option = ' {' category '}' 

The first category on each line of an index file names an information file. The remaining categories specify 
the order and contents of the data in each line of the information file. Information files have the same syn­
tax. Backslash '\' is used as with sh(l) to quote syntactically significant characters or to insert transparent 
newlines into a line. When either a question or its answer is empty, quiz will refrain from asking it. 

/usr/games/quiz.k/• 

The construct 'a I ab' doesn't work in an information file. Use 'a{b}'. 
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NAME 
rain - animated raindrops display 

SYNOPSIS 
/usr/games/rain 

DESCRIPTION 

UNIX Programmer's Manual RAIN(6) 

Rain's display is modeled after the VAX/VMS program of the same name. The terminal has to be set for 
9600 baud to obtain the proper effect. 

As with all programs that use termcap, the 1ERM environment variable must be set (and exported) to the 
type of the terminal being used. 

FILES 
/etc,/ termcap 

AUTHOR 
Eric P. Scott 
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NAME 
robots - fight off villainous robots 

SYNOPSIS 
/usr/games/robots [ options ] [ scoreftle ] 

DESCRIPTION 
Robots pits you against evil robots, who are trying to kill you (which is why they are evil). Fortunately for 
you, even though they are evil, they are not very bright and have a habit of bumping into each other, thus 
destroying themselves. In order to survive, you must get them to kill each other off, since you have no 
offensive weaponry. 

Since you are stuck without offensive weaponry, you are endowed with one piece of defensive weaponry: 
a teleportation device. When two robots run into each other or a junk pile, they die. If a robot runs into 
you, you die. When a robot dies, you get 10 points, and when all the robots die, you start on the next field. 
This keeps up until they finally get you. 

Robots are represented on the screen by a'+', the junk heaps from their collisions by a'•', and you (the 
good guy) by a '@'. 

The commands are: 

h move one square left 
I move one square right 
k move one square up 
j move one square down 
y move one square up and left 
u move one square up and right 
b move one square down and left 
n move one square down and right 

(also space) do nothing for one turn 
IUKLBNYU run as far as possible in the given direction 
> do nothing for as long as possible 
t teleport to a random location 
w wait until you die or they all do 
q quit 
"L redraw the screen 

All commands can be preceded by a count 

If you use the 'w' command and survive to the next level, you will get a bonus of 10% for each robot 
which died after you decided to wait. If you die, however, you get nothing. For all other commands, the 
program will save you from typos by stopping short of being eaten. However, with 'w' you take the risk of 
dying by miscalculation. 

Only five scores are allowed per user on the score file. If you make it into the.score file, you will be shown 
the list at the end of the game. If an alternate score file is specified, that will be used instead of the standard 
file for scores. 

OPTIONS 
-s Don't play, just show the score file 

-j Jump, i.e., when you run, don't show any intermediate positions; only show things at the end. 
This is useful on slow terminals. 

-t Teleport automatically when you have no other option. This is a little disconcerting until you get 
used to it, and then it is very nice. 

-a Advance into the higher levels directly, skipping the lower, easier levels. 
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AUTHOR 
Ken Arnold 

FILES 
/usr/games/lib/robots _roll the score file 

BUGS 
Bugs? You crazy, man?!? 
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NAME 
rogue - Exploring The Dungeons of Doom 

SYNOPSIS 
/usr/games/rogue [ options ] [ save Jale ] 

DESCRIPTION 
Rogue is a computer fantasy game with a new twist It is crt oriented and the object of the game is to sur­
vive the attacks of various monsters and get a lot of gold, rather than the puzzle solving orientation of most 
computer fantasy games. 

To get started you really only need to know two commands. The command ? will give you a list of the 
available commands and the command I will identify the things you see on the screen. 

To win the game (as opposed to merely playing to beat other people's high scores) you must locate the 
Amulet of Yendor which is somewhere below the 20th level of the dungeon and get it out Nobody has 
achieved this yet and if somebody does, they will probably go down in history as a hero among heroes. 

When the game ends, either by your death, when you quit, or if you (by some miracle) manage to win, 
rogue will give you a list of the top-ten scorers. The scoring is based entirely upon how much gold you 
get. There is a 10% penalty for getting yourself killed. 

If save Jale is specified, rogue will be restored from the specified saved game file. 

OPTIONS 
-r Restores a saved game. The save game file is presumed to be the default. 

-s Prints out the list of scores. 

-cl Kills you and tries to add you to the score file. 

For more detailed directions, read the document A Guide to the Dungeons of Doom. 

AUTHORS 
Michael C. Toy, Kenneth C.R. C. Arnold, Glenn Wichman 

FILES 
/usr/games/lib/rogue _roll Score file 
·/rogue.save Default save file 

SEE ALSO 
Michael C. Toy and Kenneth C. R. C. Arnold, A guide to the Dungeons of Doom 

BUGS 
Probably infinite (although countably infinite). However, that Ice Monsters sometimes transfix you per­
manently is not a bug. It's a feature. 
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NAME 
sail - multi-user wooden ships and iron men 

SYNOPSIS 
sail [ -s [ -1 ] ] [ -x ] [ -b ] [ num ] 

DESCRIPTION 
Sail is a computer version of Avalon Hill's game of fighting sail originally develq>ed by S. Craig Taylor. 

Players of Sail take command of an old fashioned Man of War and fight other players or the computer. 
They may re.enact one of the many historical sea battles recorded in the game, or they can choose a 
fictional battle. 

As a sea captain in the Sail Navy, the player has complete control over the workings of his ship. He must 
order every maneuver, change the set of his sails, and judge the right moment to let loose the terrible des­
truction of his broadsides. In addition to fighting the enemy, he must harness the powers of the wind and 
sea to make them work for him. The outcome of many battles during the age of sail was decided by the 
ability of one captain to hold the 'weather gage.' 

The ftags are: 

-s Print the names and ships of the top ten sailors. 

-I Show the login name. Only effective with -s. 

-x Play the first available ship instead of prompting for a choice. 

-b No bells. 

IMPLEMENTATION 
Sail is really two programs in one. Each player starts up a process which runs his own ship. In addition, a 
driver process is forked (by the tirst player) to run the computer ships and take care of global bookkeeping. 

Because the driver must calculate moves for each ship it controls, the more ships the computer is playing, 
the slower the game will appear. 

If a player joins a game in progress, he will synchronize with the other players (a rather slow process for 
everyone), and then he may play along with the rest 

To implement a multi-user game in Version 7 UNIX, which was the operating system Sail was first written 
under, the communicating processes must use a common temporary file as a place to read and write mes­
sages. In addition, a locking mechanism must be provided to ensure exclusive access to the shared file. 
For example, Sail uses a temporary file named /tmp/#sailsink.21 for scenario 21, and corresponding 
filenames for the other scenarios. To provide exclusive access to the temporary file, Sail uses a technique 
stolen from an old game called "pubcaves" by Jeff Cohen. Processes do a busy wait in the loop 

for (n = O; link( sync_ file, sync _lock) < 0 && n < 30; n++) 
sleep(2); 

until they are able to create a link to a file named "/tmp/#saillock.??". The"??" correspond to the scenario 
number of the game. Since UNIX guarantees that a link will. point to only one file, the process that 
succeeds.in linking will have exclusive access to the temporary file. 

Whether or not this really works is open to speculation. When ucbmiro was rebooted after a crash, the file 
system check program found 3 links between the Sail temporary file and its link file. 

CONSEQUENCES OF SEPARATE PLAYER AND DRIVER 
When players do something of global interest, such as moving or firing, the driver must coordinate the 
action with the other ships in the game. For example, if a player wants to move in a certain direction, he 
writes a message into the temporary file requesting· the driver to move his ship. Each ''turn,'' the driver 
reads all the messages sent from the players and decides what happened. It then writes back into the tem­
porary file new values of variables, etc. 
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The most noticeable effect this communication has on the game is the delay in moving. Suppose a player 
types a move for his ship and hits return. What happens then? The player process saves up messages to be 
written to the temporary file in a buffer. Every 7 seconds or so, the player process gets exclusive access to 
the temporary file and writes out its buffer to the file. The driver, running asynchronously, must read in the 
movement command, process it, and write out the results. This takes two exclusive accesses to the tem­
porary file. Finally, when the player process gets around to doing another 7 second update, the results of 
the move are displayed on the screen. Hence, every movement requires four exclusive accesses to the tem­
porary file (anywhere from 7 to 21 seconds depending upon asynchrony) bef<re the player sees the results 
of his moves. 

In practice, the delays are not as annoying as they would appear. There is room for "pipelining" in the 
movement. After the player writes out a first movement message, a second movement command can then 
be issued. The first message will be in the temporary file waiting for the driver, and the second will be in 
the file buffer waiting to be written to the file. Thus, by always typing moves a tum ahead of the time, the 
player can sail around quite quickly. 

If the player types several movement commands between two 7 second updates, only the last movement 
command typed will be seen by the driver. Movement commands within the same update "overwrite" each 
other, in a sense. 

THE lllSTORY OF SAIL 
I wrote the first version of Sail on a PDP l lnO in the fall of 1980. Needless to say, the code was horren­
dous, not portable in any sense of the word, and didn't work. The program was not very modular and had 
fseeks() and fwrites() every few lines. After a tremendous rewrite from the top down, I got the first work­
ing version up by 1981. There were several annoying bugs concerning firing broadsides and finding 
angles. Sail uses no floating point, by the way, so the direction routines are rather tricky. Ed Wang 
rewrote my angle() routine in 1981 to be more correct (although it still doesn't work perfectly), and he 
added code to let a player select which ship he wanted at the stan of the game (instead of the first one 
available). 

