


































































































































































































































































































































































































































































































































































SYNC (C) SYNC(C) 

Name 

sync - Upda.tes the 

Syntax 

sync 

Description 

Sync executes the Iync system primitive. Ir the system is to be 
stopped, IpC must be ca.lled to ensure file system integrity. Note 
that Ikutdown( C) automatically calls Iync before shutting down 
system. 

See Also 

sync(S) 
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Name 

sysadmin - Perrorms file sysrem backups and restores files. 

Syntax 

fete/sysadmin 

Description 

SY6a.dmin is a script ror perrorming file sysrem backups and ror res­
toring files rrom backup disks. It can do a daily incremental backup 
(level 9), or a periodic rull backup (level 0). It can provide a listing 
or the files backed up and also has a Cacility to restore individual files 
rrom a backup. 

SY6a.dmin operares on XENIX Cormat disketres. The version provided 
backs up the root file sysrem. The script can be edired to operare on 
additional file sysrems ir required. 

You must be the super-user to use this program. 

Files 

/tm p/back up.list 

See Also 

dump(C), restor(C), mkrs(C), dumpdir(C) 
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Name 

tail - Delivers the last part of a rile. 

Syntax 

tail ( ± (num ber1 (Ibel I - t 11 ( rile 1 

Description 

Tail copies the named rile to the standard output beginning at a 
designated place. Ir no rile is named, the standard input is used. 

Copying begins at distance + number from the beginning, or 
- number from the end of the input (if number is null, the value 10 
is assumed). Number is counted in units of lines, blocks, or charac­
ters, according to the appended option I, h, or c. When no units are 
specified, counting is by lines. 

With the - t ("follow") option, if the input rile is not a pipe, the 
program will not terminate aIter the line of the input file has been 
copied, but will enter an endless loop, wherein it sleeps for a second 
and then attempts to read and copy further records from the input 
file. Thus it may be used to monitor the growth of a file that is 
being written by some other process. For example, the command: 

tail - f file 

will print the last ten lines of lile, followed by any lines that are 
appended to file between the time tail is initiated and killed. 

See Also 

dd(C) 

Notes 

Tails relative to the end of the rile are kept in a buffer, and thus are 
limited in length. Unpredictable results can occur if character special 
files are "tailed". 
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Name 

tar - Archives riles. 

Syntax 

tar ( key] ( riles] 

Description 

Tar saves and restores riles to and·rrom an archive medium which is 
typically a storage device such as floppy disk or tape, or a regular 
rile. Its actions are controlled by the key argument. The key is a 
string or characters containing at most one runction letter and possi­
bly one or more runction modifiers. Valid runction letters are c, t, 
x, U, and r. Other arguments to the command are /ale, (or directory 
names) specirying which files are to be backed up or restored. In all 
cases, appearance or a directory name rerers to the files and (recur­
sively) subdirectories of that directory. 

The runction portion or the key is specified by one or the following 
letters: 

r The named fiJee are written to the end or the archive. The 
C runction implies this runction. 

x The named filee are extracted rrom the archive. If a named 
file matches a directory whose contents had been written 
onto the archive, this directory is (recursively) extracted. 
The owner, modification time, and mode are restored (ir 
possible). If no file, argument is given, the entire contents 
or the archive are extracted. Note that ir several files with 
the same name are on the archive, the last one overwrites 
all earlier ones. 

t The names or the specified files are listed each time that 
they occur on the archive. If no filet argument is given, all 
the names on the archive are listed. 

U The named file, are added to the archive ir they are not 
already there, or if they have been modified since last wri~ 
ten on that archive. 

Creates a new archive; writing begins at the beginning or 
the archive, instead or arter the last file. This command 
implies the r runction. 

The rollowing characters may be used in addition to the letter that 
selects the desired function: 

March 26, 1984 Pa.p'l 



TAR (C) TAR (C) 

0, ..• ,7 This modifier selec~ the drive on which the archive is 
mounted. The deCa.ult is 1. 

v Normally, tllr does i~ work silently. The v (verbose) 
option causes it to type the name or each file it treats, pre­
ceded by the runction letter. With the t runction, v gives 
more inrormation about the archive entries than just the 
name. 

w Causes tar to print the action to be taken, followed by the 
name or the file, and then wait ror the user's confirmation. 
Ir a word beginning with y is given, the action is perrormed. 
Any other input means "no". 

r Causes tar to use the next argument as the name of the, 
archive instead or /dI!v /mt!. Ir the name or the file is a 
dash (-), tllr writes to the standard output or reads from 
the standard input, whichever is appropriate. Thus, tar can 
be used as the head or tail or a pipeline. Ttlr can also be 
used to move hierarchies with the command: 

cd rromdir; tar cr - • I (cd todirj tar xr - ) 
b Causes tllr to use the next argument as the blocking factor 

ror archive records. Block size is 512 bytes. The derault is 
1, the maximum is 20. This option should only be used 
with raw magnetic tape archives (see r above). The block­
ing ractor is determined automatically when reading tapes 
(key letters x and t). 

F Causes ttlr to use the next argument as the name or a file 
rrom which succeeding arguments are taken. A lone dash 
(- ) signifies that arguments will be taken from the stan­
dard input. 

Tells tar to print an error message ir it cannot resolve all or 
the links to the files being backed up. If I is not specified, 
no error messages are printed. 

m Tells ttlr to not restore· the modification times. The 
modification time of the file will be the time of extraction. 

k Causes ttlr to use the next argument as the size of an 
archive volume in kilobytes. The minimum value allowed 
is 100. This option is useful when the archive is not 
intended for a magnetic tape device, but for some fixed size 
device, such as floppy disk (See r above). Very large files 
are split into "exten~" across volumes. When restoring 
rrom a multivolume archive, tar only prompts for a new 
volume if a split file has been partially restored. 

n Indicates the archive device is not a magnetic tape. The k 
option implies this. Listing and extracting the contents of an 
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archive are sped because tar can ~eek over files it wishes to 
skip. Sizes are printed in kilobytes instead of tape blocks. 

p Indicates that files are extracted using their original permis­
sions. It is possible that a non-super-user may be unable to 
extract files because or the permissions associated with the 
files or directories being extracted. 

Examples /kl{/(~ 
Ir the name or a ftoppy disk device is -/d=v/tdr, then a tar rormat file 
can be cre~ted on this device by typing: 

A (),(' (-k'~ /iJed<~·d 'too 
tar cvfk /~ev/fdl ~files 

400 
where file, are the names or files you want archived and __ is the 
capacity of the ftoppy disk in kilobytes. Note that arguments to key 
letters are given in the same order as the key letters themselves, 
thus the f'k key letters have corresponding arguments /dev/rdfand 
360. Note that if a file is a directory then the contents of the direc­
tory are recursively archived. To print a listing of the archive, type: 

tar tvr /dev /fd~ 

At some later time you will likely want to extract the files rrom the 
archive ftoppy. You can do this by typing: 

tar xvr /dev/rd~ 

The above command extracts all files rrom the archive using the 
exact same pathnarnes as used when the archive was created. 
Because or this behavior, it is norm&lly best to save archive files with 
relative pathnames rather than absolute ones, since directory permis­
sions may not let you read the files into the absolute directories 
specified. 

In the above examples, the v verbose option is used simply to 
confirm the reading or writing of archive files on the screen. ~lso, a 
norm&l file could be substituted for the floppy device /dev/rdfin the 
examples. 

Files 

/etc/derault/dump 

/tmp/tar* 

Diagnostics 

Prints an error message about bad key characters and archive 
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read/write errors. 

Prints an error message it not enough memory is available to hold 
the link tables. 

Notes 

There is no file read Cor deCault devices. ThereCore, you must always 
speciCy a device when using tar. 

There is no way to ask Cor the nth occurrence oC a file. 

The u option can be slow. 

The b option should not be used with archives that are going to be 
updated. Ir the archive is on a disk file, the b option should not be 
used at all, because updating an archive stored on disk can destroy it. 
In order to update (r or u option) a tar archive, do not use raw 
magtape and do not use the b option. This applies both when updat;­
ing and when the archive was first created. 

The limit on filename length is 100 characters. 

Systems with a lK-byte file system cannot speciCy raw disk devices 
unless the b option is used to speciry an even number or blocks. 
This means t·hat one cannot update a raw-mode disk partition. used. 

Don't do: 

tar xCF - -

This would imply taking two things Crom the standard input at the 
same time. 
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Name 

tee - Creates a tee in a pipe. 

Syntax 

tee ! - i ) ! - a I ! file I ... 

Description 

Tee transrribes the standard input to the standard output and makes 
copies in the jile,. The - i option ignores interrup~; the - a option 
causes the output to be appended to the file, rather than overwriting 
them. 

Examples 

The rollowing example illustrates the creation or temporary files at 
each stage in a pipeline: 

grep ABC I tee ABC.grep I sort I tee ABC.sort I more 

This example shows how to tee output to the terminal screen: 

grep ABC I tee /dev/tty Isort luniq >final.file 
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Name 

test - Tests conditions. 

Syntax 

test expr 

[ expr ] 

Description 

Telt evaluates the expression ezpr and, ir its value is true, returns a 
zero (true) exit status; otherwise, a te~t returns a nonzero exit status' 
if there are no arguments. The following primitives are used to con­
struct ezpr: 

- r file True ir file exists and is readable. 

- w file True ir file exists and is writable. 

- X /l1e True ir file exists and is executable. 

- r file True if file exists and is a regular file. 

- dfile True if file exists and is a directory. 

- c file True ir file exists andis a chara.cter special file. 

- bfile True if file exists and is a block special file. 

- u file True if file exists and its se~user-JD bit is set. 

- g file True if file exists and its se~group-JD bit is set. 

- k /l1e True if file exists and its sticky bit is set. 

- s file True if file exists and has a size greater than zero. 

- t ( filde, ) True ir the open file whose file descriptor number is 
filde, (1 by defa.ult) is associated with a terminal device. 

- z 11 True if the length or string Ii is zero. 

- n 11 True if the length or the string 11 is nonzero. 

11 = ,2 True if strings 11 and ,2 are identical. 

11 !=,2 True if strings 11 and ,2 a.re not identical. 
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True if .1 is Aot the null string. 

A1 - eq Ae True if the integers At and Ae are algebraically equal. 
Any of the comparisons - ne, - gt, - ge, - It, and - Ie 
may be used in place of - eq. 

These primaries may be combined with the following operators: 

- a 

-0 

( expr ) 

Unary negation operator 

Binary anti operator 

Binary or operator (- a has higher precedence than 
- 0) 

Parentheses for grouping 

Notice that all the operators and flags are separate arguments to tut. 
Notice also that parentheses are meaningful to the shell and, there­
fore, must be escaped. 

See Also 

find(C), sh(C) 

Warning 

In the second form of the command (i.e., the one that uses [], 
rather than the word tut) , the square brackets must be delimited by 
blanks. 
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Name 

touch - Updates access and modification times of a file. 

Syntax 

touch [ - amc I [ mmddhhmm[yy] ] files 

Description 

Touch. causes the access and modification times of each argument to 
be updated. Ir no time is specified (see date( C)) the current time is 
used. The - a and - moptionscause touch to update only the 
access or modification times respectively (default is - am). The - c 
option silently prevents touch from creating the file if it did not pre­
viously exist. 

The return code trom touch is the number ot files tor which the 
times could not be successfully modified (including files that did not 
exist and were not created). 

See Also 

date(C), utime(S) 
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Name 

tr - Translates characters. 

Syntax 

tr I - eck I I stringl I string2 ) ] 

Description 

Tr copies the standard input 00 the standard output with substitution 
or deletion of selected characters. Input characters found in .triflgl 
are mapped inoo the corresponding characters of 'tring~. Any combi­
nation of the options - eck may be used: 

- e Complements the set of characters in .tn·ngl with respect 00 
the universe of characters whose ASCII codes are 001 
through 377 octal 

- d Deletes all input characters in .tringl 

- s Squeezes all strings of repeated output characters that are in 
,tringe to single ch aracte rs 

The following abbreviation conventions may be used to introduce 
ranges of characters or repeated characters into the strings: 

[a- z) Stands for the string of characters whose ASCII codes run 
rrom character a to character z, inclusive. 

[a*nJ Stands for n repetitions or a. If the first digit of II is 0, ft is 
considered octal; otherwise, n is taken to be decimal. A 
zero or missing n is taken to be huge; this facility is useful 
ror padding .tn·nge. 

The escape character \ may be used 80S in the shell to remove special 
meaning from any charactu in a string. In addition, \ rollowed by I, 
2, or 3 octal digits stands for the character whose ASCII code is given 
by those digits. 

The rollowing example creates a list or all the words in filet one per 
line in filee, where a word is taken to be a maximal string of alpha­
betics. The strings are quoted to protect the special characters from 
interpretation by the shell; 012 is the ASCII code for newline: 

tr - cs "[A.., Z][a- z}" "[\012*}" <filel >file2 
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See Also 

ed(C), sh(C), ascii(M) 

Notes 

Won't handle ASCII NUL in 'tringl or ,tn-ngej always deleres NUL 
from input_ 
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Name 

true - Returns with a zero exit value. 