Captain Happy (Craig Leres) is responsible for making Sail portable for the first time. This was no easy 
task, by the way. Constants like 2 and 10 were very frequent in the code. I also became famous for using 
"Riggle Memorial Structures" in Sail. Many of my structure references are so long that they run off the line 
printer page. Here is an example, if you promise not to laugh. 

specs[scene[flog.fgamenum].ship[flog.fshipnum].shipnurn].pts 

Sail received its fourth and most thorough rewrite in the summer and fall of 1983. Ed Wang rewrote and 
modularized the code (a monumental feat) almost from scratch. Although he introduced many new bugs, 
the final result was very much cleaner and (?) faster. He added window movement commands and find 
ship commands. 

lllSTORICAL INFO 
Old Square Riggers were very maneuverable ships capable of intricate sailing. Their only disadvantage 
was an inability to sail very close to the wind The design of a wooden ship allowed only for the guns to 
bear to the left and right sides. A few guns of small aspect (usuaily 6 or 9 pounders) could point forward, 
but their effect was small compared to a 68 gun broadside of 24 <X 32 pounders. The guns bear approxi­
mately like so: 

\ 
b----------------

--0 
\ 
\ 
\ up to a range of ten (for round shot) 
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An interesting phenomenon occurred when a broadside was fired down the length of an enemy ship. The 
shot tended to bounce along the deck and did several times more damage. This phenomenon was called a 
rake. Because the bows of a ship are very strong and present a smaller target than the stem, a stem rake 
(firing from the stern to the bow) causes more damage than a bow rake. 

b 
00 --- Stem rake! 
a 

Most ships were equipped with carronades, which were very large, close range cannons. American ships 
from the revolution until the War of 1812 were almost entirely armed with carronades. 

The period of history covered in Sail is approximately from the 1770' s until the end of N apoleanic France 
in 1815. There are many excellent books about the age of sail. My favorite author is Captain Frederick 
Marryat More contemporary authors include C.S. Forester and Alexander Kent. 

Fighting ships came in several sizes classed by armament The mainstays of any fleet were its "Ships of the 
Line", or "Line of Battle Ships". They were so named because these ships fought together in great lines. 
They were close enough for mutual support, yet every ship could fire both its broadsides. We get the 
modem words "ocean liner," or "liner," and "battleship" from "ship of the line." The most common size 
was the the 74 gun two decked ship of the line. The two gun decks usually mounted 18 and 24 pounder 
guns. 

The pride of the fleet were the first rates. These were huge three decked ships of the line mounting 80 to 
136 guns. The guns in the three tiers were usually 18, 24, and 32 pounders in that order from top to bot­
tom. 

Various other ships came next. They were almost all "razees," or ships of the line with one deck sawed off. 
They mounted 40-64 guns and were a poor cross· between a frigate and a line of battle ship. They neither 
had the speed of the former nor the firepower of the latter. 

Next came the "eyes of the fleet." Frigates came in many sizes mounting anywhere from 32 to 44 guns. 
They were very handy vessels. They could outsail anything bigger and outshoot anything smaller. Frigates 
didn't fight in lines of battle as the much bigger 74's did. Instead, they harassed the enemy's rear or cap­
tured crippled ships. They were much more useful in missions away from the fleet, such as cutting out 
expeditions or boat actions. They could hit hard and get away fast. 

Lastly, there were the corvettes, sloops, and brigs. These were smaller ships mounting typically fewer than 
20 guns. A corvette was only slightly smaller than a frigate, so one might have up to 30 guns. Sloops were 
used for carrying dispatches or passengers. Brigs were something you built for land-locked lakes. 

SAIL PARTICULARS 
Ships in Sail are represented by two characters. One character represents the bow of the ship, and the other 
represents the stern. Ships have nationalities and numbers. The first ship of a nationality is number 0, the 
second number 1, etc. Therefore, the first British ship in a game would be printed as "bO". The second Brit 
would be "b 1 ", and the. fifth Don would be "s4". 

Ships can set normal sails, called Battle Sails, or bend on extra canvas called Full Sails. A ship under full 
sail is a beautiful sight indeed, and it can move much faster than a ship under Battle Sails. The only trouble 
is, with full sails set, there is so much tension on sail and rigging that a well aimed round shot can burst a 
sail into ribbons where it would only cause a little hole in a loose sail. For this reason, rigging damage is 
doubled on a ship with full sails set. Don't let that discourage you from using full sails. I like to keep them 
up right into the heat of battle. A ship with full sails set has a capital letter for its nationality. E.g., a Frog, 
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"to", with full sails set would be printed as "FO". 

When a ship is battered into a listing hulk, the last man aboard "strikes the colors." This ceremony is the 
ship's formal surrender. The nationality character of a surrendered ship is printed as"!". E.g., the Frog of 
our last example would soon be "!O". 

A ship has a random chance of catching fire or sinking when it reaches the stage of listing hulk. A sinking 
ship has a""°" printed for its nationality, and a ship on fire and about to explode has a"#" printed. 

Captured ships become the nationality of the prize crew. Therefc.-e, if an American ship captures a British 
ship, the British ship will have an "a" printed for its nationality. In addition, the ship number is changed to 
"&","'", "(", ,")","•",or"+" depending upon the original number, be it 0,1,2,3,4, cw 5. E.g., the "bO" cap­
tured by an American becomes the "a&". The "s4" captured by a Frog becomes the "f•". 

The ultimate example is, of course, an exploding Brit captured by an American: "#&". 

MOVEMENT 
Movement is the most confusing part of Sail to many. Ships can head in 8 directions: 

b 
0 

0 0 0 
b bO b b b 
0 

Ob b 
0 

The stern of a ship moves when it turns. The bow remains stationary. Ships can always tum, regardless of 
the wind (unless they are becalmed). All ships drift when they lose headway. If a ship doesn't move for­
ward at all for two turns, it will begin to drift. If a ship has begun to drift, then it must move forward 
before it turns, if it plans to do more than make a right or left tum, which is always possible. 

Movement commands to Sail are a string of forward moves and turns. An example is "13". It will tum a 
ship left and then move it ahead 3 spaces. In the drawing above, the "bO" made 7 successive left turns. 
When Sail prompts you for a move, it prints three characters of import. E.g., 

move (7, 4): 
The first number is the maximum number of moves you can make, including turns. The second number is 
the maximum number of turns you can make. Between the numbers is sometimes printed a quote"'". If 
the quote is present, it means that your ship has been drifting, and you must move ahead to regain headway 
before you turn (see note above). Some of the possible moves for the example above are as follows: 

move (7, 4): 7 
move (7, 4): 1 
move (7, 4): d 
move (7, 4): 6r 
move (7, 4): 5rl 
move (7, 4 ): 4rlr 
move (7, 4): llrlr2 
move (7, 4): lrlrlrl 

I• drift, or do nothing • / 

Because square riggers performed so poorly sailing into the wind, if at any point in a movement command 
you turn into the wind, the movement stops there. E.g., 

move (7, 4): 1114 
Movement Error; 
Helm: 111 

Moreover, whenever you make a tum, your movement allowance drops to min(what's left, what you would 
have at the new attitude). In short, if you turn closer to the wind, you most likely won't be able to sail the 
full allowance printed in the "move" prompt 
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Old sailing captains had to keep an eye constantly on the wind. Captains in Sall are no different. A ship's 
ability to move depends on its attitide to the wind. The best angle possible is to have the wind off your 
quarter, that is, just off the stem. The direction rose on the side of the screen gives the possible movements 
for your ship at all positions to the wind. Battle sail speeds are given first, and full sail speeds are given in 
parenthesis. 

01(2) 
w 
-"-3(6) 
I~ 
14(7) 
3(6) 

Pretend the bow of your ship (the""") is pointing upward and the wind is blowing from the bottom to the 
top of the page. The numbers at the bottom "3(6)" will be your speed under battle or full sails in such a 
situation. If the wind is off your quarter, then you can move "4(7)". If the wind is off your beam, "3(6)". 
If the wind is off your bow, then you can only move "1(2)". Facing into the wind, you can't move at all. 
Ships facing into the wind were said to be "in irons". 

WINDSPEED AND DIRECTION 
The windspeed and direction is displayed as a little weather vane on the side of the screen. The number in 
the middle of the vane. indicates the wind speed, and the + to - indicates the wind direction. The wind 
blows from the+ sign (high pressure) to the - sign (low pressure). E.g., 

I 
3 
+ 

The wind speeds are 0 = becalmed, 1 = light breeze, 2 = moderate breeze, 3 = fresh breeze, 4 = strong 
breeze, 5 =gale, 6 =full gale, 7 =hurricane. If a hurricane shows up, all ships are destroyed. 

GRAPPLING AND FOULING 
If two ships collide, they run the risk of becoming tangled together. This is called "fouling." Fouled ships 
are stuck together, and neither can move. They can unfoul each other if they want to. Boarding parties can 
only be sent across to ships when the antagonists are either fouled or grappled. 

Ships can grapple each other by throwing grapnels into the rigging of the other. 

The number of fouls and grapples you have are displayed on the upper right of the screen. 

BOARDING 
Boarding was a very costly venture in terms of human life. Boarding parties may be formed in Sail to 

either board an enemy ship or to defend your own ship against attack. Men organized as Defensive Board­
ing Parties fight twice as hard to save their ship as men left unorganized. 

The boarding strength of a crew depends upon its quality and upon the number of men sent 

CREW QUALITY 
The British seaman was world renowned for his sailing abilities. American sailors, however, were actually 
the best seamen in the world. Because the American Navy offered twice the wages of the Royal Navy, 
British seamen who liked the sea defected to America by the thousands. 

In Sail, crew quality is quantized into S energy levels. "Elite" crews can outshoot and outfight all other 
sailors. "Crack" crews are next. "Mundane" crews are average, and "Green" and "Mutinous" crews are 
below average. A good rule of thumb is that "Crack" or "Elite" crews get one extra hit per broadside com­
pared to "Mundane" crews. Don't expect too much from "Green" crews. 
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BROADSIDES 

ROUND 

Your two i>roa(kides may be loaded with four kinds of shot: grape, chain, round, and double. You have 
guns and carronades in both the port and starboard batteries. Carronades only have a range of two, so you 
have to get in close to be able to fire them. You have the choice of firing at the hull or rigging of another 
ship. If the range of the ship is greater than 6, then you may only shoot at the rigging. 

The types of shot and their advantages are: 

Range of 10. Good for hull or rigging hits. 

DOUBLE 

CHAIN 

GRAPE 

Range of 1. Extra good for hull or rigging hits. Double takes two turns to load. 

Range of 3. Excellent for tearing down rigging. Cannot damage hull or guns, though. 

Range of 1. Sometimes devastating against enemy crews. 

On the side of the screen is displayed some vital information about your ship: 

Load D! R! 
Hull 9 
Crew 4 4 2 
Guns 4 4 
Carr 2 2 
Rigg 5555 

"Load" shows what your port (left) and starboard (right) broadsides are loaded with. A "!" after the type of 
shot indicates that it is an initial broadside. Initial broadside were loaded with care before battle and before 
the decks ran red with blood. As a consequence, initial broadsides are a little more effective than broad­
sides loaded later. A"•" after the type of shot indicates that the gun crews are still loading it, and you can­
not fire yet. "Hull" shows how much hull you have left "Crew" shows your three sections of crew. As 
your crew dies off, your ability to fire decreases. "Guns" and "Carr" show your port and starboard guns. 
As you lose guns, your ability to fire decreases. "Rigg" shows how much rigging you have on your 3 or 4 
masts. As rigging is shot away, you lose mobility. 

EFFECTIVENESS OF FIRE 
It is very dramatic when a ship fires its thunderous broadsides, but the mere opportunity to fire them does 
not guarantee any hits. Many factors influence the destructive force of a broadside. First of all, and the 
chief factor, is distance. It is harder to hit a ship at range ten than it is to hit one sloshing alongside. Next 
is raking. Raking fire, as mentioned before, can sometimes disma8t a ship at range ten. Next, crew size 
and quality affects the damage done by a broadside. The number of guns firing also bears on the point, so 
to speak. Lastly, weather affects the accuracy of a broadside. ff the seas are high (5 or 6), then the lower 
gunports of ships of the line can't even be opened to run out the guns. This gives frigates and other flush 
decked vessels an advantage in a storm. The scenario Pellew vs. The Droits de L' Homme takes advantage 
of this peculiar circumstance. 

REPAIRS 
Repairs may be made to your Hull, Guns, and Rigging at the slow rate of two points per three turns. The 
message "Repairs Completed" will be printed if no more repairs can be made. 

PECULIARITIES OF COMPUTER SHIPS 
Computer ships in Sail follow all the rules above with a few exceptions~ Computer ships never repair dam­
age. If they did, the players could never beat them. They play well enough as it is. As a consolation, the 
computer ships can fire double shot every turn. That fluke is a good reason to keep your distance. The 
Drive.r figures out the moves of the computer ships. It computes them with a typical A.I. distance function 
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and a depth first search to find the maximum "score." It seems to work fairly well, although I'll be the first 
to admit it isn't perfecl 

HOW TO PLAY 
Commands are given to Sail by typing a single character. You Will then be prompted for further inpul A 
brief summary of the commands follows. 
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COMMAND SUMMARY 
'f Fire broadsides if they bear 
'l' Reload 
'L' Unload broadsides (to change ammo) 
'm' Move 
'i' Print the closest ship 
'I' Print all ships 
'F' Find a panicular ship or ships (e.g. "a?" for all Americans) 
's' Send a message around the fteet 
'b' Attempt to board an enemy ship 
'B' Recall boarding parties 
'c' Change set of sail 
'r' Repair 
'u' Attempt to unfoul 
'g' Grapple/ungrapple 
'v' Print version number of game 
'"L' Redraw screen 
'Q' Quit 

'C' Center your ship in the window 
'U' Move window up 
'D' ,'N' Move window down 
'H' Move window left 
'J' Move window right 
'S' Toggle window to follow your ship or stay where it is 

SCENARIOS 
Here is a summary of the scenarios in Sail: 

Ranger vs. Drake: 
Wind from the N, blowing a fresh breeze. 

(a) Ranger 
(b) Drake 

19 gun Sloop (crack crew) (7 pts) 
17 gun Sloop (crack crew) (6 pts) 

The Battle of Flamborough Head: 
Wind from the S, blowing a fresh breeze. 

SAIL(6) 

This is John Paul Jones' first famous battle. Aboard the Bonhomme Richard, he was able to overcome the 
Serapis's greater firepower by quickly boarding her. 

(a) Bonhomme Rich 42 gun Corvette (crack crew) (11 pts) 
(b) Serapis 44 gun Frigate (crack crew) (12 pts) 

Arbuthnot and Des Touches: 
Wind from the N, blowing a gale. 

(b) America 
(b) Befford 
(b) Adamant 
(b) London 
(b) Royal Oak 
(f) Neptune 

May 6, 1986 

64 gun Ship of the Line (crack crew) (20 pts) 
74 gun Ship of the Line (crack crew) (26 pts) 

50 gun Ship of the Line (crack crew) (17 pts) 
98 gun 3 Decker SOL (crack crew) (28 pts) 
74 gun Ship of the Line (crack crew) (26 pts) 

74 gun Ship of the Line (average crew) (24 pts) 
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(f) Due Bougogne 80 gun 3 Decker SOL (average crew) (27 pts) 
(f) Conquerant 74 gun Ship of the Line (average crew) (24 pts) 
(f) Provence 64 gun Ship of the Line (average crew) (18 pts) 
(f) Romulus 44 gun Ship of the Line (average crew) (10 pts) 

Sufl'ren and Hughes: 
Wind from the S, blowing a fresh breeze. 

(b) Monmouth 
(b)Hero 
(b) Isis 
(b) Superb 
(b) Burford 
(f) Flamband 
(f) Annibal 
(f) Severe 
(f) Brilliant 
(f) Sphinx 

Nymphe vs. Cleopatre: 

74 gun Ship of the Line (average crew) (24 pts) 
74 gun Ship of the Line (crack crew) (26 pts) 

SO gun Ship of the Line (crack crew) (17 pts) 
74 gun Ship of the Line (crack crew) (27 pts) 
74 gun Ship of the Line (average crew) (24 pts) 

SO gun Ship of the Line (avenge crew) (14 pts) 
74 gun Ship of the Line (average crew) (24 pts) 
64 gun Ship of the Line (average crew) (18 pts) 
80 gun Ship of the Line (crack crew) (31 pts) 
80 gun Ship of the Line (average crew) (27 pts) 

Wind from the S, blowing a fresh breeze. 

(b)Nymphe 
(f) Oeopatre 

Mars vs. Hercule: 

36 gun Frigate (crack crew) (11 pts) 
36 gun Frigate (average crew) (10 pts) 

Wind from the S, blowing a fresh breeze. 
(b) Mars 74 gun Ship of the Line (crack crew) (26 pts) 
(f) Hercule 74 gun Ship of the Line (average crew) (23 pts) 

Ambuscade vs. Baionnalse: 
Wind from the N, blowing a fresh breeze. 

(b) Ambuscade 
(f) Baionnaise 

32 gun Frigate (average crew) (9 pts) 
24 gun Corvette (average crew) (9 pts) 

Constellation vs. Insurgent: 
Wind from the S, blowing a gale. 

(a) Constellation 38 gun Corvette (elite crew) (17 pts) 
(f) Insurgent 36 gun Corvette (average crew) (11 pts) 

Constellation vs. Vengeance: 
Wind from the S, blowing a fresh breeie. 

(a) Constellation 38 gun Corvette (elite crew) (17 pts) 
(f) Vengeance 40 gun Frigate (average crew) (15 pts) 

The Battle or Lma: 
Wind from the S, blowing a fresh breeze. 

(b) Amphion 
(b) Active 
(b) Volage 
(b) Cerberus 
(f) Favorite 
(f) Flore 
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32 gun Frigate (elite crew) (13 pts) 
38 gun Frigate (elite crew) (18 pts) 
22 gun Frigate (elite crew) (11 pts) 
32 gun Frigate (elite crew) (13 pts) 

40 gun Frigate (average crew) (15 pts) 
40 gun Frigate (average crew) (15 pts) 
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(f) Danae 
(f) Bellona 
(f) Corona 
(f) Carolina 
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40 gun Frigate (crack crew) ( 17 pts) 
32 gun Frigate (green crew) (9 pts) 
40 gun Frigate (green crew) (12 pts) 
32 gun Frigate (green crew) (7 pts) 

Constitution vs. Gueniere: 
Wind from the SW, blowing a gale. 

(a) Constitution 
(b) Gueniere 

44 gun Corvette (elite crew) (24 pts) 
38 gun Frigate (crack crew) (IS pts) 

United States vs. Macedonian: 
Wind from the S, blowing a fresh breeze. 

(a) United States 44 gun Frigate (elite crew) (24 pts) 
(b) Macedonian 38 gun Frigate (crack crew) (16 pts) 

Constitution vs. Java: 
Wind from the S, blowing a fresh breeze. 

(a) Constitution 44 gun Corvette (elite crew) (24 pts) 
(b) Java 38 gun Corvette (crack crew) (19 pts) 

Chesapeake vs. Shannon: 
Wind from the S, blowing a fresh breeze. 

(a) Chesapeake 
(b) Shannon 

The Battle of Lake Erle: 

38 gun Frigate (average crew) (14 pts) 
38 gun Frigate (elite crew) (17 pts) 

Wind from the S, blowing a light breeze. 

(a) Lawrence 20 gun Sloop (crack crew) (9 pts) 
(a) Niagara 20 gun Sloop (elite crew) (12 pts) 
(b) Lady Prevost 13 gun Brig (crack crew) (5 pts) 
(b) Detroit 19 gun Sloop (crack crew) (7 pts) 
(b) Q. Charlotte 17 gun Sloop (crack crew) (6 pts) 

Wasp vs. Reindeer: 
Wind from the S, blowing a light breeze. 

(a) Wasp 
(b) Reindeer 

20 gun Sloop (elite crew) ( 12 pts) 
18 gun Sloop (elite crew) (9 pts) 

Co:nstltutlon vs. Cyane and Levant: 
Wind from the S, blowing a moderate breeze. 

(a) Constitution 
pts) (b) Levant 

44 gun Corvette (elite crew) (24 pts) (b) Cyane 
20 gun Sloop (crack crew) (10 pts) 

Pellew vs. Drolts de L'Homme: 
Wind from the N, blowing a gale. 

(b) Indefatigable 44 gun Frigate (elite crew) (14 pts) 
(b) Amazon 36 gun Frigate (crack crew) (14 pts) 
(f) Droits L'Hom 74 gun Ship of the Line (average crew) (24 pts) 
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Algeclras: 
Wind from the SW, blowing a moderate breeze. 