Syntax 

true 

Description 

True does nothing except return with a zero exit value. Ftll,e(C) , 
tnu's counterpart does nothing except return wit.h a nonzero exit 
value. Trot is typically used in shell procedures such as: 

See Also 

while true 
do 

command 
done 

sh( C), raIse (C) 

Diagnostics 

True has exit status zero. 
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Name 
tset - Sets terminal modes. 

Syutax 

tset r - 1 r -hrsulQS 1 r -efc1j f -i1cll r -kfcll 
r -m r identlftest baudraJe l:type type 1 

DescriptioD 

TSET(C) 

Tset causes terminal dependent processing such as setting erase and 
kill characters, setting or re~tting delays, and the like. It is driven 
by the letcJttytype and letcltermcap files. 

The. type· of terminal is specified by the type argument. The type 
may be any type given in letcltermcap. If type is not specified, the 
tenninal·type is the value of the environment variable TERM, unless 
the -b flag is set or any -m argument is given. In this case the 
type is read from letclttytype (the port name to tenninal type 
database). The port name is determined by a ttyname(S) call on 
the diagnostic output. If the port is not foom in Ietclttytype the 
tenninal type is set to unknown. 

Ports for which the tenninal type is indetenninate are identified in 
letcJttytype as dialup, plugboard, etc. The user can specify how 
these identifiers should map to an actual tenninal type. The map­
ping flag, -m, is followed by the appropriate identifier (a four­
character or longer substring is adequate), an optional test for baud 
rate, am the terminal type to be used if the mapping conditions are 
satisfied. If more than one mapping is specified, the first correct 
mapping prevails. A missing identifier matches all identifiers. 
Baud rates are specified as with stty(C), and are compared with the 
speed of the diagnostic output. The test may be any combination 
of: >, =, <, @, and !. (Note: @ isa synonym for = and! 
inverts the sense of the test. Remember to escape characters 
meaningful to the shell.) 

If the type as determined above begins with a question mark, the 
user is asked if he really wants that type. A null response means 
to use that type; otherwise, another type can be entered which will 
be used instead. (The question mark must be escaped to prevem 
filename expansion by the shell.) 

Tset is most useful when included in the .1ogIn (for csh(C» or 
.profile (for sh(C» file executed automatically at login, with -m 
mapping used to specify the terminal type you most frequently dial 
mono 
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Options 
- e This flag sets the erase character to be the named character 

c on all terminals, so to override this option one can say 
-elf. The default for c is the back.space character on the 
terminal, usually CNTRL-H . 

- E This flag is identical to -e except that it only operates on 
terminals that can backspace. 

- k This option sets the k.ill character to the named character, 
c, with c defaulting to CNTRL-U. No kill processing is 
done if -k is not specified. In all of these flags, ""X" 
where X is any character is equivalent to CNfRL-X . 

This option prints the tenninal type on the standard output; 
this can be used to get the terminal type by saying: 

set teemtype = 'tset -' 

If no other options are given, tset operates in "fast mode" 
and only outputs the terminal type, bypassing all other 
processing. 

- s This option outputs "setenv" commands (if your default 
shell is csh(C) or "export" and assignmem commands (if 
your default shell is sh(C»; 

For the -5 option with the sh shell, use: 

tset - s ... > 1tmpItset$$ 
Itmp/tset$$ 
em Itmp/tset$$ 

-s This option only outputs the strings to be placed in the 
environment variables. 

If you are using csh, use: 
set noglob 
set teem=('tset -8 .... ') 
setenv TERM $te~ 11 
setenv lERMCAP "$tennf2 t 
unset teem 
unset noglob 

-r This option prints the terminal type on the diagnostic out­
put. 
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-Q This option suppresses printing the "Erase set to" and 
".Kill set to" messages. 

-1 This option suppresses outputing the tenninal initialization 
strings. 

-m This option is the mapping ftag. It is used to specify the 
terminal type you most frequently use. It is followed by 
the appropriate identifier-for your terminal, listed in 
letcJttytype • When you log on the system will set the 
terminal type to ident unless you specify otherwise. 

Examples 
tset gt42 

Sets the terminal type to gt42. 

tset -mdialup\>300:adm3a -mdialup:dw2 -Qr -el/ 
If the entry in letc/ttytype corresponding to the login port 
is "dialup", and the port speed is greater than 300 baud, 
set the terminal type to adm3a. If the letcJttytype entry is 
, , dialup" and the port speed is less than or equal to 300 
baud, set the terminal type to dw2. Set the erase charac­
ter to "1/", and prim the terminal type (but not the erase 
character) on, standard error. 

tset -m dial:ti733 -m plug:\?hp2621 -m unknown:\? -e -k"U 
If the letclttytype entry begins with "dial", the tenninal 
type becomes ti733. If the entry begins with "plug", tset 
prompts with 

TERM == (hp2621) 

Enter the correct terminal type if it is differem than· that 
shown. If the entry is "unknown" , tsetprompts with 

TERM = (unkoown) 

In any case erase is set to the terminal's backspace char­
acter, and the terminal type is printed on standard error. 
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Files 
/etc/ttytype 

/etc/termcap 

See Also 

TSEl(C) 

Port name to tenninal type map database 

Tenninal capability database 

tty(M), term:ap(M), terminals(M), stty(C) 

Credit 
This utility was developed at the University of California at 
Berkeley and is used with permission. 
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Name 

tty - Gets the terminal's name. 

Syntax 

tty[-sJ 

Description 

The tty command prints the pathnarne or the user's ~rminal on the 
standard output. The - s option inhibits printing, allowing you 00 
test just the exit code. 

Exit Codes 

o ir the standard input is a terminal, 1 otherwise. 

Diagnostics 

not a . tty If the standard input is not a terminal and - s is not 
specified 
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Name 

umask - Sets file-creation mode mask. 

Syntax 

umask ( 000 ] 

Description 

The user file-ereation mode mask is set to 000. The three octal 
digits refer to read/wri~/execu~ permissions for owner, group, and 
other" respectively Only the low-order 9 bits of emtuk and the file 
mode creation mask are used. The value of each specified digit is 
"subtracted" from the corresponding "digit" specified by the system 
for the creation of any file (see uma,k( S) or erttzt( S)). This is a.ctu­
ally a binary masking operation, and thus the name "umask". In 
general, binary ones remove a given permission and zeros have no 
effect at all. For example, umask 022 removes group and oth.er, 
write permission (files normally created with mode 777 become 
mode 755 ; files created with mode 666 become mode 644). 

If 000 is omitted, the current value of the mask is printed. 

Umuk is recognized and executed by the shell. By derault, login 
shells have a umask of 022. 

See Also 

chmod(C), sh(C), chmod(S}, creat(S}, umask(S) 
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Name 

umount - Dismounts a file structure. 

Syntax 

/ek/umount special-device 

Description 

Umount announces to the system that the removable file structure 
previously mounted on devicelpeciGl·del1ice is to be removed. Any 
pending I/O tor the file system is completed, and the file structure is 
flagged clean. For fuller explanation or the mounting· process see 
mount(C). 

Files 

/etc/mnttab Mount table 

See Also 

mount(C), mount(S), mnttab(F) 

Diagnostics 

device bUIll 
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Name 

uname - Prints the current XENIX name. 

Syntax 

uname [ - snnnduva I 

Description 

Uname prints the current system .name or XENIX on the standard 
output file. The options cause selected inrormation returned by 
uname(S) to be printed: 

- 5 Prints the system name (derault) 

- n Prints the nodename (the nodename may be a name tha.t the 
system is known by to a comm unications network) 

- r Prints the operating system release 

-m 
Manuracturer Prints original supplier or XENIX system 

-d Distributor Prints OEM ror this system 

- u Prints user serial number ror this system 

- v Prints the operating system version 

- a Prints all the above inrormation 

See Also 

uname(S) 
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Name 

uniq - Reports repeated lines in a file. 

Syntax 

uniq [ - udc [ + n ) [ - n ) I [ input [ output] ] 

Description 

Uni" reads the input file and compares adjacent lines. In the normal 
ease, the second and succeeding copies or repeated lines are 
removed; the remainder is written on the output file. Input and out­
put should always be different. Note that repeated lines must be 
adjacent in order to be round; see ,ort( C). Ir the - u flag is used, 
just the lines that are not repeated in the original file are output. 
The- d option specifies that one copy or just the repeated lines is to 
be written. The normal mode output is the union or the - u and 
- d mode outputs. 

The - c option supersedes - u and - d and generates an output 
report in derault style but with each line preceded by a count or the 
number or times it occurred. 

The- n arguments specify skipping an initial portion or each line in 
the comparison: 

- n The first n fields rogether with any blanks berore each are 
ignored. A field is defined as a string or nonspace, nontab 
characters separated by tabs and spaces rrom its neighbors. 

+ n The first n characters are ignored. Fields are skipped berore 
char~cters. 

See Also 

comm( C), sort( C) 
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Name 

units - Converts units. 

Syntax 

units 

Description 

Unit, converts quantItIes express~d in various standard scales to 
their equivalents in other scales. It works interactively in this 
fashion: 

You have: inch 
You want: cm 

• 2.540000e+ 00 
/3.937008e- 01 

A quantity is specified as a multiplicative combination or units 
optionally preceded by a numeric multiplier. Powers are indicated by 
suffixed positive integers, division by the usual sign: 

You have: 15 lbs rorce/in2 
You want: atm 

• 1.02068ge+ 00 
/ 9.79729ge- 01 

Unit, only does multiplicative scale changes; thus it can convert Kel­
vin to Rankine, but not Centigrade to Fahrenheit. Most ramiliar 
units, abbreviations, and metric prefixes are recognized, as well as 
the foHowing: 

pi Ratio or circum rerence to diameter 

c Speed or light 

e Charge on an electron 

g Acceleration of gravity 

force Sam e as g 

mole Avogadro's number 

water Pressure head per unit height of water 

au Astronomical unit 

March 24, 1984 P&ge 1 



UNITS (C) UNITS (C) 

Pound is not recognized as a unit of mass; Ib is. Compound names 
are run together, (e.g. light year) . British units that differ rrom 
their US counterparts are prefixed with "br". For a complete list or 
units, type: 

cat lusr/lib/unittab 

Files 

lusr /lib/unittab 
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Name 

uucp, uulog - copies riles rrom XENIX to XENIX. 

Syntax 

uucp [ option] ... source-tile ... destination-tile 

uuJog ( option J ... 

Description 

uucl' copies riles named by the source-tile arguments to the 
destination-rile argument. A rilename may be a pathname on your 
machine, or may have the torm: 

system-name!pathname 

where "system-name" is taken Crom a list oC system names which 
uucl' knows about. Shell metacharacters!.[) appearing in "atl&fl4me 
will be expanded on the appropriate system. 

Pathnames may be a a tull pathname, or a pa.thname preceded by 
-u,u' where u,u' is a user ID on the specified system and is replaced 
by that user's login directory. Anything else is prefixed by the 
current directory. . 

Ir the result is an erroneous pathname tor the remote system the 
copy will tail. Ir the destination-file is a directory, the last part or the 
source-filename is used. 

uucl' preserves execute permissions across the transmission and gives 
0666 read and write permissions (see eAmod(S)). 

The tollowing options are interpreted by uue,,: 

- d Makes all necessary directories tor the file copy. 

- c Uses the source file when copying out rather than 
copying the file to the spool directory. 

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

uulog maintains a summary Jog ot uue" and uuz(CP) transactions in 
the file /usr/spool/uucp/LOGFILE by gathering intormation Crom 
partial log files named /usr/spooJ/uucp/LOG .•. ! . It removes the 
partial log files. 
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The options cause uulog to print logging inlormat.ion: 

- uyl 
Prints inrormation a.bout work involving system Ip. 

- uUler 
Prints inrormation about work done ror the specified uler. 

Files 

/usr/spool/uucp Spool directory 

/usr/lib/uucp/* Other data and program files 

See Also 

uux( CP), mail( C) 

Waming 

The domain or remotely accessible files can (and for obvious security 
reasons, usually should) be severely restricted. You will very likely 
not be able to tetch files by. pathnamej 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. 

Notes 

For security reasons, all files received by uucp should be owned by 
uucp. 

The - m option will only work sending files or receiving a single file. 
Receiving multiple files specified by special shell characters! *[) will 
not activate the - m option. 

This version ot uucp is based on a version 7 implementation of the 
program. 
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Name 

uunow - initiate a uucp connection now 

Synopsis 

uunow [ - w] sitena.mel [ - w] [ sitenameN ] 

Description 

uunow initiates a uucp( C) connection between your site a.nd siten~ 
meN. The command should normally be run in the ba.ckground or 
you will have to wait until all spooled work (both machines) is 
disposed or. A typical invocation or uunow might be by cron(CP), 
which will automatically run uunow at a time specified by using the 
correct syntax in /usr/lib/crontab. 

Ir the - woption is specified, the connection will only be established 
ir there is work ror sirenameN spooled. Otherwise, the connection 
is always attempted. 

Diagnostics 

Ir /dev / lI~tn4meNwire or /dev /culO is is locked by uucp, a warning is 
issued. 

See Also 

uux(C), uucp(C), cron(S) 

Nores 

Dialer devices other than /dev/cuIO cause no warnings ir busy. 
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Name 

uusend - send a rile to a remote host 

Synopsis 

uusend [ - m mode) sourceCile sysl!sys2! . .!remoteCile 

Description 

uUlend sends a rile to a given location on a remote system. The sys­
tem need not be directly connected to the local system, but a. chain 
or uucp( C) links needs to connect the two systems. 