(b) Caesar 80 gun Ship of the Line (crack crew) (31 pts) 
(b) Pompee 74 gun Ship of the Line (crack crew) (27 pts) 
(b) Spencer 74 gun Ship of the Line (crack crew) (26 pts) 
(b) Hannibal 98 gun 3 Decker SOL (crack crew) (28 pts) 
(s) Real-Carlos 112 gun 3 Decker SOL (green crew) (27 pts) 
(s) San Fernando 96 gun 3 Decker SOL (green crew) (24 pts) 
(s) Argonauta 80 gun Ship of the Line (green crew) (23 pts) 
(s) San Augustine 74 gun Ship of the Line (green crew) (20 pts) 
(f) Indomptable 80 gun Ship of the Line (average crew) (27 pts) 
(f) Desaix 74 gun Ship of the Line (average crew) (24 pts) 

Lake Champlain: 
Wind from the N, blowing a fresh breeze. 

(a) Saratoga 26 gun Sloop (crack crew) (12 pts) 
(a) Eagle 20 gun Sloop (crack crew) (11 pts) 
(a) Ticonderoga 17 gun Sloop (crack crew) (9 pts) 
(a) Preble 7 gun Brig (crack crew) (4 pts) 
(b) Confiance 37 gun Frigate (crack crew) (14 pts) 
(b) Linnet 16 gun Sloop (elite crew) (10 pts) 
(b) Chubb 11 gun Brig (crack crew) (5 pts) 

Last Voyage of the USS President: 
Wind from the N, blowing a fresh breeze. 

(a) President 
(b) Endymion 
(b)Pomone 
(b) Tenedos 

44 gun Frigate (elite crew) (24 pts) 
40 gun Frigate (crack crew) (17 pts) 

44 gun Frigate (crack crew) (20 pts) 
38 gun Frigate (crack crew) (15 pts) 

Hornblower and the Natividad: 
Wind from the E, blowing a gale. 

SAIL(6) 

A scenario for you Horny fans. Remember, he sank the Natividad against heavy odds and winds. Hint: 
don't try to board the Natividad, her crew is much bigger, albeit green. 

(b) Lydia 36 gun Frigate (elite crew) (13 pts) 
(s) Natividad 50 gun Ship of the Line (green crew) (14 pts) 

Curse or the Flying Dutchman: 
Wind from the S, blowing a fresh breeze. 

Just for fun, take the Piece of cake. 

(s) Piece of Cake 
(f) Flying Dutchy 

The South Pacific: 

24 gun Corvette (average crew) (9 pts) 
120 gun 3 Decker SOL (elite crew) (43 pts) 

Wind from the S, blowing a strong breeze. 

(a) USS Scurvy 
(b) HMS Tahiti 
(s) Australian 
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120 gun 3 Decker SOL (elite crew) (43 pts) 

32 gun Frigate (average crew) (9 pts) 
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(f) Bikini Atoll 7 gun Brig (crack crew) (4 pts) 

Hornblower and the battle of Rosas 
Wind from the E, blowing a fresh breeze. 

The only battle Hornblower ever lost. He was able to dismast one 
ship and stem rake the. others though. See if you can do as well. 

(b) Sutherland 
(f) Turenne 
(f) Nightmare 
(f) Paris 
(f) Napolean 

Cape Horn: 

74 gun Ship of the Line (crack crew) (26 pts) 
80 gun 3 Decker SOL (average crew) (27 pts) 
74 gun Ship of the Line (average crew) (24 pts) 

112 gun 3 Decker SOL (green crew) (27 pts) 
74 gun Ship of the Line (green crew) (20 pts) 

Wind from the NE, blowing a strong breeze. 

(a) Concord 
(a) Berkeley 
(b) Thames 
(s) Madrid 
(f) Musket 

New Orleans: 

80 gun Ship of the Line (average crew) (27 pts) 
98 gun 3 Decker SOL (crack crew) (28 pts) 
120 gun 3 Decker SOL (elite crew) (43 pts) 

112 gun 3 Decker SOL (green crew) (27 pts) 
80 gun 3 Decker SOL (average crew) (27 pts) 

Wind from the SE, blowing a fresh breeze. 

Watch that little Cypress go! 

(a) Alligator 
(b) Firefly 
(b) Cypress 

Botany Bay: 

120 gun 3 Decker SOL (elite crew) (43 pts) 
74 gun Ship of the Line (crack crew) (27 pts) 

44 gun Frigate (elite crew) (14 pts) 

Wind from the N, blowing a fresh breeze. 

(b) Shark 
(f) Coral Snake 
(f) Sea Lion 

64 gun Ship of the Line (average crew) (18 pts) 
44 gun Corvette (elite crew) (24 pts) 

44 gun Frigate (elite crew) (24 pts) 

Voyage to the Bottom of the 
Wind from the NW, blowing a fresh breeze. 

This one is dedicated to Richard Basehart and David Hedison. 

(a) Seaview 
(a) Flying Sub 
(b)Mermaid 
(s) Giant Squid 

Frigate Action: 

120 gun 3 Decker SOL (elite crew) (43 pts) 
40 gun Frigate (crack crew) (17 pts) 
136 gun 3 Decker SOL (mutinous crew) (27 pts) 
112 gun 3 Decker SOL (green crew) (27 pts) 

Wind from the E, blowing a fresh breeze. 

(a) Killdeer 
(b) Sandpiper 
(s) Curlew 
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40 gun Frigate (average crew) (15 pts) 

38 gun Frigate (crack crew) (16 pts) 
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The Battle of Midway: 
Wind from the E, blowing a moderate breeze. 

(a) Enterprise 
(a) Yorktown 
(a) Hornet 
(j) Akagi 
(j) Kaga 
(j) Soryu 

Star Trek: 

80 gun Ship of the Line (crack crew) (31 pts) 
80 gun Ship of the Line (average crew) (27 pts) 

74 gun Ship of the Line (average crew) (24 pts) 
112 gun 3 Decker SOL (green crew) (27 pts) 
96 gun 3 Decker SOL (green crew) (24 pts) 

· 80 gun Ship of the Line (green crew) (23 pts) 

Wind from the S, blowing a fresh breeze. 

(a) Enterprise 450 gun Ship of the Line (elite crew) (75 pts) 
(a) Yorktown 450 gun Ship of the Line (elite crew) (75 pts) 
(a) Reliant 450 gun Ship of the Line (elite crew) (75 pts) 
(a) Galileo 450 gun Ship of the Line (elite crew) (75 pts) 
(k) Kobayashi Maru 450 gun Ship of the Line (elite crew) (75 pts) 
(k) Klingon Il 450 gun Ship of the Line (elite crew) (75 pts) 
(o) Red Orion 450 gun Ship of the Line (elite crew) (75 pts) 
(o) Blue Orion 450 gun Ship of the Line (elite crew) (75 pts) 

CONCLUSION 
Sail has been a group effort. 

Ken Arnold Code 
curses library (pu!) 

AUTHOR 
Dave Riggle 

CO-AUTHOR 
Ed Wang 

REFITTING 
CraigLeres 

CONSULTANTS 
Chris Guthrie 
Captain Happy 
Horatio Nelson 
Nancy Reagan 

and many valiant others ... 

REFERENCES 
Wooden Ships & Iron Men, by Avalon Hill 
Captain Horatio Hornblower Novels, (13 of them) by C.S. Forester 
Captain Richard Bolitho Novels, (12 of them) by Alexander Kent 
The Complete Works of Captain Frederick Marryat, (about 20) especially 

Mr. Midshipman Easy 
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Peter Simple 
Jacob Faithful 
Japhet in Search of a Father 
Snarleyyow, or The Dog Fiend 

INTEGRATED SOLUTIONS 4.3 BSD 

SAIL(6) 

13 



SAIL(6) UNIX Programmer's Manual 

Frank Mild.may, or The Naval Officer 

SEE ALSO 
midway(PUBLIC) 

BUGS 
Probably a few, and please report them to "riggle@emie" and "edward@arpa." 
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NAME 
snake, snscore - display chase game 

SYNOPSIS 
/usr/games/snake [-wn ] [ -In ] 
/usr/games/SJJKore 

DESCRIPTION 

FILES 

BUGS 

Snake is a display-based game which must be played on a CRT tenninal from among those supported by 
vl(l). The object of the game is to make as much money as possible without getting eaten by the snake. 
The -I and -w options allow you to specify the length and width of the field. By default the entire screen 
(except for the last column) is used. 

You are represented on the screen by an I. The snake is 6 squares long and is represented by S's. The 
money is $, and an exit is #. Your score is posted in the upper left hand comer. 

You can move around using the same conventions as vi(l), the h, j, k, and l keys work, as do the arrow 
keys. Other possibilities include: 

sefc These keys are like hjkl but fonn a directed pad around the d key. 

HJKL These keys move you all· the way in the indicated direction to the same row or column as the 
money. This does not let you jump away from the snake, but rather saves you from having to type 
a key repeatedly. The snake still gets all his turns. 

SEFC Likewise for the upper case versions on the left. 

A TPB These keys move you to the four edges of the screen. Their position on the keyboard is the 
mnemonic, e.g. P is at the far right of the keyboard. 

x This lets you quit the game at any time. 

p Points in a direction you might want to go. 

w Space warp to get out of tight squeezes, at a price. 

Shell escape 

.. Z Suspend the snake game, on systems which support it. Otherwise an interactive shell is started up. 

To earn money, move to the sam~ square the money is on. A new$ will appear when you earn the current 
one. As you get richer, the snake gets hungrier. To leave the game, move to the exit (#). 

A record is kept of the personal best score of each player. Scores are only counted if you leave at the exit, 
getting eaten by the snake is worth nothing. 

As in pinball, matching the last digit of your score to the number which appears after the game is worth a 
bonus. 

To see who wastes time playing snake, run lusrlgameslsnscore. 

/usr/games/lib/snakerawscores database of personal bests 
/usr/games/lib/snake.log log of games played 
/usr/games/busy program to determine if system too busy 

When playing on a small screen, it's hard to tell when you hit the edge of the screen. 

The scoring function takes into account the size of the screen. A perfect function to do this equitably has 
not been devised. 
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NAME 
trek - trekkie game 

SYNOPSIS 
/usr/games/trek [ [ -a ] file ] 

DESCRIPTION 
Trek is a game of space glory and war. Below is a summary of commands. For complete documentation, 
see Trek by Eric Allman. 

If a filename is given, a log of the game is written onto that file. If the -a flag is given before the filename, 
that file is appended to, not uuncated. 

The game will ask you what length game you would like. Valid responses are "short", "medium", and 
"long". You may also type "restart", which restarts a previously saved game. You will then be 
prompted for the skill, to which you must respond "novice", "fair", "good", "expert", "commadore", 
or ''impossible''. You should normally start out with a novice and work up. 

In general, throughout the game, if you forget what is appropriate the game will tell you what it expects if 
you just type in a question mark. 

AUTHOR 
Eric Allman 

SEE ALSO 
/usr/doc/trek 

COMMAND SUMMARY 
abandon 
cloak up/down 
computer request; ... 
destruct 
help 
lrscan 
phasers automatic amount 
phasers manual amtl coursel spreadl ... 
torpedo course [yes] angle/no 
ram course distance 
shell 
srscan [yes/no] 
status 
undock 
warp warp _factor 

capture 

damages 
dock 
impulse course distance 
move course distance 

rest time 
shields up/down 

terminate yes/no 
visual course 
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NAME 
worm -Play the growing worm game 

SYNOPSIS 
/usr/games/worm [ size ] 

DESCRIPl10N 

BUGS 

In worm, you are a little worm, your body is the "o"'s on the screen and your head is the"@". You move 
with the hjkl keys (as in the game snake). If you don't press any keys, you continue in the direction you 
last moved. The upper case HJKL keys move you as if you had pressed several (9 for HL and S for JK) of 
the corresponding lower case key (unless you run into a digit, then it stops). 

On the screen you will see a digit, if your worm eats the digit is will grow longer, the actual amount longer 
depends on which digit it was that you ate. The object of the game is to see how long you can make the 
worm grow. 

The game ends when the worm runs into either the sides of the screen, or itself. The current score (how 
much the wonn has grown) is kept in the upper left comer of the screen. 

The optional argument, if present, is the initial length of the worm. 

If the initial length of the wonn is set to l~s than one or more than 75, various strange things happen. 
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NAME 
worms - animate worms on a display terminal 

SYNOPSIS 
/usr/games/worms [ -field ] [ -length # ] [ -number # ] [-trail ] 

DESCRIPI'ION 

WORMS(6) 

Brian Hom (cithep!bdh) showed me a TOPS-20 program on the DEC-2136 machine called WORM, and 
suggested that I write a similar program that would run under Unix. I did, and no apologies. 

FILES 

-field makes a "field" for the worm(s) to eat; -trail causes each worm to leave a trail behind it You can 
figure out the rest by yourself. 

/etc/termcap 

AUTHOR 
Eric P. Scott 

SEE ALSO 

BUGS 

Snails, by Karl Heuer 

The lower-right-hand character position will not be updated properly on a tenninal that wraps at the right 
margin. 

Terminal initialization is not performed. 
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NAME 
wump - the game of hunt-the-wumpus 

SYNOPSIS 
/usr/games/wump 

DESCRIPTION 
Wump plays the game of 'Hunt the Wumpus.' A Wumpus is a creature that lives in a cave with several 
rooms connected by tunnels. You wander among the rooms, trying to shoot the Wurnpus with an arrow, 
meanwhile avoiding being eaten by the Wumpus and falling into Bottomless Pits. There are also Super 
Bats which are likely to pick you up and drop you in some random room. 

The program asks various questions which you answer one per line; it will give a more detailed description 
if you want. 

This program is based on one described in People's Computer Company, 2, 2 (November 1973). 
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NAME 
zork- the game of dungeon 

SYNOPSIS 
/usr/games/zork 

DESCRIPTION 

FILES 

Dungeon is a computer fantasy simulation based on Adventure and on Dungeons & Dragons, originally 
written by Lebling, Blank, and Anderson of MIT. In it you explore a dungeon made up of various rooms, 
caves, rivers, and so on. The object of the game is to collect as much treasure as possible and stow it safely 
in the trophy case (and, of course, to stay alive.) 

Figuring out the rules is part of the game, but if you are stuck, you should start off with ''open mailbox'', 
''take leaftet' ', and then ''read leaflet''. Additional useful commands that are not documented include: 

quit (to end the game) 

!cmd (the usual shell escape convention) 

> (to save a game) 

< (to restore a game) 

/usr/games/lib/d• 
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NAME 
mBcellaneous - miscellaneous useful information pages 

DESCRIPTION 

INTR0(7) 

This section contains miscellaneous documentation, mostly in the area of text processing macro packages 
for troff'(l). 

ascil 
environ 
eqnchar 
bier 
mailaddr 
man 
me 
ms 
term 

May20, 1985 

map of ASCII character set 
user environment 
special character definitions for eqn 
file system hierarchy 
mail addressing description 
macros to typeset manual pages 
macros for foonatting papers 
macros for formatting manuscripts 
conventional names for terminals 
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NAME 
ascii - map of ASCil character set 

SYNOPSIS 
cat /usr/pub/ascii 

DESCRIPTION 
Ascii is a map of the ASCil character set, to be printed as needed. It contains: 

000 nul 001 sohl002 stx1003 etx 004 eot 005 enqf006 ackl007 bel 
010 bs 011 ht 012 nl I 013 vt 014 np 015 er 1016 so 1017 si 
020 die 021 dcl 022 dc21023 dc3 024 dc4 025 nakl026 synl027 etb 
030 can 031 em 032 subl033 esc 034 fs 035 gs 1036 rs 1037 us 
040 sp 041 042 " 1043 # 044 $ 045 % 1046 & 1047 

, 

050 ( 051 ) 052 • 1053 + 054 ' 
055 - 1056 1051 I 

060 0 061 1 062 2 1063 3 064 4 065 s 1066 6 1067 7 
070 8 071 9 072 1073 ; 074 < 075 = 1076 > 1077 ? 
100 @ 101 A 102 B 1103 c 104 D 105 E 1106 F 1107 G 
110 H 111 I 112 J 1113 K 114 L 115M1116N1117 0 
120 p 121 Q 122 R 1123 s 124 T 125 u 1126 v 1127 w 
130 x 131 y 132 z 1133 [ 134 \ 13S ] 1136 " 1137 
140 ... 141 a 142 b 1143 c 144 d 14S e 1146 f 1147 g 
ISO h 151 152 j 1153 k 1S4 I 1SS rn 1156 n 1157 0 

160 p 161 q 162 r 1163 s 164 t 16S u 1166 v 1167 w 
170 x 171 y 172 z 1173 { 174 I 175 } 1176 - 1177 del 

00 nul I 01 soh I 02 stx 03 etxl 04 eot I OS enql 06 ackl 07 bel I 
08 bs I 09 ht I Oa nl Ob Vt I Oc np I Od er Oe so I Of s i I 
10 dlel 11 de 11 12 dc2 13 dc31 14 dc41 15 nak 16 synl 17 etbl 
18 canl 19 em I la sub lb escl le f s I ld gs le rs I lf us 
20 sp I 21 I 22 " 23 # I 24 $ I 25 % 26 & I 27 , 

28 ( I 29 ) I 2a • 2b + I 2c , I 2d - 2e I 2f I 
30 o I 31 1 I 32 2 33 3 I 34 4 I 35 5 36 6 I 37 7 
38 8 I 39 9 I 3a 3b ; I 3c < I 3d 3e > I 3f ? 
40 @I 41 Al 42 B 43 Cl 44 DI 4S E 46 Fl 47 G 
48 HI 49 I I 4a J 4b Kl 4c LI 4d M 4e NI 4f 0 
so Pl 51 QI 52 R 53 S I 54 Tl SS u 56 VI 57 w 
58 XI 59 YI Sa z Sb C I Sc \ I Sd ] Se " I Sf 
60 .. I 61 a I 62 b 63 c I 64 d I 65 e 66 f I 67 g 
68 h I 69 I 6a j I 6b k I 6c I I 6d rn 6e n I 6f 0 

70 p I 71 q I 72 r I 73 s I 74 t I 75 u 76 v I 77 w 
78 x I 79 y I 7a z I 7b { I 7c I I 7d } 7e - I 7f del 

FILES 
/usr/pub/ascii 
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NAME 
environ - user environment 

SYNOPSIS 
extern char ••environ; 

DESCRIPTION 
An array of strings called the 'environment' is made available by execve(2) when a process begins. By 
convention these strings have the fonn 'name=value'. The following names are used by various com­
mands: 

PATH 

HOME 
TERM 

The sequence of directory prefixes that sh, time, nice(l), etc., apply in searching for a file 
known by an incomplete path name. The prefixes are separated by ':'. Login( 1) sets 
PA TH=:/usr/ucb:/bin:/usr/bin. 

A user's login directory, set by login(l) from the password file passwd(S). 

The kind of terminal for which output is to be prepared. This information is used by com­
mands, such as nroff or plot(lG), which may exploit special terminal capabilities. See 
/etc/termcap (termcap(5)) for a list of terminal types. 

SHELL The filename of the user's login shell. 

TERMCAP 
The string describing the terminal in TERM, or the name of the termcap file, see 
termcap(5),termcap(3X). 

EXINIT A starrup list of commands read by ex(l), edit(l), and vi(l). 

USER The login name of the user. 

PRINTER The name of the default printer to be used by lpr(l), lpq(l), and lprm(l). 

Further names may be placed in the environment by the export command and 'name=value' arguments in 
sh( 1 ), or by the setenv command if you use csh( 1 ). Arguments may also be placed in the environment at 
the point of an execve(2). It is unwise to conflict with certain sh(l) variables that are frequently exported 
by '.profile' files: MAil.., PS 1, PS2, IFS. 