It the - m option is specified, the mode or the me on the remote 
end will be ta.ken rrom the octal number given. Otherwise, the 
mode or the input rile will be used. 

The sourceCile can be "- ", meaning to use the standard input. Both 
or these options are primarily intended ror internal use or uusend. 

The remoteCile can include the -userid syntax. 

Diagnostics 

Errors at systems more than one removed rrom yours will be 
rlushed. 

See Also 

uux( C), uucp( C) 

Notes 

You must use uusend to send a rile through systems since uucp will 
not handle it. 

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

Some uucp systems ha.ve a. bug where binary riles cannot be the 
input to a uux command. It this bug exists in any system along the 
line, the rile contents will be damaged. 
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Name 

uux - executes command on remote XENIX. 

Syntax 

uux (- J command-string 

Description 

uuz will gather 0 or more riles rrom various systems, execute a com­
mand on a specified system and send stand3J'd output to a rile on a 
speciried system. 

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

Filenames may be (1) a rull pathname; (2) a pathname preceded by 
·zzz; where zzz is a user ID on the specified system and is replaced 
by that user's login directory; or (3) anything else prefixed by the 
current directory. 

The "- " option will cause the standard input to the uuz command to 
be the standard input to the command-string. 

For example, the command 

uux "!diff usg!/usr/dan/tl pwbal/a4/dan/tl > !fi.diff" 

will get the rt files rrom the usg and pwba machines, execute a diff 
command and put the results in rt.diff in the local directory. 

Any special shell characters such as < >;1 should be quoted either by 
quoting the entire command-string, or quoting the special characrers 
as individual arguments. 

Files 

/usr/spool/uucp Spool directory 

/usr/lib/uucp/L.cmds Other data and programs 

See Also 

uucp(C) 
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Warning 

An installation may, and ror security reasons generally will, limit the 
list or commands executable on behaIr or an incoming request trom 
uuz. Typically, a restricted site will permit little other than the receipt 
or mail via uuz. 

Notes 

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

The shell metacharacter * will probably not perform as expected. 

The shell u>kens < < and > > are not implemented. 

There is no notification of denial or execution on the remote 
machine. 
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Name 

vi - Invokes a screen-oriented display editor. 

Syntax 

vi [ - option ... ] [ eommand] [ lalename] 

Description 

Vi offers a powerful set of text editing operations based on a set of 
mnemonic commands. Most commands are single keystrokes that 
perform simple editing functions. Vi displays a full screen "win­
dow" into the rile you are editing. The contents of this window can 
be changed quickly and easily within vi. While editing, visual feed­
back is provided (the name vi itseIr is short for "visual" ). 

Vi and the line editor ex are one and the same editor: the na.mes vi 
and ex identify a. particular user interface ra.ther than a.ny underlying 
functional difference. The differences in user interface, however, 
are quite striking. Ex is a powerful line-oriented editor, similar to the 
editor ed. However, in both ex and ed, visual upda.tingof the termi­
nal screen is limited, and commands are entered on a command line. 
Vi, on the other hand, is a screen-oriented editor designed so that 
what you see on the screen corresponds exa.ctly and immedia.tely to 
the contents of the file you are editing. 

Options available on the vi command line: 

- t Equivalent to an initial tag command; edits the file con­
taining the tag and positions the editor at its definition. 

- r Used in recovering after an editor or system crash, 
retrieving. the last saved version of the named file. If no 
file is specified, this option prints a list of saved files. 

- I Specific to editing LISP, this option sets the showmatch 
and lisp options. 

- wn Sets the default window size to n. Useful on dialups to 
start in small windows. 

- x Causes vi to prompt for a key used to encrypt and decrypt 
the contents of the named files. 

- R Sets a readonly option so that files can be viewed but not 
edited. 
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The Editing Buffer 

Vi performs no editing operations on the file that you name during 
invocation. Instead, it works on a copy of the file in an editing buffer. 
The editor remembers the name of the file specified at invocation, so 
that it can later copy the editing buffer back to the named file. The 
contents of the named file are not affected until the changes are 
copied back to the original file. This allows editing of the buffer 
without immediately destroying the contents of the original file. 

When you invoke vi with a single filename argument, the named file 
is copied to a temporary editing buffer. When the file is written out, 
the temporary file is written back to the named file. 

Model 0/ Operation 

Within vi there are three distinct modes of operation: 

Command Mode 

Insert Mode 

Ex Esca.pe Mode 

Special Key, 

Within command mode, signals from the 
keyboard are interpreted as editing com­
mands. 

Insert mode can be entered by typing any 
of the vi insert, append, open, substitute, 
change, or replace commands. Once in 
insert mode, letters typed at the keyboard 
are inserted into the editing buffer. 

The vi and ex editors are one and the 
same editor differing mainly in their user 
interface. In vi commands are usually sin­
gle keystrokes. In ex, commands are lines 
of text terminated by a RETURN. Vi has a 
specia.l "escape" command that gives 
access to many of these . line-oriented ex 
commands. To escape to ex escape mode, 
type a colon (:). The colon is echoed on 
the status line as a prompt for the ex 
command. An executing command can 
be aborted by pressing INTERRUPr. Most 
file manipulation commands are executed 
in ex escape mode; for example, the com­
mands to read in a file, and to write out 
the editing buffer to a file. 

There are several special keys in vi. These keys are used to edit, del­
imit, or abort commands and command lines. 
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ESC 

RETURN 

V/(C) 

Used to return to vi command mode, cancel partially 
formed commands. 

Terminates ex commands when in ex escape mode. Also 
used to start a new line when in insert mode. 

INTERRUPr 
Orten the same as the DEL or RUBOUT key on many ~rmi­
nals. Generates an interrupt, telling the editor to stop what 
it is doing. Used to abort any command that is executing. 

/ Used to specify a string to be searched ror. The slash 
appears on the status line as a prompt for a search string. 
The question mark (!) works exactly like the slash key, 
except that it is used to search backward in a file instead of 
forward. 

The colon is a prompt for an ex command. You can then 
type in any ex command, followed by an ESC or RETURN 
and the given ex command is executed. 

The following characters are special in insert mode: 

BKSP Backs up the cursor one character on the current line. 
The last character typed before the BKSP is removed from 
the input buffer, but remains displayed on the screen. 

CNTRL-U Moves the cursor back to the first character or the inser­
tion, and restarts insertion. 

CNTRL-V Removes the special significance or the next typed chara.c­
ter. Use CNTRL-V to insert control characters. Line feed 
and CNTRL-J cannot be inserted in the text except as 
newline characters. CNTRL-Q and CNTRL-S are trapped 
by the operating system before they are interpreted by vi, 
so they too cannot be inserted as text. 

CNTRL-W Moves the cursor back to the first charac~r of the last 
inserted word. 

CNTRL-T During an insertion, with the 4utointlent option set and at 
the beginning or the current line, typing this character 
will insert ehi/twitltl& whitespace. 

CNTRL-@ Ir typed as the first character of an insertion it is replaced 
with the last text inserted, and the insertion terminates. 
Only 128 characters are saved from the last insertion. Ir 
more than 128 characters were inserted, then this com­
mand inserts no characters. A CNTRL-@ cannot be pa.rt 
of a file, even if quoted. 

March 26, 1984 Page 3 



VI (C) 

InfJo/ring Gnd Eziting Vi' 

To enter vi type: 

vi 

vi file 

vi + 123 rile 

vi + 45 rile 

vi + /word rile 

vi + /tty rile 

Editl empt, editing buller 

EditlnGmed file 

Gou to line 1 ea 

Goe, to line 45 

Find, fir,t oeeurrenu o/ItVJord" 

There are several ways to exit the editor: 

VI (C) 

ZZ The editing buffer is written to the file onl, it any changes were 
ma.de. 

:x The editing buffer is written to the file onl, if any changes were 
made. 

:q! Cancels an editing session. The exclamation mark (!) tells vi 
to quit unconditionally. In this ease, the editing buffer is not 
written out. 

Vi Command! 

Vi is a visual editor with a window on the file. What you see· on the 
screen is vi's notion of what the file contains. Commands do not 
cause any change to the screen until the complete command is typed. 
Most commands may take a preceding count that specifies repetition 
of the command. This count parameter is not given in the following 
command descriptions, but is implied unless overriden by some 
other prefix argument. When vi gets an improperly formatted com­
mand it rings a bell. 

Cur,or M otJement 

The cursor movement keys allow you to move your cursor around in 
a file. Note in particular the arrow keys (if available on your termi­
nal), the "h" "j", "k" , and "I" cursor keys, and SPACE, BKSP, 
CNTRL-N, and CNTRL-P. These three sets of keys perform identical 
functions. 

Forward Space - 1, SPACE, 01'--> 

Syntax: I 
SPACE 
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--> 

Function: Moves the cursor rorward one character. If a count is 
given, move rorward count charac~rs. You ca.nnot move 
past the end or the line. 

Backspace - h, BKSP, or <--

Syntax: h 
BKSP 
<--

Function: Moves cursor backward one charac~r. If a count is 
given, moves backward count characters. Note that you 
cannot move past the beginning or the current line. 

Next Line - +, REnlRN, j, CNlRL-N, and LF 

Syntax: + 
REnJRN 

Function: Moves the cursor down to the beginning of the next line. 

Syntax: j 
CN1RL-N 
LF 
(down alTOw) 

Function: Moves the cursor down one line, remaining in the same 
column. No~ the difference between these commands 
and the preceding set of next line commands which move 
to the beginning of the next line. 

Previous Line - k, CNlRL-P, and-

Syntax; k 
CN1RL-P 
(up arrow) 

Function: Moves the cursor up one line, remammg in the same 
column. If a count is given then the cursor is moved 
count lines. 

Syntax: 

Function: Moves the cursor up to the beginning of the previous 
line. If a count is given then the cursor is moved up a 
count lines. 

Beginning or Line - 0 and .. 

Syntax: 
o 
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Function: Moves the cur~or to the beginning or the current line. 
Note that 0 always moves the cursor to theftrst character 
of the current line. The caret ( .. ) works somewhat 
differently: it moves to .the first character on a line that is 
not a ta.b or a space. This is useful when editing files that 
have a great deal of indentation, such as program texts. 

End or Line - • 

Syntax: • 

Function: Moves the cursor to the end of the current line. Note 
that the cursor resides on top of the last character on the 
line. It a count is given, then the cursor is movedror­
ward count- 1 lines to the end or the line. 

Goto Line - G 

Syntax: [linenumbe~G 

Function: Moves the cursor to the beginning of the line specified by 
linenumber. It no linenumber is given, the cursor moves 
to the beginning of the 14,t line in the file. To find the 
line number or the current line, use CNTRL-G. 

Column -

Syntax: [column] I 

Function: Moves the cursor to the column in the current line given 
by column. If no column is given then the cursor is 
moved to the first column in the current line. 

Word Forward - w and W 

Syntax: w 
W 

Function: Moves the cursor rorward to the. beginning of the next 
word. The lowercase w command searches ror a word 
defined as a string or alphanumeric characters separated 
by punctuation or whitespace (i.e., ta.b, newline, or space 
characters). The uppercase W command searches for a 
word defined as a string of nonwhitespace characters. 

Back Word - band B 

Syntax: b 
B 

Function: Moves the cursor backward to t}ie beginning or a word. 
The lowercase b command searches backward for a word 
defined as a string or alphanumeric characters separated 
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by punctuation or whitespace (i.e., tab, newline, or space 
characters). The uppercase B command searches (or a 
word defined as a string or non-whitespace characters. If 
the cursor is already within a word, then it moves back­
ward to the beginning or that word. 

End - e and E 

Syntax: e 
E 

Function: Moves the cursor to the end of a word. The lowercase e 
command moves the cursor to the last character or a 
word, where a word is defined as a string of alphanumeric 
characters separated by punctuation or whitespace (i.e., 
tab, newline, or space characters). The uppercase E 
moves the cursor to the last character or a word where a 
word is defined as a string of nonwhitespace characters. 
If the cursor is already within a word, then it moves to 
the end of that word. 

Sentence - (and) 

Syntax: 

Function; Moves the cursor to the beginning (left parenthesis) or 
end or a sentence (right parenthesis). A sentence is 
defined as a sequence or characters ending with a period 
( .), question mark (!), or exclamation mark P), rol­
lowed by either two spaces or a newline. A sentence 
begins on the first nonwhitespace character rollowing a 
preceding sentence. Sentences are also delimited by para­
graph and section delimiters. See below. 

Paragraph - {and} 

Syntax: 

Function: 

Section -

Syntax: 

} 
{ 

Moves the cursor to the beginning (0 or end (}) or a 
paragraph. A paragraph is defined with the p5'Og'4pl&, 
option. By default, paragraphs are delimited by the nroff 

. macros ".IP", ".LP", ".P", ";QP", and ".bp". Para­
graphs also begin after empty lines. 

[( and 11 

n 
Function: Moves the cursor to the beginning ([[) or end (]]) or a 

section. A section is defined with the ,ection, option. By 
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default, sections are delimited by the nrof{ macros ".NH" 
and ".SH". Sections also start at formfeeds (CNTRL-L) 
and at lines beginning with a brace ({). 

Match Delimi fer - % 

Syntax: % 

Function: Moves the cursor to a matching delimiter, where a del­
imiter is a parenthesis, a bracket,or a brace. This is use­
ful when matching pairs of nested parentheses, brackets, 
and braces. 

Home - H 

Syntax: [og,et]H 

Function: Moves the cursor to upper left corner of screen. Use 
this command to quickly move U> the u>p of the screen. 
If an off,et is given, then the cursor is homed off,et-l 
number or lines rrom the u>p or the screen. Note that 
the command "dH" deletes all lines from the current line 
U> the u>p line shown on the screen. 

Middle Screen - M 

Syntax: M 

Function: Moves the cursor U> the beginning of the screen's middle 
line. Use this command U>. quickly move U> the middle or 
the screen rrom either the· u>p or the botu>m. Note that 
the command "dM" deletes rrom the current line U> the 
line specified by the M command. 

Lower Screen - L 

Syntax: [og,e4L 

Function: Moves the cursor to the lowest line on the screen. Use 
this command to quickly move to the bottom or the 
screen. Ir an off,et· is given, then the cursor is homed 
off,et-l number or lines rrom the botu>m or the screen. 
Note that the command "dL" deletes all lines from the 
current line to the bottom line shown on the screen. 

Previous Context - ., and " 

Syntax: 
'character 

'character 
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Function: Moves the cursor to previous context or to context 
marked with the m comm&nd. Ir the single quotation 
mark or back quotation mark is doubled, then the cursor 
is Ir,oved to previous context. Ir a single character is 
given arter either quotation mark, then the cursor is 
moved to the location or the specified mark as defined by 
the m command. Previous context is the location in the 
file or the last "nonrelative" cursor movement. The sin­
gle quotation mark ( ') syntax is used to move to the 
beginning of the line representing the previous context. 
The back quotation mark (') syntax is used to move to 
the previous context within a line. 

17&e Sereen Command, 

The screen comm&nds are not cursor movement comm&nds &nd can­
not be used in delete commands as the delimiters of text objects. 
However, the screen comm&nds do move the cursor &ndare useful 
in paging or scrolling through a file. These comm&nds are described 
below: 

Page - CN'IRL-U and CN'IRL-D 

Syntax: [BizeJCN'IRL-U 
[ li:e)CNmL-D 

Function: Scrolls the screen up a half window (CNTRL-U) or down a 
half window (CNTRL-D). Ir lize is given, then the scroll 
is ,ize number or lines. This value is remembered ror all 
later scrolling comm&nds. 

Scroll - CN'IRL-F and CN'IRL-B 

Syntax: CN1RL-F 
CN'IRL-B 

Function: Pages screen forward and backward. Two lines of con­
tinuity are kept between pages ir possible. A preceding 
count gives the number or pages to move forward or 
backward. 

Status - CN'IRL-G 

Syntax: BELL 
CN1RL-G 

Function: Prints vi status on status line. This gives you the name of 
the file you are editing, whether it has been modified, the 
current line number, the number of lines in the file, and 
the percentage or the file (in lines) that precedes the cur­
sor. 
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Zero Screen - z 

Syntax: 

Function: 

I
l~nenUmbe~ZI'~zelRE1URN 
l,nenumbe~z laze. 
linenumbt~z ,ize -

Redraws the display with the current line placed at or 
"zeroed" at the top, middle, or bottom. of the scrun, 
respectively. Ir you give a ,in, then the number of lines 
displayed is equal to lize. If a preceding li"eftumber is 
given,then the given line is placed at the top of the 
screen. It the last argument is a RETURN, then the 
current line is placed at the top of the screen. If the last 
argument is a period ( .), then the current line is placed 
in the middle or the screen. Ir the last argument is _ 
minus sign (- ), then the current line is placed at the 
bottom or the screen. 

Redraw - CN1RL-R or CNmL-L 

Syntax: CN'JRL..R 
CN'JRL..L 

Function: Redraws the screen. Use this command to erase anysys­
tern messages that may scramble your screen. Note that 
system messages do not affect the file you are editing. 

Tezt In,ertion 

The text insertion commands always place you in insert mode. Exit 
rrom insert mode is always done by pressing ESC. The following 
insertion commands are "pure" insertion commands; no text is 
deleted when you use them. This differs from the text modification 
commands change, replace, and substitute, which delete and then 
i~sert text in one operation. 

Insert- iand I 

Syntax: 

Function: 

i[tezt]~C 
I [tezt]ESC 

Insert tezt in editing buffer. The lowercase i command 
places you in insert mode. Tezt is inserted be/ore the 
character beneath the cursor. To insert a newline, just 
press a RETURN. Exit insert mode by typing the ESC key. 
The uppercase I command places you in insert mode, but 
begins text insertion at the beginning of the current line, 
rather than before the cursor. 

Append - a and A 
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Syntax: a[tezt]ESC 
A[tezt]ESC 

Function: Appends tt:zt to the editing buffer. _ The lowercase a com­
mand works ezactlylike the lowercase i command, except 

-that text insertion begins after the cursor and not before. 
This is the one way 00 add text 00 the end of a line. The 
uppercase A comm and begins appending text at the end 
oC the current line rather than after the cursor. 

Open New Line - _ 0 and 0 

Syntax: o[tezt]ESC 
O[tezt]ESC 

Function: Opens a new line and inserts text. The lowercase 0 com­
mand opens a new line below the current line; uppercase 
o opens a new line above the current line. ACter the new 
line has been opened, both these commands work like 
the I command. 

Tezt Deletion 

Many or the text deletion commands use the letter lid" as an opera­
oor. This operaoor deletes text objects delimited by the cursor and a 
cursor movement command. Deleted text is always saved away in a 
buffer. The delete commands are described below: 

Delete Olara.cter - x and X 

Syntax: x 
X 

Function: Deletes a character. The .lowercase x command deletes 
the character beneath the cursor. With a preceding 
count, count characters are deleted to the right beginning 
with the character beneath the cursor. This is a quick and 
easy way 00 delete a Cew characters. The uppercase X 
cornm-and deletes the character just before the cursor. 
With a preceding count, count characters are deleted back­
w~d, beginni~g with the character justbeCore the cursor. 

Delete - d and D 

Syntax: dcu1'lor-movement 
dd 
D 

Function: Deletes a text object. The lowercase d command takes a 
cureor-movement as an argument. If the cU1'lor-movement 
is an intraline command, then deletion takes place Crom 
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the cursor 00 the end of the ~xt objectdelimi~d 'by the 
CUrlor-mOllement . Deletion forward dele~s the charac~r 
beneath the cursor; deletion backward does not. It the 
cur,or-movement is a multiline command, then deletion 
takes place from and including the current line to the ~xt 
object delimited by the cu,.,or-mo,ement . 

The dd command deletes whole lines. The uppercase D command 
deletes from and including the cursor to the end or the current line. 

Dele~d ~xt is automatically pushed ona stack of buffers numbered 
1 through 9. The most recently dele~d ~xt is also placed in a spe­
cial dele~ buffer that is logically buffer o. This special buffer is the 
default buffer for all (put) commands using the double quotation 
mark (") to specify the number of the buffer ror dele~, put, and 
yank commands. The buffers 1 through 9 can be accessed with the 
p and P (put) commands by appending the double quotation mark 
(") to the number or the buffer; For example 

"4p 

puts the con~nts of dele~ buffer number 4 in your editing buffer 
just below the current line. No~ that the last dele~d ~xt is "put" 
by default and does not need a preceding buffer number. 

Tezt M otlification 

The ~xt modification commands all involve the replacement or ~xt 
with other ~xt. This means that some ~xt will necessarily be 
dele~d. All ~xt modification commands can be "undone" with the 
u command, discussed below: 

Undo- u and U 

Syntax: u 
U 

Function: Undoes the last insert or dele~ command. The lowercase 
u command undoes the last insert or dele~ command. 
This means that ar~r an insert, u dele~s ~xt; and after a 
dele~, u inserts ~xt. For the purposes or undo, all text 
modification commands are considered insertions. 

The uppercase U command restores the current line to its 
sta~ before it was edited, no mat~rhow many times the 
current line has been edi~d since you moved to it. 

Repeat- . 

Syntax: 
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Function: Repeats the last insert or delete command. A special case 
exists for repeating the p and P "put" commands. When 
these commands are preceded by the name of a delete 
buffer, then successive u commands print out the con­
tents of the delete buffers. 

Change - c and C 

Syntax: ceureor-motlement teztESC 
CteztESC 
ccteztESC 

Function: Changes a text object .and replaces it with tezt . Text is 
inserted as with the i command. A dollar sign (S) marks 
the extent of the change. The c command changes arbi­
trary text objects delimited by the cursor and a eunor­
motlement . The C and cc commands affect whole lines 
and are identical in function. 

Replace - r and R 

Syntax: reAtJr 
RteztESC 

Function: Overstrikes character or line with char or tezt , respec­
tively. Use r to overstrike a single character and R to 
overstrike a whole line. A count multiplies the replace­
ment text count times. 

Subititute - s and S 

Syntax: steztESC 
SteztESC 

Function: Substitutes current character or current line with tezt. Use 
s to replace a single character with new text. Use S to 
replace the current line with new text. If a preceding 
count is given, then tezt substitutes for count number of 
characters or lines depending on whether the command is 
s or S, respectively. 

Filter -

Syntax: !cureor-motlement cmdRETURN 

Function: Filters the text object delimited by the cursor and CUrlor­
mOtlement through the command, cmd. For example, the 
following command sorts all lines between the cursor and 
the bottom of the screen, substituting the designated lines 
with the sorted lines: 

!Lsort 
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Arguments and shell metacharacters may be included &8 

part or emdj however, standard input and output are 
always associated with the ~xt object being til~red. 

Join Lines - J 

Syntax: J 

Function: Joins the current line with the following line. It a count 
is given, then count lines are joined. 

Shift - < and > 
Syntax: 

Function: 

>, '(curlor-motlement) 
< cur,or-motlement} 
» 
« 
Shirts ~xt lert (» or right «). Text is shir~d by the 
value or the option 'hi/twidth, which is normally set to 
eight spaces. Both the> and < commands shift all lines 
in the ~xt object delimited by the current line and 
cur,or-motlement. The > > and < < commands affect 
whole lines. All versions or the command can take a 
preceding count that acts to multiply the number of 
objects affected. 

Tezt },{ otlement 

The~xt movement commands move ~xt in and out of the named 
buffers a-z and out of the delete buffers 1-9. These comiDands 
either "yank" ~xt out of the editing buffer and into a named buffer 
or "put" ~xt into the editing buffer from a named buffer or a dele~ 
buffer. By default, ~xt is put and yanked, from the "unna.med 
buffer", which is also where the most recently dele~d text is placed. 
Thus it is qui~ reasonable to dele~ ~xt,move your cursor to the 
location where you want the deleted text placed, and then put the 
text back into the editing buffer at this new location with the p or P 
command. 

The named buffers are most useful for keeping track of several 
chunks or ~xt that you want to keep on hand ror later access, move­
ment, or rearrangement. These buffers are named with the let~rs 
"a" through "z". To rerer to one or these buffers (or, one or the 
numbered dele~ buffers) in a command such as put, yank, or 
dele~, use a quotation mark. For example, to yank a line into, the 
buffer named 4, type: 

"ayy 

To put this text ba.ck into the file, type: 
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"a.p 

Iryou delete text into the buffer named A ra.ther tha.n 4, then text is 
a.ppended to the buffer. 

Note tha.t the contents or the na.med buffers a.re not destroyed when 
you switch files. Thererore, you can delete or ya.nk text into a. 
buffer, switch files, and then do a. put. Buffer contents are de,troyed 
when you exit the editor, so be careful. 

Put- pandP 

Syntax: [WalpkanumencJp 
[·41plt4ftUmenc]P 

Function: Puts text rrom a buffer into the editing buffer. Ir no 
buffer name is specified, then text is put from the 
unna.med buffer. The lowercase p command puts text 
either below the current line or arter the cursor, depend­
ing on whether the buffer conta.ins a. pa.rtial line or not. 
The uppercase P command puts text either above the 
current line or berore the cursor, again depending on 
whether the buffer contains a pa.rtialline or not. 

Yank- yandY 

Syntax: 

Function: 

Searching 

(.'ette~ycur,or-motlement ·'ette~yy 
[·lette~Y 

Copies text in the editing buffer to a na.med buffer. Ir no 
buffer na.me is specified, then text is yanked into the 
unna.med buffer. Ir an uppercase letter is used, then text 
is a.ppended to the buffer a.nd does not overwrite and des­
troy the previous contents. When a cu"or-motlement is 
given as an argument, the delimited text object is yanked. 
The Y and yy commands yank a single line, or, if a 
preceding count is given, mUltiple lines can be yanked. 

The search commands search either forwa.rd or ba.ckward in the edit,. 
ing buffer ror text that matches a. given regular expression. 

Search - ,and! 