SEE ALSO 
csh(l), ex(l), login{l), sh(l), execve(2), system(3), termcap(3X), termcap(5) 
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NAME 
eqnchar - special character definitions for eqn 

SYNOPSIS 
eqn /usr/pub/eqnchar [files ] I troll' [ options ] 

neqn /usr/pub/eqnchar [files ] I nroff [ options ] 

DESCRIPTION 

EQNCHAR(7) 

Eqnchar contains troff and nroff character definitions for consttucting characters that are not available on 
the Graphic Systems typesetter. These definitions are primarily intended for use with eqn and neqn. It 
contains definitions for the following characters 

ciplus G 
citimes i) 

wig 
-wig .. 
>Wig ~ 
<wig s 
•wig -
star 

* bigs tar * =dot -
orsign y 

andsign A 

-del fl 
= 

oppA .y 

oppE :3 
angstrom A 

FILES 
/usr/pub/eqnchar 

SEE ALSO 
troff(l}, eqn(l) 
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II II 
langle I 

rang le ~ 
I 

hbar 1i 
ppd .J_ 

<-> +-+ 
<•> •• 
I< .; 
I> j 
ang L 
rang I;-
3dot 
thf 
quarter lj4 

3quarter 3A 
degree 0 
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square 0 
circle 0 
blot 0 
bullet • 
prop oc 

~mpty 0 
ml!mber e 
noml!m fi. 
cup u 
cap n 
incl ~ 
subset c 
supset ;:) 

!subset c: 
!supset :2 
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NAME 
bier - filesystem hierarchy 

DESCRIPTION 
The following outline gives a quick tour through a representative directory hierarchy. 

I root 
/vmunix 

the kernel binary (UNIX itself) 
/lost+found · 

directory for connecting detached files for fsck(8) 
/dev/ devices(4) 

MAKEDEV 
shell script to create special files 

MAKEDEV.local 
site-specific part of MAKEDEV 

console main console, tty( 4) 
tty* terminals, tty(4) 
hp• disks, hp( 4) 
rhp• raw disks, bp(4) 

/bin/ utility programs, cf /usr/bin/ ( 1) 
as assembler 
cc C compiler executive, cf /lib/ccom, /lib/cpp, /lib/c2 
csh C shell 

/lib/ object libraries, etc., cf /usr/lib/ 
libc.a system calls, standard 110, etc. (2,3,3S) 

ccom C compiler proper 
cpp C preprocessor 
c2 C code improver 

/etc/ essential data and maintenance utilities; sect (8) 
dump dump program, dump(8) 

1August1985 

passwd password file, p&Mwd(5) 
group group file, group(5) 
motd message of the day, login( 1) 
termcap description of terminal capabilities, termcap(5) 
ttytype table of what kind of terminal is on each port, Uytype(5) 
mtab mounted file table, mtab(5) 
dumpdates 

dump history, dump(8) 
fstab filesystem configuration table fstab(5) 
disktab disk characteristics and partition tables, disktab(5) 
hosts host name to network address mapping file, bosts(5) 
networks 

network name to network number mapping file, networks(5) 
protocols 

protocol name to protocol number mapping file, protocols(5) 
services network services definition file, services( 5) 
remote names and description of remote hosts for tip(lC), remote(5) 
phones private phone numbers for remote hosts, as described in phones(5) 
ttys properties of terminals, ttys(5) 
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getty part of login, getty(8) 
init the parent of all processes, init(8) 
re shell program to bring the system up 
re.local site-dependent portion of re 
cron the clock daemon, cron(8) 
mount mount(8) 

/sys/ system source 
DISTRIBUTION/ 

files for making a new kernel 
hi header (include) files 
conf/ executable device drivers 
netinet/ network header files 
machine/ 

include files 
ltmpl temporary files, usually on a fast device, cf /usr/tmp/ 

e• used by ed(l) 
ctm• used by cc(l) 

/usr/ general pupose directory, usually a mounted filesystem 
achn/ admiQistrative information 

wtmp login history, utmp(5) 
messages 

hardware error messages 
tracct phototypesetter accounting, troff( 1) 
lpacct line printer accounting lpr(l) 
vaacct, vpacct 

Varian and Versatec accounting vpr(l), pac(8) 
/usr /bin 
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utility programs, to keep /bin/ small 
tmp/ temporaries, to keep /tmp/ small 
diet/ word lists, etc. 

games/ 

words principal word list, used by look(l) 
spellhist 

history file for spell(l) 

hangman 
lib/ library for the games 

quiz.kl what quiz(6) knows 
index category index 
africa countries and capitals 

include/ standard #include files 
a.outh object file layout, a.out(5) 
stdio.h standard 110, intro(3S) 
math.h (3M) 

sys/ system-defined layouts, cf /sys/h 
net/ symbolic link to sys/net 
machine/ 
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symbolic link to sys/machine 

isi/ graphics programs (WcRStations only) 
lib/ object libraries, etc., to keep /lib/ small 

atrun scheduler for at( 1) 
lint/ utility files for lint 

lint[12] subprocesses for lint(l) 
llib-lc dummy declarations for /lib/libc.a, used by lint(l) 
llib-lm dummy declarations for /lib/libc.m 

struct/ passes of struct(l) 

tmac/ macros for trofl'( 1) 
tmac.an macros for man(7) 
trnac.s macros for ms(7) 

font/ fonts for trofl'( 1) 
ftR Times Roman 
ftB Times Bold 

fonts/ fonts for graphics WorkStations (WorkStations only) 

uucp/ programs and data for uucp( 1 C) 
L.sys remote system names and numbers 
uucico the real copy program 

units conversion tables for units(l) 
eign list of English words to be ignored by ptx(l) 

/usr/ man/ 

1 August 1985 

volume 1 of this manual, man(l) 
manO/ general 

intro introduction to volume 1, ms(7) format 
xx template for manual page 

man 11 chapter 1 
as.l 
mountlm 

catl/ preformatted pages for section 1 

msgs/ messages, cf msgs(l) 
bounds highest and lowest message 

new/ binaries of new versions of programs 
preserve/ 

editor temporaries preserved here after crashes/hangups 
public/ binaries of user programs - write permission to everyone 
spool/ delayed execution files 

at/ used by at(l) 
lpd/ used by lpr( 1) 

lock present when line printer is active 
cf• copy of file to be printed, if necessary 
df• daemon control file, lpd(8) 
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tf• transient control file, while lpr is working 
uucp/ work files and staging area for uucp(l C) 

LOO FILE 
summary log 

LOO.• log file for one transaction 
mail/ mailboxes for mail(l) 

name mail file for user name 
name.lock 

lock file while name is receiving mail 
secretmail/ 

like mail/ 
uucp/ work files and staging area for uucp(lC) 

LOO FILE 
summary log 

LOG.• log file for one transaction 
mqueue/ 

mail queue for sendmail(8) 
wd initial working directory of a user, typically wd is the user's login name 

.profile set environment for sh(l), environ(7) 

.project nature of the user's work (used by finger(l)) 

.cshrc startup file for csh(l) 

.exrc startup file for e:x(l) 

.plan the user's short-term plans (used by finger(l)) 

.netrc startup file for various network programs 

.msgsrc Stal't\IP file for msgs( 1) 

.rnailrc startup file for mail(l) 
calendar 

user's datebook for calendar(l) 
doc/ papers, mostly in volume 2 of this manual, typically in ms(7) format 

as/ assembler manual 
c Cmanual 

/usr/ src/ 

1 August 1985 

source programs for utilities, etc. (Note: Applicable only to source licensees.) 
bin/ source of commands in /bin 

as/ assembler 
ar.c source for ar(l) 

usr.bin/ source for commands in /usr/bin 
troff/ source for nroff' and troff'( 1) 

font/ source for font tables, /usr/lib/font/ 
ftR.c Roman 

term/ terminal characteristics tables, /usr/lib/tenn/ 
tab300.c 

DASI300 

ucb source for programs in /usr/ucb 
games/ source for /usr/games 
lib/ source for programs and archives in /lib 

libel C runtime library 
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UNIX Programmer's Manual 

csu/ startup and wrapup routines needed with every C program 
crtO.s regular startup 
mcrtO.s modified startup for cc-p 

sys/ system calls (2) 
access.s 
brk.s 

stdio/ standard 110 functions (3S) 
fgets.c 
fopen.c 

gen/ other functions in (3) 
abs.c 

net/ network functions in (3N) 
gethostbyname.c 

local/ source which is not normally distributed 
new/ source for new versions of commands and library routines 
old/ source for old versions of commands and library routines 
ucb/ binaries of programs developed at UCB 

edit editor for beginners 
ex command editor for experienced users 

mail mail reading/sending subsystem 
man on-line documentation 

pi Pascal translator 
px Pascal interpreter 

vi visual editor 

ls(l), apropos(!), whatis(l), whereis(l), finger(l), which(l), ncheck(8), find(l), grep{l) 
BUGS 

The position of files is subject to change without notice. 

1 August 1985 INTEGRATED SOLUTIONS 4.3 BSD 

HIER(7) 

5 



MAILADDR ( 7) UNIX Programmer's Manual ~DR(7) 

NAME 
mailaddr - mail addressing description 

DESCRIPl10N 
Mail addresses are based on the ARP ANET protocol listed at the end of this manual page. These addresses 
are in the generalformat 

user@domain 

where a domain is a hierarchical dot separated list of subdomains. For example, the address 

eric@monelBerkeley .ARP A 

is noonally interpreted from right to left the message should go to the ARP A name tables (which do not 
correspond exactly to the physical ARPANEn, then to the Berkeley gateway, after which it should go to 
the local host monet. When the message reaches monet it is deliveted to the user ''eric' '. 

Unlike some other forms of addressing, this does not imply any routing. Thus, although this address is 
specified as an ARP A address, it might travel by an alternate route if that were more convenient or 
efficient. For example, at Berkeley the associated message would probably go directly to monet over the 
Ethernet rather than going via the Berkeley ARP ANET gateway. 

Abbreviation. 

Under certain circumstances it may not be necessary to type the entire domain name. In general anything 
following the first dot may be omitted if it is the same as the domain from which you are sending the mes­
sage. For example, a user on "calder.Berkeley.ARPA" could send to "eric@monet" without adding the 
''.Berkeley .ARP A'' since it is the same on both sending and receiving hosts. 

Certain other abbreviations may be pennitted as special cases. For example, at Berkeley ARPANET hosts 
can be referenced without adding the ".ARPA" as long as their names do not conflict with a local host 
name. 

Compatfbtuty. 

Certain old address formats are converted to the new format to provide compatibility with the previous 
mail system. In particular, 

host: user 

is converted to 

user@host 

to be consistent with the rep( 1 C) command 

Also, the syntax: 

host!user 

is converted to: 

user@hostUUCP 

This is normally converted back to the "host!user'' form before being sent on for compatibility with older 
UUCP hosts. 

The current implementation is not able to route messages automatically through the UUCP network. Until 
that time you must explicitly tell the mail system which hosts to send your message through to get to your 
final destination. 

Case Distinctions. 