Syntax: /[pattern1/[ off,et]REnJRN 

,!patternjREnJRN 
! pattern! [off,et]RE1lJRN 
! patttrnREnJRN 
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Function: Searches. rorward (/)or backward (1). ror pcatte"". A 
string is actually a regular expression. 'The trailing delim­
iter is not required. If no pcatte"" is given, then last p.t· 
tern searched ror is used. Arter the second delimiter, an 
oD8et may be given, specirying thebeginnin, of a line 
relative to the line on whic.h ptltte"" was round. For 
example 

Iword/-

finds the beginning or the line immediately preceding the 
line containing "word" and 

Iword/+ 2 

finds the beginning or the line two lines after the line 
containing "word". See also the ignorectJIe andmagie 
options. 

Next String - n and N 

Syntax: n 
N 

Function: Repeau; the last search command. The n command 
repeau; the search in the same direction as the last search 
command. The N command repeats the search in the 
opposite direction of the last search command. 

Find Otaracter - t and F 

Syntax: fe/ulr 
Fehezr 

Function: Finds character ehezr on the current line. The lowercase f 
searches rorward on the line; the uppercase F searches 
backward. The semicolon (;) repeats the last character 
search. The comma (,) reverses the direction or the 
search. 

To Character - t and T 

Syntax: tehezr 
Tehezr 

Function: Moves the cursor up to but not on to chezr. The semi­
colon ( ;) repeats the last character seareh. 'The comma 
( ,) reverses the direct.ion or the search. 
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Mark - m 

Syntax: mletter 

Function: Marks a place in the file with a lowercase letter. You can 
move to a mark using the "to mark" commands 
described below. It is often useful to create a mark, 
move the cursor, and then delete from the cursor to the 
mark "a" with the following command: 

d'a 

To Mark - • and ' 

Syntax: letter 
'letter 

Function: Move to letter. These commands let you move to the 
location of a mark. Marks are denoted by single lower­
case alphabetic characters. Before you can move to a 
mark, it must first be created with the m command. The 
back quotation mark ( ') moves you 00 the exact location 
of the mark within a line; the forward quotation mark ( ') 
moves you to the beginning of the line containing the 
mark. Note that these commands are also legal cursor 
movement commands. 

Ezit an.d E,cape Comman.d, 

There are several commands that are used to escape Crom vi com­
mand mode and to exit the editor. These are described below: 

Ex F..6eape-

Syntax: 

Function: Enters ex escape mode to execute an ex command. The 
colon appears on the status line as a prompt Cor an ex 
command. You then can enter an ex command line ter­
minated by either a RETURN or an ESC and the ex com­
mand will execute. You are then prompted to type 
RETURN to return to vi command mode. During the 
input or the ex command line or during execution or the 
ex command you may press INTERRUPT to abort what 
you are doing and return to vi command mode. 

Exit Editor - 'zz 

Syntax: ZZ 

Function: Exit vi and write out the file if any changes have been 
made. This returns you to the shell Crom which you 
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invoked vi. 

Quit to Ex - Q 

Syntax: Q 

Function: Enters the ex editor. When you do this, you will still be 
editing the same file. You can return to vi by typing the 
vi command trom ex. 

Ex Commanc:h 

Typing the colon (:) escape command when in command mode, pro­
duces a colon prompt on the status line. This prompt is tor a com­
mand available in the line-oriented editor, ex. In general, ex com-' 
mands let you write out or read in files, escape to the shell, or switch 
editing files. 

Many of these commands perform actions that affect the "current" 
file by default. The current file is normally the file that you named 
when you invoked vi, although the current fHe can be changed with 
the "file" command, r, or with the "next" command, D. In most 
respects, these commands are identical to similar commands for the 
editor, ed. All such ex commands are aborted by either a RETURN 
or an ESC. We shall use a RETURN in our examples. Command 
entry is terminated by typing an INTERRUPr. 

Command Structure 

Most ex command names are English words, and initial prefixes of 
the words are acceptable abbreviations. In descriptions, only the 
abbreviation is discussed, since this is the most frequently used form 
of the command. The ambiguity of abbreviations is resolved in 
favor of the more commonly used commands. As an example,the 
command subititute can be abbreviated s while the shortest avail­
able abbreviation for the set command is see 

Most comm ands accept prefix addresses specifying the lines in the 
file that they are to affect. A number of commands also may take a 
trailing count specifying the number of lines to be involved in the 
command. Counts are rounded down if necessary. Thus, the com­
mand "lOp" will print the tenth line in the buffer while "move 5" 
will move the current line after line 5. 

Some commands take other information or parameters, stated after 
the command name. Examples might be option names in a set com­
mand, such as "set number", a filename in an edit command, a reg­
ular expression in a subititute command, or a target address for a 
copy command, such as 
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1,5 copy 25 

A number or commands have variants. The variant form of the 
command is invoked by placing an exclamation mark (I) immedi­
ately after the command name. Some or the default variants may be 
controlled by options; in this case, the exclamation mark turns off 
the meaning of the default. 

In addition, many commands take flags, including the characters "p" 
and "1". A "p" or "1" must be preceded by a blank or tab. In this 
case, the command abbreviated by these characters is executed after 
the command completes. Since ex normally prints the new current 
line after ea.ch change, p is rarely necessary. Any number of plus 
(+) or minus (- ) characters may also be given with these flags. It 
they appear, the specified offset is applied to the current line value 
before the printing command is executed. 

Most commands that change the contents of the editor buffer give 
feedback if the scope or the change exceeds a threshold given by the 
report option. This feedback helps to detect undesirably large 
changes so that they may be quickly and easily reversed with the 
undo command. After commands with global effect, you will be 
informed if the net change in the number of lines in the buffer dur­
ing this command exceeds this threshold. 

Command Addre,ling 

The following specifies the line addressing syntax for ex commands: 

n 

$ 

% 

+ nor - n 

The current line. Most commands leave the current 
line as the last line which they affect. The default 
address for most commands is the current line, thus 
"." is rarely used alone as an address. 

The nth line in the editor's buffer, lines being num­
bered sequentially rrom 1. 

The last line in the buffer. 

An abbreviation for" 1,$", the entire buffer. 

An offset, n relative to the current buffer line. The 
forms ".+ 3" "+ 3" and "+ + +" are all 
equivalent. If the current line is line 100 they all 
address line 103. 

/pattern/ or ! pattern! 
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Scan forward and backward respectively ror a text 
matching the regular expression given by pattern. 
Scans normally wrap around the end or the buffer. 
If all that is desired is to print the next line contain­
ing pattern, then the trailing slash (f) or question 
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mark (!) may be omitted. It pattern is omitted or 
explicitly empty, then the string matching the last 
specified regular expression is located. The forms 
"RETU RN" an d "! RETU RN" scan using the last 
named regular expression. After a substitute, 
"RETU RN" and "!! RETURN" would scan using 
that substitute's regular expression. 

or 'z Before each nonrelative motion of the current line 
dot (.), the previous current line is marked with a 
label, subsequently referred to with two single quo­
tation marks ('1. This makes it easy to refer or 
return to this previous context. Marks are esta­
blished with the vi m command, using a single 
lowercase letter as the name of the mark. Marked 
lines are later referred to with the notation 

'z. 

where z is the name of a mark. 

Addresses to commands consist of a series of addresses, separated 
by a colon (,) or a semicolon (;) . Such address lists are evaluated 
left to right. When addresses are separated by a semicolon (;) the 
current line ( .) is set to the value of the previous addressing expres­
sion before the next address is interpreted. If more addresses are 
given than the command requires, then all but the last one or two 
are ignored. It the command takes two addresses, the first addressed 
line must precede the second in the buffer. Null address 
specifications are permitted in a list of addresses, the default in this 
case is the current line "."; thus ",100" is equivalent to ".,100". It 
is an error to give a prefix address to a command which expects 
none. 

Command Format 

The following is the format for all ex commands: 

[addre,~ [command] [!) [parameten] [coun~ [flag,] 

All parts are optional depending on the particular command and its 
options. The following section describes specific commands. 

Argument List Command, 

The argument list commands allow you to work on a set of files, by 
remem bering the list of filenames that are specified when you invoke 
vi. The args command lets you examine this list of filenames. The 
file command gives you information about the current file. The n 
(next) command lets you either edit the next file in the argument 
list or change the list. And the rewind command lets you restart 
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editing the files in the list. All of these commands are described 
below: 

args 

f -file 

n 

n! 

The members of the argument list are printed, with 
the current argument delimited by bracket's. For 
example, a list might look like this: 

filel file2 (file3] file4 fileS 

The current file is fileS. 

Prints the current filename, whether it has been 
modified since the last write command, whether it is 
readonly, the current linenumber, the number of 
lines in the buffer, and the percentage of the buffer 
that you have edited. In the rare case that the 
current file is "[Not edited]" this is noted also; in 
this case you have to use the form "wI" to write to 
the file, since the editor is not sure that a w com­
mand will not destroy a file unrelated to the current 
contents of the buffer. 

The current filename is changed to file which is con­
sidered "[Not edited]". 

The next file in the command line argument list is 
edited. 

This variant suppresses warnings about the 
modifications to the buffer not having been written 
out, discarding irretrievably a.ny changes that may 
have been made. 

n [+ command] fileliBt 

rew 

rew! 

Edit CommandB 

The specified filelist is expanded and the resulting list 
replaces the current argument list; the first file in the 
new list is then edited. Ir command is given (it must 
contain no spaces), then it is executed after editing 
the first such file. 

The argument list is rewound, and the first file in the 
list is edited. 

Rewinds the argument list discarding any changes 
made to the current buffer. 

To edit a file other than the one you are currently editing, you will 
often use one of the variations of the e command. 
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In the rollowing discussions, note that the name or the current file is 
always remembered by vi and is specified by a percent sign (%). The 
name or the premo'U, file in the editing buffer is specified by a 
num ber sign (#). 

The edit commands are described below: 

e lile 

e! lile 

e + nlile 

CNTRL-" 

Used to begin ail editing session on a new file. The edi­
tor first checks to see ir the buffer has been modified 
since the last w command was issued. It it has been, a 
warning is issued and the command is aborted. The com­
mand otherwise deletes the entire contents or the editor 
buffer, makes the named file the current file and prints 
the new filename. After ensuring that this file is sensible, 
(i.e., that it is not a binary file, directory, or a device), 
the editor reads the file into its buffer. It the read of the 
file completes without error, the number or lines and 
characters read is printed on the status line. It there were 
any non- ASCII characters in the file they are stripped of 
their non- ASCII high bits, and any null characters in the 
file are discarded. It none of these errors occurred,the 
file is considered edited. If the last line of the input file is 
missing the trailing newline character, it is supplied and a 
complaint issued. The current line is initially the first line 
of the file. 

This variant form suppresses the complaint about 
modifications having been made and not written from the 
editor buffer, thus discarding all changes that have been 
made before editing the new file. 

Causes the editor to begin editing at line n rather than at 
the first line. The argument n may also be an editor com­
mand containing no spaces; for example, H+ /patoorn". 

This is a shorthand equivalent for ":e =H=RETURN", 
which returns to the previous position in the last edited 
file. If you do not want to wrioo the file you should use 
":e! =H=RETURN" instead. 

Write Command, 

The write comm ands let you write out all or part of your editing 
buffer to either the current file or to some other file. These com­
mands are described below: 

w lile 
Writes changes made back to file, printing the number of lines 
and characters written. Normally, file is omitood and the buffer 
is written to the name or the current file. It file is specified, 
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then text will be written to that file. The editor writes to a file 
only if it is the current file and is edited, or if the file does not 
exist. Otherwise, you must give the variant form w! to force 
the write. Ir the file does not exist it is created. The current 
filename is changed only if there is no current filename; the 
current line is never changed. 

Ir an error occurs while writing the current and edited file, the 
editor prints 

No write since last change 

even if the buffer had not previously been modified. 

w» file 
Appends the buffer contents at the end of an existing file. Pre­
vious file contents are not destroyed. 

w! name 
Overrides the checking of the normal write command, and 
writes to any file that the system permits. 

w' !command 
Writes the specified lines into command. Note the difference 
between 

w! file 

which overrides checks and 

w!cmd 

which writes to a command. The output of this command is 
displayed on the screen and not inserted in the editing buffer. 

Read CommandB 

The read commands let you read text into your editing buffer at any 
location you specify. The text you read in must be at least one line 
long, and can be either a file or the output from a command. 

r file Places a copy of the text of the given file in the editing 
buffer after the specified line. If no file is given then the 
current filename is used. The current filename is not 
changed unless there is none, in which case the file 
becomes the current name. Ir the file buffer is empty and 
there is no current name then this is treated as an e com­
mand. 

Address 0 is legal for this command and causes the file to 
be read at the beginning of the buffer. Statistics are given 
as for the e command when the r successfully terminates. 
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After an r the cu rren t line is the last line re ad. 

r !commana 
Reads the output of· command into the buffer aIter the 
specified line. A blank or ta.b before the exclamation 
mark (!) is mandatory. 

Quit Commtlna, 

There are several ways to exit vi. Some abort the editing session, 
some write out the editing buffer before exiting, and some warn you 
if you decide to exit without writing out the buffer. All of these 
ways of exiting are described below: 

q Exits vi. No automatic write of the editor buffer to a file 
is performed. However, vi issues a warning message if 
the file has changed since the last w command was 
issued, and does not quit. Vi will also issue a diagnostic 
if there are more files in the argument list left to edit. 
Normally, you will wish to save your changes, and you 
should give a w command. If you wish to discard them, 
use the "q!" command variant. 

q! Quits from the editor, discarding changes to the buffer 
without complaint. 

wq name Like a wand then a q command. 

wq! name This variant overrides checking of the w command so 
that you can write to file that the system allows. 

x ntlme Ir any changes have been made and not written, writes 
the buffer out and then quits. Otherwise, it just quits. 

Globtll tina Sub,titute Oommtlnd, 

The global and substitute commands allow you to perform complex 
changes to a file in a single command. Learning how to use these 
commands is a must for the serious user of vi. 

g/ pattern/ cmd, 
The g command has two distinct phases. In the first 
phase, each line matching ptlttem in the editing buffer is 
marked. Next, the given command list is executed with 
the current line, dot (.), initially set to each marked line. 

The command list consists of the remaining commands 
on the current input line and may continue to multiple 
lines by ending all but the last such line with a backslash 
(\). This multiple-line option will not work from within 
vi, you must switch to ex to do it. If cma, (or the trailing 
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slash (/) delimi~r) is omit~d, then each line matehing 
pattern is printed. 

ThE' g command itself may not appear in cmd~. The 
options autopnnt and autoindent are inhibited during a glo­
bal command and the value of the report option is tem­
porarily infinite, in deference to a report for the entire glo­
bal. Finally, the context mark ( ') or (') is set to the 
value of the current line ( .) berore the global command 
begins and is not changed during a global command. 

The following global commands, most of them substitu­
tions, cover the most frequent uses of the global com­
mand. 

g/sl/p This command simply prints all lines that contain 
the string" s 1" . 

g/sl/s/ /s2/ This command substitutes the fir8t occurrence of 
"51" on all lines that contain it with the string 
"s2" . 

g/sl/sl/s2/g This command substitutes all occurrences of "51" 
with the string "s2". This includes multiple 
occurrences of "sl" on a line. 

g/sl/sl/s2/gp This command works the same as the preceding 
example, except that in addition, all changed lines 
are printed on the screen. 

g/sl/s/ /s2/gc This command asks you to confirm that you want to 
make each substitution of the string "sl" with the 
string "52". Ir you type a "y" then the given sub­
stitution is made, otherwise it is not. 

g/sO/s/sl/s2/g This command marks all those lines that contain the 
string "sO", and then for those lines only, it substi­
tutes all occurrences of the string "sl" with "52". 

g!/pattern/cmd, This variant rorm of 9 runs cmd, at each line not 
matching pattern. 

s/pattern/repl/ option, 

March 26, 1984 

On each specified line, the first instance of text 
matching the regular expression pattern is replaced 
by the replacement text repl. If the global indicator 
option character "gil appears, then all instances on 
a line are substitu~d. If the confirm indication char­
acter "c" appears, then before each substitution the 
line to be substituted is printed on the screen with 
the string to be substituted marked with caret ( A) 
charac~rs. By typing a "y" I you cause the substitu­
tion to be performed; any other input CaUses no 
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change to take place. Arter an 8 command the 
current line is the last line substituted. 

v/pattem/emd, A synonym ror the global command variant g!, run­
ning the specified cmd, on each line that does not 
ma.tch pattem. 

Tezt Movement Oommand, 

The text movement commands are largely superseded by commands 
available in vi command mode. However, the following two com­
m ands are still quite useful. 

co addr flag' A copy or the specified lines is placed arter tlddr, 
which may be "0" . The current line"." addresses 
the last line of the copy. 

[range]maddr The m command moves the lines specified by range 
alter the line given by addr. For example, "m+" 
swaps the current line and the following line, since 
the derault range is just the current line. The first 
or the moved lines becomes the current line (dot). 

Shell E,eape Oommand, 

You will orren want to escape rrom the editor to execute normal 
commands. You may also want to change your working directory so 
that your editing can be done with respect to a different working 
directory. These operations are described below: 

cd directory 

sh 

!command 
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The specified directory becomes the current direc­
tory. Ir no directory is specified, the current value 
of the home option is used as the target directory. 
After a cd the current file is not considered to have 
been edited so that write restrictions on preexisting 
files still apply. 

A new shell is created. You may invoke as many 
commands as you like in this shell. To return to vi, 
type a CNTRL-O to terminate the shell. 

The remainder of the line after the exclamation (!) 
is sent to a shell to be executed. Within the text of 
command the characters "0/0' and "I" are 
expanded as the filenames of the current file and 
the last edited file and the character "!" is repla.ced 
with the text of the previous command. Thus, in 
particular, "!!" repeats the last such shell escape. If 
any such expansion is performed, the expanded line 
is echoed. The current line is unchanged by this 
command. 

Page 26 



VI (C) VI (0) 

If there has been "(No write]" or the buffer contents since the last 
change to the editing buffer, then a diagnostic is printed before the 
command is executed as a warning. A single exclamation (I) is 
printed when the command completes. . 

Other CommtJnd, 

The Collowing command descriptions explain how to use miscellane­
ous ex commands that do not fit into the above categories: 

abbr Maps the first argument to the Collowing string. For 
example, the rollowing command 

map, map! 

:abbrrainbow yellow green blue red 

maps "rainbow" to "yellow green blue red". Abbrevia­
tions can be turned off with the unabbreviate command, 
as in: 

:una rainbow 

Maps any character or escape sequence to an existing 
command sequence. Characters mapped with map! work 
only in insert mode, while characters mapped with map 
work only in command mode. 

nu Prints each specified line preceded by its buffer line 
n um ber. The current line is lert at the last line printed. 
To get auk>matic line numbering or lines in the buffer, 
set the number option. 

preserve The current edik>r buffer is saved as though the system 
had just crashed. This command is ror use only in emer­
gencies when a w command has resulted in an error and 
you don't know how to save your work. 

recover fale 

Prints the line number oC the addressed line. The current 
line is unchanged. 

Recovers fJ.e from the system save area. The system 
saves a copy oC the editing buffer only ir you have made 
changes to the file, the system crashes, or you execute a 
preserve command. Except when you use preserve you 
will be notifie~ by mail when a file is saved. 

set argument 
With no arguments, set prints those options whose values 
have been changed Crom their deCaultsj with the argu­
ment all it prints all or the option values. 
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. Giving an option name followed by a question mark (!) causes the 
current value of that option to be printed. The "!" is unnecessary 
unless the option is Boolean valued. Switch options are given values 
either with 

set option 

to turn them on or 

set nooption 

to turn them off. String and numeric options are assigned with 

set option-=value 

More than one pa.rameter may be given to let,; all are interpreted 
from left to right. 

tag Itlbel 
The focus of editing switches to the location of label. Ir neces­
sary, vi will switch to a different file in the current directory to 
find Itlbel. If you have modified the current file before giving a 
tag command, you must first write it out. If you give another 
tag command with no argument, then the previous ltlbel is used. 

Similarly, if you type only a CNTRL-J, vi searches for the word 
immediately after the cursor as a tag. This is equivalent to typ­
ing ":tag", this word, and then a RETURN. 

The tags file is normally created by a program such as ctags, and 
consists of a number of lines with three fields separated by 
blanks or tabs. The first field gives the name of the tag, the 
second the name of the file where the tag resides, and the third 
gives an addressing form which can be used by the editor to find 
the tag. This field is usually a contextual scan using / pa.ttem/ 
to be immune to minor changes in the file. Such scans are 
always performed as if the noma.gic option was set. The tag 
names in the tags file must be sorted alphabetically. There are a 
number of options that can be set to affect the vi environment. 
These can be set with the ex set command either while editing 
or immediately after vi is invoked in the vi start-up file, .ezrc. 

The first thing that must be done before you can use vi, is to set the 
terminal type so that vi understands how to talk to the particular ter­
minal you are using. 

Each time vi is invoked, it reads commands from the file named 
.ezrc in your home directory. This file normally sets the user's pre­
ferred options so that they need not be set manually ea.ch time you 
invoke vi. Ea.ch or the options is described in detail below. 
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Option. 

There are only two kinds of options: switch options and string 
options. A switch option is either on or oft'. A switch is turned oft' 
by prefixing the word no to the name of the switch within a set com­
mand. String options are strings of characters th&t are assigned 
values with the syntax option==,tring. Multiple options may be 
specified on a line. Vi options are listed below: 

autoindent, aidefault: noai 
Can be used to ease the preparation of structured program text. 
For each line created by an append, change, insert, open, or 
substitute operation, vi looks at the preceding line to determine 
and insert an appropriate amount or indentation. To back the 
cursor up to the preceding tab stop, you can type CNTRL-D. 
The tab stops going backward are defined as multiples or the 
,hi/twitlth option. You cannot backspace over the indent, except 
by typing a CNTRL-D. 

Specially processed in this mode is a line with no characters 
added to it, which turns into a completely blank line (the whi­
tespace provided for the 4utointlent is discarded.) Also specially 
processed in this mode are lines beginning with a caret ( A) and 
immediately followed by a CNTRL-D. This causes the input to 
be repositioned at the beginning or the line, but retains the pre­
vious indent for the next line. Similarly, a "0" rollowed by a 
CNTRL-D repositions the cursor at the beginning but without 
retaining the previous indent. Autointlent doesn't happen in glo­
bal commands. 

autoprint ap default: ap 
Causes the current line to be printed after each ex copy, move, 
or substitute command. This has the same eft'ect as supplying a 
trailing "p" to each such command. Autopn"nt is suppressed in 
globals, and only applies to the last of many commands on a 
line. 

au to write , aw default: noaw 
Causes the contents of the buft'er to be automatically written to 
the current file ir you have modified it when you give a next, 
rewind, tag, or ! c~mmand, or a CNTRL_A (switch files) or 
CNTRL-] (tag go to) c6mmand. 

beautiry, be default: nobeautiry 
Causes all control characters except tab, new line and rormfeed 
to be discarded from the input. A complaint is registered the 
first time a backspace character is discarded. Beauti/lI does not 
apply to command input. 

directory, dir default: dir=/tmp 
Specifies the directory in which vi places the editing buft'er file. 
H this directory is not writable, then the editor will exit abruptly 
when it fails to write to the buffer file. 
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edcompatible default: noedcompatible 
Causes the presence or absence of g and c suffixes on substitute 
commands to be remembered, and to be toggled on and oft' by 
repeating the suffixes. The suffix r causes the substitution to be 
like the command, instead of like &. 

errorbeIls,eb default: noeb 
Error messages are preceded by a bell. Irpossible, the editor 
always places the error message in inverse video instead of ring­
ing the bell. 

hardtabs, ht default: hti-8 
Gives the boundaries on which terminal hardware tabs are set or 
on which the system expands tabs. 

ignoreease, ic default: noic 
Maps all uppercase characters in the text to lowercase in regular 
expression matching. In addition, all uppercase characters in 
regular expressions are mapped to lowercase except in character 
class specifications enclosed in brackets. 

lisp default: nolisp 
Autoindent indents appropriately for LISP code, and the ( ) { } [[ 
and]] commands are modified to have meaning for LISP. 

list default:nolist 
All printed lines will be displa.yed unambiguously, showing tabs 
and end-or-lines; 

magic default: magic 
Ir nom4gic is set, the num ber of regular expression metacharac­
ters is greatly reduced, with only up-a.rrow (A) and dollar sign 
(S) having special eft'ects. In addition the metacharacters "-,, 
and "&" in replacement patterns are treated as normal charac­
ters. All the normal metacharacters may be made magic when 
nomag"c is set by preceding them with a backslash (\). 

mesg default: nomesg 
Causes write permission to be turned oft' to the terminal while 
you are in .visual mode, it nome.g is set. This prevents people 
writing to your screen with the write command and scrambling 
your screen as you edit. 

number, n default: nonumber 
Causes all output lines to be printed with their line numbers. 

open de tault:open 
If set to nDDpen, the commands open and visual are not permit­
ted from ex. This is set to prevent confusion resulting trom 
accidental entry to open or visual mode. 

optimize, opt -default: optimize 
Output of text to the screen is expedited by setting the terminal 
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so that it does not perform auoomatic carriage returns when 
printing more than one line of output, thus greatly speeding out;. 
put on terminals without addressable cursors when text with 
leading whitespace is printed. 

paragraphs, para default: para==IPLPPPQPP TPbp 
Specifies paragraph delimiters for the { and} operations. The 
pairs of characters in the option's value are the names or the 
nroff macros that start paragraphs. 

prompt default: prompt 
Ex input is prompted for with a colon (:). If noprompt is set, 
when ex command mode is entered with the Q command, no 
colon prompt is displayed on the status line. 

redraw default: noredraw 
The editor simulates (using great amounts of output), an intelli­
gent terminal on a dumb terminal. Useful only at very high 
speed. 

remap default: remap 
If on, mapped characters are repeatedly tried until they are 
unchanged. For example, if 0 is mapped to 0 and 0 is mapped 
to I, 0 will map to I if remap is set, and to 0 if noremap is set. 

report default: report=5 
Specifies a threshold for feedback from commands. Any com­
mand that modifies more than the specified number of lines will 
provide feedback as to the scope of its changes. For global com­
mands and the undo command, which have potentially far 
reaching scope, the net change in the number of lines in the 
buffer is presented at the end of the command, subject to this 
same threshold. Thus notification is suppressed during a g com­
mand on the individual commands performed. 