Domain names (i.e., anything after the"@" sign) may be given in any mixture of upper and lower case 
with the exception of UUCP hostnames. Most hosts accept any combination of case in user names, with 
the notable exception of MULTICS sites. 
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Differences with ARPA Protocols. 

Although the UNIX addressing scheme is based on the ARP A mail addressing protocols, there are some 
significant differences. 

At the time of this writing DARPA is converting to real domains. The following rules may be useful: 

• The syntax "user@host.ARP A" is being split up into "user@host.COM", "user@host.GOV", and 
''user@host.EDU'' for commercial, government, and educational institutions respectively. 

•The syntax "user@host" (with no dots) has ttaditionally referred to the ARPANET. In the future this 
semantic will not be continued - instead, the host will be assumed to be in your organization. You should 
start using one of the syntaxes above. 

• Host names of the fonn "ORG-NAME" (e.g., MIT-MC <X' CMU-CS-A) will be changing to 
"NAME.ORGJCXX" (where 'XXX' is COM, GOV, or EDU). For example, MIT-MC will change to 
MC.MIT .EDU. In some cases names will be split apart even if they do not have dashes. For example, 
USC-ISIP will probably change to F.ISI.USC.EDU. 

Route-addrs. 

Under some circumstances it may be necessary to route a message through several hosts to get it to the 
final destination. Normally this routing is done automatically, but sometimes it is desirable to route the 
message manually. Addresses which show these relays are termed ''route-addrs.'' These use the syntax: 

<@hosta,@hostb:user@hostc> 

This specifies that the message should be sent to hosta, from there to hostb, and finally to hostc. This path 
is forced even if there is a more efficient path to hostc. 

Route-addrs occur frequently on return addresses, since these are generally augmented by the software at 
each host It is generally possible to ignore all but the ''user@host'' part of the address to determine the 
actual sender. 

Postmaster. 

Every site is required to have a user or user alias designated ''postmaster'' to which problems with the mail 
system may be addressed. 

Other Networks. 

Some other networks can be reached by giving the name of the network as the last component of the 
domain. This is not a standard feature and may not be supported at all sites. For example, messages to 

CSNET or BTINET sites can often be sent to "user@host.CSNET" or "user@hostBITNET" respec­
tively. 

BERKELEY 
The following comments apply only to the Berkeley environment 

What's My AddreM? 

If you are on a local machine, say monet, your address is 

youmame@monetBerkeley .ARP A 

However, since most of the world does not have the new software in place yet, you will have to give 
correspondents slightly different addresses. From the ARPANET, your address would be: 

youmame%monet@Berkeley.ARPA 

From UUCP, your address would be: 

ucbvax!youmarne%monet 
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BUGS 

Computer Center. 

The Berkeley Computer Center is in a subdomain of Berkeley. Messages to the computer center should be 
addressed to: 

user%host.CC@Berkeley.ARP A 

The alternate syntax: 

user@hosLCC 

may J>e used if the message is sent from inside Berkeley. 

For the time being Computer Center hosts are known within the Berkeley domain, i.e., the ''.CC'' is 
optional. However, it is likely that this situation will change with time as both the Computer Science 
department and the Computer Cent.er grow. 

The RFC822 group syntax ("group:userl,user2,user3;") is not supported except in the special case of 
"group:;" because of a conffict with old berknet•style addresses. 

Route-Address syntax is grotty. 

UUCP- and ARPANET-style addresses do not coexist politely. 

SEE ALSO 
mail(l), sendmail(8); Crocker, D. H., Standard/or the Format of Arpa Internet Text Messages, RFC822. 
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NAME 
man - macros to typeset manual 

SYNOPSIS 

nrofl' -man file .. . 
troff -man file .. . 

DESCRIPTION 

FILES 

These macros are used to lay out pages of this manual. A skeleton page may be found in the file 
/usr/man/manO/xx. 

Any text argument t may be zero to six words. Quotes may be used to include blanks in a 'word'. If text is 
empty, special treatment is applied to the next input line with text to be printed. In this way J may be used 
to italicize a whole line, or .SM may be followed by .B to make small bold letters. 

A prevailing indent distance is remembered between successive indented paragraphs, and is reset to default 
value upon reaching a non-indented paragraph. Default units for indents i are ens. 

Type font and size are reset to default values before each paragraph, and after processing font and size set­
ting macros. 

These strings are predefined by -man: 

\•R '®', '(Reg)' in nroff. 

\•S Change to default type size. 

/usr/lib/tmac/tmac.an 
/usr/man/manO/xx 

SEE ALSO 
troff(l }, man( 1) 

BUGS 
Relative indents don't nest. 

REQUESTS 
Request 

.B t 

. BI t 

. BRt 
DT 
.HPi 
.It 
. mt 

Cause If no Explanation 
Break Argument 
no t=n.ll.* Text tis bold. 
no t=n.ll. Join words oft alternating bold and italic . 
no t=n.tl. Join words oft alternating bold and Roman . 
no .5i li... Restore default tabs. 
yes i=p.i. • Set prevailing indent to i. Begin paragraph with hanging indent 
no t=n.tl. Text t is italic . 
no t=n.ll. Join words of t alternating italic and bold . 
yes x= "" Same as . TP with tag x . 
no t=n.tl. Join words oft alternating italic and Roman . 
yes Same as .PP. 
no d= .4v Interparagraph distance is d . 
yes Begin paragraph. Set prevailing indent to .Si . 
yes End of relative indent. Set prevailing indent to amount of starting .RS . 
no t=n.tl. Join words oft alternating Roman and bold . 
no t=n.tl. Join words oft alternating Roman and italic . 

. IP xi 

. IR t 
LP 
.PDd 
.PP 
.RE 
.RB t 
.RI t 
.RS i yes i=p.i. Start relative indent, move left margin in distance i. Set prevailing indent to .Si for 

nested indents. 
yes t=n.tl. Subhead . . SH t 

.SMt no t=n.tl. Text t is small. 
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.TH n c xv myes 

.TP i yes i=p.i. 

UNIX Programmer's Manual MAN(7) 

Begin page named n of chapter c,· xis extra commentary, e.g. 'local', for page foot 
center; v alters page foot left, e.g. '4th Berkeley Distribution'; m alters page head 
center, e.g. 'Brand X Programmer's Manual'. Set prevailing indent and tabs to .5i. 
Set prevailing indent to i. Begin indented paragraph with hanging tag given by next 
text line. If tag doesn't fit, place it on separate line. 

• n.tl. - next text line; p.i. = prevailing indent 
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NAME 
me - macros for formatting papers 

SYNOPSIS 
nrofl' -me [ options ] file .. . 
troff -me [ options ] file .. . 

DESCRIPTION 

FILES 

This package of nroff and troff macro definitions provides a canned formatting facility for technical 
papers in various fonnats. When producing 2-cobimn output on a terminal, filter the output through col(l). 

The macro requests are defined below. Many nroff and troff requests are unsafe in conjunction with this 
package, however, these requests may be used with impunity after the first .pp: 

.bp begin new page 

.br break output line here 

.sp n insert n spacing lines 

.ls n (line spacing) n= 1 single, n=2 double space 

.na no alignment of right margin 

.ce n center next n lines 

.ul n underline next n lines 

.sz +n add n to point size 

Output of the eqn, neqn, refer, and tbl(l) preprocessors for equations and tables is acceptable as input. 

/usr/lib/trnac/trnac.e 
/usr/lib/me/• 

SEE ALSO 
eqn(l}, troff(l}, refer(l), tbl(l) 
-me Reference Manual, Eric P. Allman 
Writing Papers with Nroff Using -me 

REQUESTS 

Request 

.(c 

.(d 

.(f 

.(1 

.(q 

.(xx 

.(z 

.)c 

.)d 

.)f 

.)1 

.)q 

.)x 

.)z 

.++mH 

. +cT 

In the following list, "initialization" refers to the first .pp, .Ip, .ip, .np, .sh, or .uh macro. This list is incom­
plete; see The -me Reference Manual for interesting details. 

Initial Cause Explanation 
Value Break 

yes Begin centered block 
no Begin delayed text 
no Begin footnote 
yes Begin list 
yes Begin major quote 
no Begin indexed item in index x 
no Begin floating keep 
yes End centered block 
yes End delayed text 
yes End footnote 
yes End list 
yes End major quote 
yes End index item 
yes End floating keep 
no Define paper section. m defines the part of the paper, and can be C (chapter), A (appen-

dix), P (preliminary, e.g., abstract, table of contents, etc.), B (bibliography), RC (chapters 
renumbered from page one each chapter), or RA (appendix renumbered from page one). 

yes Begin chapter (or appendix, etc., as set by.++). Tis the chapter title . 
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.le 1 yes One column format on a new page. 

.2c 1 yes Two column format. 

.EN yes Space after equation produced by eqn or neqn . 

.EQxy yes Precede equation; break out and add space. Equation number is y. The optional argument 
x may be I to indent equation (default), L to left-adjust the equation, or C to center the 
equation . 

. GE yes End gremlin picture. 

.GS yes Begin gremlin picture. 

.PE yes End pie picture. 

.PS yes Begin pie picture. 

.TE yes End table. 

.TH yes End heading section of table. 

.TSx yes Begin table; if x is H table has repeated heading. 
• acAN no Set up for ACM style output. A is the Author's name(s), N is the total number of pages . 