scroll default: scroll= window 
Determines the number of logical lines scrolled when CN'IRL-D 
is received from a terminal input in command mode, and the 
number of lines printed by a command mode z command (dou­
ble the value of Icroll). 

sections default: sections=SHNHH HU 
Specifies the section macros for the [[ and ]J operations. The 
pairs of characters in the option's value are the names of the 
nroff macros that start paragraphs. 

shell, sh default: sh=/bin/sh 
Gives the pathname of the shell forked Cor the shell escape 
command "!" , and by the shell command. The default is 
taken from SHELL in the environment, if present. 

shirtwidth, sw default: sw=8 
Gives the width of a software tab stop, used in reverse tabbing 
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with CNTRL,;D when using tUltointlent to append text, and by the 
shirt commands. 

showmateh, sm default: nosm 
When a ) or } is typed, moves the cursor to the matching ( or { 
tor one second if this matching character is on the screen. 

tabstop, tB default: ts==8 
The editor expands tabs in the input file to be on tabstop boun­
daries for the purposes of display. 

taglength, tJ default: tl-O 
The first ttJglength. characters in a tag name are significant, but 
all others are ignored. A value of zero (the default) means that 
all characters are significant. 

tags default: tags=tags /usr/lib/tags 
A path of files to be used as tag files for the tag command. A 
requested tag is searched for in the specified files, sequentially. 
By default files named tag are searched for in the current direc­
tory and in /usr/lib. 

term default==value of shell 'IERM variable 
The terminal type or the output device. 

terse default: noterse 
Shorter error diagnostics are produced for the experienced user. 

warn default: warn 
\Varn iCthere has been "[No write since last change)" before a 
shell escape command (I). 

window default: window=speed dependent 
1'his specifies the number or lines in a text window. The default 
is 8 at slow speeds (600 baud or less), 16 at medium speed 
(1200 baud), and the full screen (minus one line) at higher 
speeds. 

w300, w1200, w9600 
These are not true options but set window (above) only if tile 
speed is slow (300), medium (1200), or high (9600), respec­
tively. 

wrap~can, ws default: ws 
Searches using the regular expressions in addressing will wrap 
around past the end of the file. 

wrapmargin, wm default: wm=O 
Defines the margin for automatic insertion of newlines during 
text input. A value of zero specifies no wrap margin. 

write any, wa default: nowa 
Inhibits the checks normally made before write commands, 
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allowing a wrioo to any file that the system protection mechan­
ism will allow. 

Regular Expressions 

A regular expression specifies a set or strings or characters. A 
member or this set or strings is said to be mlltdtd by the regular 
expression. Vi remembers two previous regular expressions: the 
previous regular expression used in a substitute command and the 
previous regular expression used elsewhere, rererred to as the previ­
ous 'tanning regular expression. The previous regular expression 
can always be rererred to by a null regular expression: e.g., "/I" or 
"??". 

The regular expressions allowed by vi are constructed in one or two 
ways depending on the setting or the magic option. The ex and vi 
derault setting or magit gives quick access to a powerful set or regu­
lar expression metacharacters. The disadvantage or magic is that the 
user must remember that these metacharacters are magk and pre­
cede them with the backslash (\) to use them as "ordinary" charac­
ters. With nomagit set, regular expressions are much simpler, there 
being only two metacharacters. The power or the other metacha.rac­
tersis still available by preceding the now ordinary character with a 
"\". Note that "\" is thus always a metacharacter. In this discus­
sion the magic option is assumed. With nomagic the only special 
characters are the caret (A) at the beginning or a regular expression, 
the dollar sign ($) at the end or a regular expression, and the 
backslash (\). The tilde (-) and the ampersand (&) also lose their 
special meanings related to the replacement pattern or a substituoo. 

The rollowing basic constructs are used to construct magic mode reg­
ular expressions. 

char 
An ordinary character matches itself. Ordinary characters are 
any characters except a caret ( .. ) at the beginning of a line, a 
dollar sign ($) at the end or line, a star (*) as any character 
other than the first, and any of the rollowing characters: 

. \ [ -
These characters must be escaped (i.e., preceded) by a backslash 
(\) ir they are to be treated as ordinary characters. 

At the beginning or a pattern this rorces the match to succeed 
only at the beginning or a line. 

$ At the end or a regular expression this forces the match to 
succeed only at the end of the line. 

Matches any single character except the newline cha.racter. 
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\< Forces the match to occur only at the beginning or a "word"; 
that is, either at the beginning or a line, or just before a letter, 
digit, or underline and alter a character not one of these. 

,\> Similar to "\<" ,but matching the end or a "word", i.e. either 
the end of the line or before a character which is not a letter, a 
digit, or the underline character. 

[,tnng] 
Matches any single character in the class defined by ,tring. Most 
chara<:ters in «nng define themselves. A pair of characters 
separated by a dash (- ) in 'tnngdefines the set of characters 
between the specified lower and upper bounds, thus "Ia- I)" as 
a regula.r expression matches any single lowercase letter. It the 
first cha.racter of ,tring is a caret ( ") then the construct matches 
those characters which it otherwise would not. Thus" ("a- z)" 
matches anything but a lowercase letter or a newline. To place 
any of the characters caret, left bracket, or dash in Itring they 
must be escaped with a preceding backslash (\). 

The concatenation or two regular expressions. first matches the left­
most regular expression and then the longest string that can be 
recognized as a regula.r expression. ···The first part or this new regular 
expression matches the first regula.r expression and the second pa.rt 
matches the second. Any of the single character matching regular 
expressions mentioned above may be followed by a "star" (.) to 
(orm a regular expression that matches zero or more adjacent 
occurrences of the characters matched by the prefixing regular 
expression. The tilde (~) may be used in a regular expression to 
match the text that defined the replacement part or the last .. com­
mand. A regular expression may be enclosed between the sequences 

. "\(" and 1
1\)" to remember the text matched by tbeenclosed regu­

lar expression. This text can later be interpolated into the replace­
ment text using the notation 

\digit 

where digit enumerates the set of remembered regular expressions. 

The basic metacharacters for the repla.cement pattern are the amper­
sand (&:) and the tilde (~) these are given as "\&" and "\~" when 
nomo.gic is set. Each instance of the a.m persand is repla.ced by the 
characters matched by the regular expression. In the 'replacement 
pattern the tilde stands for the text of the previous replacement pat­
tern. 

Other metasequences possible in the replacement pattern are always 
introduced by a backslash (\). The sequence "\n" is replaced by the 
text matched by the nth regula.r subexpressiori enclosed between 
"\(" and "\)". When nested,pa.renthesized subexpressions are 
present, n is determined by counting occurrences or "\(" sta.rting 
from the left. The sequences "\u" and "\1" cause the immediately 
following character. in the replacement to be converted to uppercase 
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or lowercase, respectively, it this character is a letter. The sequences 
"\U" and "\til turn such conversion on, either until "\E" or "\e" 
is encountered, or unt.il the end ot the replacement pattern. 

Limitations 

When using vi, you should note the tollowing limits: 

250,000 lines in a tile 

1024 characters per line 

256 characters per global command list 

128 characters per filename 

128 characters in the previous inserted and deleted text 

100 chara:::ters in a shell escape command 

63 characters in a string valued option 

30 characters in a tag na.me 

Notes 

The /u3r /lib /eze.19pre,erfJe program can be used to restore vi buffer 
files tha.t were lost as a result ot a system crash. The program 
searches the /tmp directory ror vi buffer files and places them in the 
directory /usr/preserve. The owner can retrieve these61e8 using the 
- r option. 

The /u"./lib /eze.19pfutnJt program must be placed in the system 
startup file, /ek/rc, before the command that cleans out the /tmp 
directory. See the XENIX Opt'4tiDft' Guidt ror more inrormation on 
/ek/rc. 
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Name 
vSh - menu driven visual shell 

S)'Dtax 
vsb 

DeseriptioD 
Vsh is a highly interactive, visually oriented shell which eases 
many XBNJX activities. The vsh features both standard and cus­
tomizable XENIX command menus and on-line help. The vsh 
displays information and menus in windows on the screen. To 
enter vsh, simply type 

vsh 

from a shell prompt. Vsh can also be made a user's default shell 
by changing their shell entry in letc/passwd (the last colon­
separated field). Help is available from all menus by typing the 
question mark. character. 

The very last line of the screen is a status line. The status line 
displays the current pathname, the date, time and operating system 
name. If you have new mail, the status line will indicate so. 
Above the status line is the message line, which displays messages, 
error or otherwise, from vsh. 

A command menu is displayed at the bottom of the screen. The 
standard menu ~ontains a range of commonly used XENlX com­
mands. Above the command menu. is the output window. This 
window contains a scrolling display of the output from commands. 
This window is not visible at start-up, but is displayed while run­
ninB certain commands such as '=' . 
In the top 01 the· screen is a window with a listing of the current 
working directory. To alter the size of this window use the Win­
dow command from the main command menu. Items in the listing 
window may be selected using standard key commands (q.v.). 
Two special k.ey commands are used with the listing window. The 
equals sign '=' (,SHOW') key displays the contents of the 
currently selected file or directory. The minus sign '-' ('OOA­
WAY') key will return you to the listing window. 

Commands may be invoked in one of two ways. A command can 
be selected by pressing the first letter of its name. Alternatively, 
press the space bar. Each time the space. bar is pressed, the next 
menu. item will be highlighted. This highlighting indicates that the 
command has been selected. Backspace moves to the previous 
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selection. 

Once a command is selected. press the return key. A menu is 
displayed which gives the valid arguments for the particular com­
mand. The default choice is shown in parentheses. e.g.: 

recursive: Yes (No) 

To send the output to another program. one may type a vertical bar 
in the "output:" field of the commands' menu. 

When the menu is filled in. press REnJRN to start the command. 

MaiD Men CommaDcIs 
The following menu options are available from the standard main 
menu. Certain sub-commands are available under the Options 
selection. These are described in the next section. 

Copy Copy a file to a new file. Copy the contents of a directory 
to a new directory. 

Delete Delete a file or directory. 

Edit Invoke an editor for a file. Default is the visual editor 
viCC)o 

Help Get help on diverse topics. A menu is displayed at the 
bottom of the screen of available help topics. 

Mail Send or read XENJX mail. 

Name Rename a directory or file. 

Options Perform various colJlllUU¥Js. See OPTIONS section. 

Prim Print file or files on systems' lineprimer. 

Quit Quit the visual shell. 

Run Run a specified XENlX command or applications pro­
gram. 

View View a specified file or directory listing. This file or 
directory listing will be displayed in the upper window. 
Use the vsh scrolling commands to move around (see 
KEY COMMANDS Section). 

Window 
Reset upper window 'redraw' characteristics and height. 

Optioas SubcommaDd 
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The Options selection on the main menu has several important 
commands grouped . under the selections Directory, Fllesystem, 
Output, and Permissions. These are as follows: 

Directory 
Make Make a directory under current working directory, 

Usage Display disk usage by number of blocks in current work­
ing directory. 

FDesystem 
Create Create a filesystem. 

FilesCbeck 
Cleek file system' consistency, 

Mount" Moum a file system on a specified mount-point,' 

SpaceFree 
Report number of disk blocks available on all or some 
mounted file systems. 

Unmoum 
Urumunt 'specified file system if it is not currently busy. 

Output 
VSheU Echo vsb conunands in output window (default). 

XENIX Echo actual XENIX commands in output window, For 
instance, if running "Options Fllesystem FilesCheck,t ,the 
command fsek will be displayed in the output window if 
"Options Output Xenix" is set. 

Pel'JDluions 
Cbaoge permissions on a file or directory, 

Key CClDllll8DcIs 
The following keyboard commands ,allow editing of menus and 
fields, and give access to various vsb features. 

<CIRL-E> 
Move the cursor up one line. 

<CfRL~X> 

Move the cursor down one line. 

<CIRL-S> 
Move the cursor left one character. 

<CfRL-D> 
Move the cursor right one character. 
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<CTRL-R> <CTRL-E> 
Scroll page up. 

<CTRL-R> <CTRL-X> 
Scroll page down. 

<CTRL-R><CTRL-S> 
Scroll page left. 

<CTRL-R> <CTRL-D> 
Scroll page right. 

<CTRL-Q> 
Home. Go to start of menu. 

<CTRL-Z> 
End. Go to the end of menu. 

<CTRL-C> 

VSH(C) 

Cancel. Stop present operation and return to the main 
command menu. 

<RETURN> 
Start the prese .. command. 

<TAB>, <CTRL-I>, or <CIRL-A> 
Move to and seled entire contents of next field in com­
mand line. 

<SPACE> 
Select next item in menu. 

<BACKSPACE> or <CTRL-H> 
Select previous menu item. In editing command lists, 
deletes character. Replacemem text may then be typed. 

<CTRL-Y> or <DEL> 
Delete selected character. 

<CTRL-L> 
Move to next character to right of curre .. cursor position. 

<CTRL-K> 
Move to next character to left of current cursor pesitioll. 

<CTRL-P> 
Move~()next word to right of cune .. cursor position. 

<CTRL~O> 

Move to next word to left of currem cursor position. 