Must be given before the first initialization . 
. bx no no Print x in boldface; if no argument switch to boldface. 
.ba +n 0 yes Augments the base indent by n. This indent is used to set the indent on regular text (like 

paragraphs) . 
. be no yes Begin new column 
.bix no no Print x in bold italics (nofill only) 
.bu yes Begin bulleted paragraph 
.bxx no no Print x in a box (nofill only). 
.ef 'x'y'z' no Set even footer to x y z 
.eh 'x'y'z' no Set even header to x y z 
.fo 'x'J'z' no Set footer to x y z 
.hx no Suppress headers and footers on next page. 
.he 'x'y'z' no Set header to x y z 
.hi yes Draw a horizontal line 
.ix no no Italicize x; if x missing, italic text follows. 
.ipxy no yes Start indented paragraph, with hanging tag x. Indentation is yens (default 5). 
.Ip yes yes Start left-blocked paragraph. 
.lo no Read in a file of local macros of the form .• x. Must be given before initialization. 
.np 1 yes Start numbered paragraph. 
.of 'x'y'z' no Set odd footer to x y z 
.oh x'y'z' no Set odd header to x y z 
.pd yes Print delayed text. 
. pp no yes Begin paragraph. First line indented . 
x yes no Roman text follows. 
.re no Reset tabs to default values. 
.SC no no Read in a file of special characters and diacritical marks. Must be given before initializa-

ti on. 
. shnx yes Section head follows, font automatically bold. n is level of section, x is title of section . 
. sk no no Leave the next page blank. Only one page is remembered ahead . 
. smx no Set x in a smaller pointsize . 
.sz +n lOp no Augment the point size by n points. 
. th no no Produce the paper in thesis format. Must be given before initialization . 
• tp no yes Begin title page . 
.ux no Underline argument (even in troff). (Nofill only). 
• uh yes Like .sh but unnumbered . 
. xpx no Print index x . 
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NAME 
ms - text focmatting macros 

SYNOPSIS 
nroff' -ms [ options ] file .. . 
troff -ms [ options ]file .. . 

DESCRIPTION 

FILES 

This package of nrotr and troff macro definitions provides a formatting facility f<X" various styles of arti­
cles, theses, and books. When producing 2-column output on a terminal or lineprinter, or when reverse line 
motions are needed, filter the output through col(l). All external -ms macros are defined below. Many 
nroll' and troff requests are unsafe in conjunction with this package. However, the first four requests 
below may be used with impunity after initialization, and the last two may be used even before initializa­
tion: 

.bp begin new page 

.br break output line 

.sp n insert n spacing lines 

.ce n center next n lines 

.ls n line spacing: n= 1 single, n=2 double space 

.na no alignment of right margin 
Font and point size changes with \f and \s are also allowed; for example, ''\flword\fR'' will italicize word. 
Output of the tbl, eqn, and refer (1) preprocessors for equations, tables, and references is acceptable as 
input. 

/usr/lib/tmac/tmac.x 
/usr/lib/rns/x.??? 

SEE ALSO 
eqn(l), refer(l), tbl(l), troff(l) 

REQUESTS 
Macro Initial Break? Explanation 
Name Value Reset? 

.ABx y begin abstract; if x=no don't label abstract 

.AE y end abstract 

.AI y author's institution 

.AM n better accent mark definitions 

.AU y author's name 

.Bx n embolden x; if no x, switch to boldface 

.Bl y begin text to be enclosed in a box 

.B2 y end boxed text and print it 

.BT date n bottom title, printed at foot of page 

.BXx n print word x in a box 

.CM if t n cut mark between pages 

.CT y,y chapter title: page number moved to CF (TM only) 
DAx ifn n force date x at bottom of page; today if no x 
DE y end display (unfilled text) of any kind 
DSxy I y begin display with keep; x=l,L,C,B; y=indent 
.IDy 8n,.5i y indented display with no keep; y •indent 
LD y left display with no keep 
.CD y centered display with no keep 
.BD y block display; center entire block 
.EFx n even page footer x (3 part as for .tl) 
.EH.x n even page header x (3 part as for .ti) 
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.EN y end displayed equation produced by eqn 

.EQxy y break out equation; x-L,I,C; y-equation number 

.FE n end footnote to be. placed at bottom of page 

.FP n numbered footnote paragraph; may be redefined 

.FSx n start footnote; x is optional footnote label 

.HD undef n optional page header below ·header margin 
Jx n italicize x ; if no x, switch to italics 
.IPxy y,y indented paragraph, with hanging tag x ; y-indent 
.IXxy y index words x y and so on (up to S levels) 
.KE. n end keep of any kind 
.KF n begin floating keep; text fills remainder of page 
.KS y begin keep; unit kept together on a single page 
.LG n larger; increase point size by 2 
LP y,y left (block) paragraph. 
.MCx y,y multiple columns; x-column width 
.NDx if t n no date in page footer; x is date on cover 
.NHxy y,y numbered header; x =level, x =0 resets, x =S sets to y 
.NL lOp n set point size back to normal 
.OFx n odd page footer x (3 part as for .d) 
.OHx n odd page header x (3 part as for .d) 
.Pl if TM n print header on 1st page 
.PP y,y paragraph with first line indented 
.PT -%- n page title, printed at head of page 
.PXx y print index (table of contents); x=no suppresses title 
.QP y,y quote paragraph (indented and shorter) 
.R on n return to Roman font 
.RE Sn y,y retreat: end level of relative indentation 
.RPx n released paper format; x =no stops tide on 1st page 
.RS Sn y,y right.shift: start level of relative indentation 
.SH y,y section header, in boldface 
.SM n smaller; decrease point size by 2 
.TA 8n,5n n set tabs to Sn 16n ... (nroff) Sn lOn ... (troff) 
.Tex y print table of contents at end; x =no suppresses title 
.TE y end of table processed by tbl 
.TH y end multi-page header of table 
.TL y tide in boldface and two points larger 
.TM off n UC Berkeley thesis mode 
.TSx y,y begin table; if x =H table has multi-page header 
.ULx n underline x, even in troff 
.UXx n UNIX; trademark message first time; x appended 
JCAxy y another index entry; x =page or no for none; y =indent 
.XE y end index entry (or series of .IX entries) 
.XP y,y paragraph with first line exdented, others indented 
XSxy y begin index entry; x =page or no fa- none; y =indent 
.lC on y,y one column format, on a new page 
.2C y,y begin two column format 
.]- n beginning of refer reference 
.[0 n end of unclassifiable type of reference 
.[N n N= l:journal-article, 2:book, 3:book-article, 4:report 
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REGISTERS 

BUGS 

Formatting distances can be controlled in -ms by means of built-in number registers. For example, this 
sets the line length to 6.5 inches: 

.nr LL 6.Si 

Here is a table of number registers and their default values: 

Name Register Controls Takes Effect Default 

PS point si7.e paragraph 10 
VS vertical spacing paragraph 12 
LL line length paragraph 6i 
LT tide length next page same as LL 
FL footnote length next .FS S.Si 
PD paragraph distance paragraph 1 v (if n), .3v (if t) 
DD display distance displays 1 v (if n), .Sv (if t) 
Pl paragraph indent paragraph Sn 
QI quote indent next .QP Sn 
Fl foocnote indent next .FS 2n 
PO page offset next page 0 (if n), - ti (if t) 
HM header margin next page li 
FM footer margin next page li 
FF footnote format next .FS 0 (1, 2, 3 available) 

When resetting these values, make sure to specify the appropriate units. Setting the line length to 7, for 
example, will result in output with one character per line. Setting FF to 1 suppresses footnote superscript­
ing; setting it to 2 also suppresses indentation of the first line; and setting it to 3 produces an .IP-like foot­
note paragraph. 

Here is a list of string registers available in -ms; they may be used anywhere in the text: 

Name String's Function 

\ •Q quote (" in nrorr, '' in trorr ) 
\•U unquote(" in nroff, ''in trorr) 
\•- dash (--in nrofT, -in troff) 
\•(MO month (month of the year) 
\•(DY day (current date) 
\** automatically numbered footnote 
\•' acute accent (before letter) 
\*' grave accent (before letter) 
\ *" circumflex (before letter) 
\•, cedilla (before letter) 
\•: umlaut (before letter) 
\•- tilde (before letter) 

When using the extended accent mark definitions available with .AM, these strings should come after, 
rather than before, the letter to be accented. 

Floating keeps and regular keeps are diverted to the same space, so they cannot be mixed together with 
predictable results. 
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NAME 
term - conventional names for terminals 

DESCRIPTION 
Certain commands use these terminal names. They are maintained as part of the shell environment (see 
sb(l),environ(7)). 

adm3a 
2621 
hp 
clOO 
h19 
mime 
1620 
300 
33 
37 
43 
735 
745 
dumb 
dial up 
network 
4014 
vt52 

Lear Seigler Adm-3a 
Hewlett-Packard HP262? series terminals 
Hewlett-Packard HP264? series terminals 
Human Designed Systems Concept 100 
Heathkit Hl 9 
Microterm mime in enhanced ACT IV mode 
DIABLO 1620 (and others using HyType Il) 
DASl/DTC/GSI 300 (and others using HyType I) 
TELETYPE® Model 33 
TELETYPE Model 37 
TELETYPE Model 43 
Texas Instruments TI735 (and TI725) 
Texas Instruments TI745 
terminals with no special features 
a terminal on a phone line with no known characteristics 
a terminal on a network connection with no known characteristics 
Tektronix 4014 
Digital Equipment Corp. VT52 

The list goes on and on. Consult /etc/termcap (see termcap(5)) for an up-to-date and locally correct list 

Commands whose behavior may depend on the tenninal either consult TERM in the environment, or 
accept arguments of the fonn -Tterm, where term is one of the names given above. 

SEE ALSO 

BUGS 

stty(l), tabs(!), plot(lG), sh(l), environ(7) ex(l), clear(!), more(!), ul(l), tset(l), termcap(5), 
termcap{3X), ttytype{5) 

See troff'( 1) for infonnation on nroff 

The programs that ought to adhere to this nomenclature do so only fitfully. 
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H DOCUMENTATION COMMENTS_ 

Please take a minute to comment on the accuracy and completeness of this manual. Your asistance will help us 
to better identify and respond to specific documentation issues. If necessary, you may attach an additional page 
with commen~. Thank you in advance for your cooperation. 

I Manual Title: UNIX User Ref. Manual (URM) Part Number: 490143 Rev. A 

Name: Tide: 

Company:~--------~-~-~~ Phone: ( ) _______ _ 
Address: ~------------------------------~ 
City: 

1. Please rate this manual for the following: 

Poor Fair 

Clarity 
Completeness 
Organization 
Technical Content/ Accuracy 
Readability 

Please comment: 

a 
D 
D 
D 
D 

Cl 
D 
D 
Cl 
D 

2. Does this manual contain enough examples and figures? 
YesD NoO 

Please comment: 

3. Is any information missing from this manual? 
Yes CJ No CJ 

Please comment: 

4. Is this manual adequate for your purposes? 
YesD Noa 

Please comment on how this manual can be improved: 

State: Zip Code:-----

Good Excellent 

Cl Cl 
D D 
D D 
D Cl 
Cl D 
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