? Help. Request infonnation about the selected command 
or command in progress at the time of the request. 
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== Show. Display sub-directory listings and text files in 
diredory listings. Display submenus for commands in 
main menu. 

Goaway. Return listing window to current or parent 
diredory after a show command. 

@ Display the Modify menu. 

Files 

Redraw the screen. 

Display filter menu. 

lusrllib/vshlmenu .def 
standard menu definition file. 

lusrllib/v~.~ 

extensioQ for customized command menus. 

lusrlliblvshlVSHELL.HPP 
help file 

lusr/lib/vshlVSHELL.HPT 
yet another help file -

Notes-
Mouse commands given in the help menus are not yet supported. 
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Name 

wait - Awaits completion 01 background processes. 

Syntax 

wait 

Description 

Waits until all background processes started with an ampersand (&) 
have finished and reports on abnormal ~rminations. 

Because the waiteS) system call must be execu~d in the parent pro­
cess, the shell itself executes wait, without creating a new process. 

See Also 

sh( C) 

Notes 

Not all the processes or a pipeline with three or more stages are chil­
dren or the shell, and thus cannot be waited Cor. 
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Name 

wall - Writes to all users. 

Syntax 

/etc/wall 

Description 

Wall reads a message rrom the standard input until an end-or-file. It 
then sends this message to all users currently logged in preceded by 
"Broadcast Message rrom ... ". Wall is used to warn all users, ror 
example, prior to shutting down the system. 

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

Files 

/dev/tty· 

See Also 

mesg( C), write( C) 

Diagnostics 

Cannot ,end to ... The open on a user's tty file has failed. 
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Name 

wc - Coun~ lines, words and characters. 

Syntax 

we [ - lwc ] [ names] 

Description 

We coun~ lines, words and characters in the named files, or in the 
standard input if no name. appear. It also keeps a total count for all 
named files. A word is a maximal string or characters delimited by 
spa.ces, tabs, or newlines. 

The options I, w, and c may be used in any combination to specify 
that a subset or lines, words, and characters are to be reported. The 
default is - lwc. 

When name. are specified on the command line, they will be printed 
along with the counts. 
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Name 

what - Identifies files. 

Syntax 

what files 

Desen ption 

What searches the given files ror all occurrences of the pattern 
0(#) and prints out what follows until the first tilde (It), greater­
than sign (», new-line, backs lash (\) or null character. The sees 
command get( CP) substitutes this string as part of the @ (#) string. 

For example, if the shell procedure in file print contains 

:/I: @ (#)this is the print progra.m 
:/I: @ (#)syntax: print [files] 
pr S*llpr 

then the command 

what print 

displays the name of the file print and the identifying strings in that 
file: 

print: 
this is the print program 
syntax: print [files] 

What is intended to be used with the get( CP) command, which 
automatically inserts identifying information, but it can also be used 
where the information is inserted manually. 

See Also 

admin(CP), get(CP) 
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Name 

who - Lists who is on the system. 

Syntax 

who [ who-file] [ am I ] 

Description 

Who, without an argument, lists the login name, terminal name, and 
login time ror each current XENIX user. 

Without an argument, WhD examines the /ek/utmp file to obtain its 
inform ation. If a file is given, that file is examined. Typically the 
given file .will be /usr/adm/wtmp, which contains a record or all the 
logins since it was created. Then who lists logins, logouts, and 
crashes since the creation or 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 or 
the device name, and a fossil time indicative of when the system 
went down. 

With two arguments, as in who am I (and also who are you), who 
tells who you are logged in as. 

Files • 

/etc/utmp 

See Also 

getuid(S), utmp(M) 
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Name 

whodo - Derermines who is doing what. 

Syntax 

/ek/whodo 

Description 

Whodo produces merged, rerormatred, and dated output Crom the 
who( C) and p8( C) commands. 

See Also 

ps( C), who( C) 
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Name 

write - Writes to another user. 

Syntax 

write user I tty] 

Description 

Wn'te copies lines from your terminal to that of another user. When 
first called, it sends the message: 

Message from your-logname your-tty _ .. 

The recipient of the message should write back at this point. Com­
munication continues until an end-of-file is read from the terminal 
or an interrupt is sent. At that point, wn'te writes 

(end of message) 

on the other terminal and exits. 

If you want to write to a user who is logged in more than once, the 
tty argument may be used to indicate the appropria.te terminal. 

Permission to write may be denied or granted by use of the me.g(C) 
command. At the outset, writing is a.llowed. Certain commands, in 
par-ticular nroff( CT) an d pr( C), disallow messages in order to 
prevent messy output. 

If the character ! is found 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 ror using write: when you first 
write to another user, wait for him or her to write back berore start,. 
ing to send. Each party should end each messa.ge with a distinctive 
signal ((0) for "over" is conventional), indicating that the other 
may reply; (00) for "over and out" is suggested when conversation 
is to be terminated. 
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Files 

/etc/utmp 

/bin/sh 

See Also 

To find user 

To execute I 

mail(C), mesg(C), who(C) 
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Name 

xargs - Constructs and execuU!s commands. 

Syntax 

xargs [flags] I command I initial-arguments] ] 

Description 

Xarg, com bines the fixed initial-argument, with arguments read (rom 
the standard input to execute the specified command one or more 
times. The number of arguments read for each command invocation 
and the manner in which they are combined are deU!rmined by the 
flags specified. 

Command, which may be a shell file, is searched ror using Ute,~hell 
$PAm variable. Ir command is omitred, lbin/echo is used. ' 

Arguments read in from standard input are defined to be contiguous 
strings or characters delimited by one or more blanks, tabs, or new­
lines; empty lines are always discarded. Blanks and tabs may be 
embedded as part or,an argument if escaped or quoU!d: Characters 
enclosed in quotes (~ingle or double) are taken literally, and the del­
imiting quotes are removed. Outside of quoU!d strings a backslash 
(\) will escape the nex t characU!r. 

Each argument list is constructed starting with the initial-drgumentl, 
followed by some number or arguments read rrom stan'dard input 
(exception: see - i flag). Flags - i, - I, 'and - n deU!rmine how 
arguments are selected for each command invocation.' When none 
of these flags are coded, the initial-tJrgumenu are rollowed by argu­
ments read continuously rrom standard input until an internal buffer 
is rull, and then command is execuU!d with the accumulated ugs. 
This process is repeaU!d until there are no more args. When there 
are flag conflicts (e.g., - I vs. - n), the last flag has precedence. 
Flag values are: 

- lnumber Command is executed for each number lines or 
nonempty arguments from the standard input. This is 
instead of the default single line of input ror ,each com­
mand. The last invocation of commGnd will be with 
rewer lines of arguments if fewer than number rem-.in. 
A line is considered to end with the first newline uMell 
the last character or the line is a blank or a tab; a trail­
ing blank/tab signals continuation through the next 
nonempty line. Ir number is omitted 1 is assumed. 
Option - x is rorced. 

- ireplBtr Insert mode: command is executed for each line from 
the standard input, taking the entire line as a single arg, 
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inserting it in initial-argumentl Cor each occurrence oC 
replltr. A maximum ot 5 arguments in initial-argumentl 
may each contain one or more instances or rep/ltr. 
Blanks and tabs at the beginning oC each line are 
thrown away. Constructed arguments may not grow 
larger than 255 characters, and option - x is also 
Corced. {} is assumed Cor rep/ltr it not specified. 

-nnvmber Executes command using as many standard input argu­
ments as possible, up to number arguments maximum. 
Fewer arguments will be used iC their total size is 
greater than .ize characters, and for the last invocation 
iC there are Cewer than number arguments remaining. It 
option - x is also coded, each number arguments must 
fit in the .ize limitation, else :14r9' termina~s execu­
tion. 

- t Trace mode: The comm4nd and each constructed argu­
ment list are echoed to file descriptor 2 just prior to 
their execution. 

- p Prompt mode: The user is asked whether to execute 
command each invocation. Trace mode (-t) is turned 
on to print the command instance to be executed, rol­
lowed by a ! ... prompt. A reply of y (optionally fol­
lowed by anything) will execute the command; anything 
else, including just a carriage return, skips that particu­
lar invocation of command. 

- x Causeszarg, to terminate if any argument list would be 
gte ate r than lize characters; - x is forced by the 
options - i and - 1. When neither or the options - i, 
- I, or - n are coded, the tota.llength of all arguments 
must be within the ,ize limit. 

- s,ize The maximum total size or each argument list is set to 
,ize characters; nze must be a positive integer less than 
or equal to 470. It - s is not coded, 470 is taken as the 
deCault. Note that the character count for ,ize includes 
one extra character for each argument and the count of 
characters in the command name. 

- eto/,tr Eo/ltr is taken as the logical end-oC-file string. U nder­
score (_) is assumed tor the logical EOF string if - e is 
not coded. - e with no eo/ltr coded turns off' the logi­
cal EOF string capability (underscore is taken literally). 
Xarg. reads standard input until either end-or-file or 
the logical EOF string is encountered. 

Xarg' terminates ir it either receives a return code ot...,.. 1 Crom, or if 
it cannot execute, command. When command is a shell program, it 
should explicitly ezit (see ,It ( C)) with an appropriate value to avoid 
accidentally returning with - 1. 
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Examples 

The following will move all files from directory $1 to directory $2, 
and echo each move command just before doing it: 

Is $1 I xargs - i - t mv Sl/O $2/0 

The following will com bine the output of the parenthesized com­
mands onto one line, which is then echoed to the end of file log: 

(lcgname; date; echo So S*) I xargs > >log 

The user is asked which files in the current directory are to be 
printed and prints them one at a time: 

Is I xargs - p - I Ipr 

Or many at a time: 

Is I xargs - p - I I xargs Ipr 

The following will execute diff( C) with successive pairs of arguments 
originally typed as shell arguments: 

echo $* I xargs - n2 dift' 
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Name 

ye s..; Prin ts striil g re pe a~ dly. 

Syntax 

yes (. string] 

Description 

Yes repea~dly outputs "y", or if a single string argument is given, 
then tJ.rg is output repeatedly. The command will continue 
indefinitely unless aborted. Useful in pipes tc commands that 
prompt ror input and require a "y" response ror a yes. In this case, 
gel terminates when the command it pipes tc terminates, so that no 
infinite loop occurs. 
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INTRO(M) INTRO(M) 

Name 

intro - Introduction to miscellaneous features and riles. 

Description 

This section contains miscellaneous information useful in maintain­
ing the system. Included are descriptions of riles, devices, tables and 
programs that are important in maintaining the entire system. 
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Name 

aliases, aliases.hash, maliases, faliases - Micnet aliasing tiles. 

Description 

These files contain the alias definitions for a Micnet network. 
Aliases are short names or abbreviations that may be used in the 
mail command to refer to specific machines or users in a network. 
Aliasing allows a complex combination or site, machine, and user 
names to be represented by a singJe name. 

The aliases, mali as es , and raliases riles each define a different type 
of alias. The aliases tile defines the standard aliases which are 
names ror specific systems and users and, in some case, for com­
mands. The maliases tile defines machine aliases, names and paths 
tor specific systems. The (aliases tile defines forwarding aliases 
which are temporary names for rorwarding mail intended for one 
system or user to another. 

The aliases.hashtile is the hashed version or the aliases file created 
by the ali(uha,h command. The file is used by the mail command to 
resolve all standard aliases and is identical to the aliases tile except 
for a hash table at the beginning of the file. The hash table allows 
ror more efficient access to the entries in the rile. The aliases file 
need only be present to generate the aliases.hash tile. The aliases 
tile is not required to run the network. 

Each file contains zero or more lines. Each line lists the alias and its 
meaning. The alias can have up to eight letters and numbers, but 
must begin with a letter. The meaning can have site, machine, and 
user login names and other aliases {its exact composition depends on 
the type of alias}. A colon {:} separating the alias and meaning is 
required. 

In the aliases rile, a line can have the forms: 

alias:([ site!) machine:) user[, [[site!) machine:)user) ... 

alias:([site!) machine:] command-pipeline 

alias:error .. message 

Site and machine are the site and machine names of the system to 
which the user belongs or on which the specified command is to be 
executed. The site and machine names must end with an exclama­
tion mark (!) or colon (:), respectively, and must be defined in a 
systemid file. A machine alias may be used in place of a site and 
machine name if it is followed by a question mark. 

U,er is a user login name or another alias. User names in a list must 
be separated by commas. A newline may immediately follow a 
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comma. Spaces and tabs are allowed, but only immediately berore or 
arter a comma or newline. 

Command-pipeline is any valid command (with necessary arguments) 
preceded by a pipe symbol (0 and enclosed in double quotation 
marks. Spaces may separate the command and arguments, but there 
must be no space between the first double quotation mark and the 
pipe sym boI. 

Error-me66age is any sequence or letters, numbers, and punctuation 
marks (except a double quotation mark) preceded by a number sign 
(#) and enclosed in double quotation marks. 

In the (aliases file, each line can have the same form as lines in the 
aliases file except that no more than one user name can be given ror 
anyone alias. 

In the maliases file a line has the form: 

alias:[[ site!] machine:] ... 

Site and machine are the site and machine names ror a specific net­
work and system. Multiple site and machine names direct messages 
along the specified path or systems. It no site or machine name is 
given, the alias is ignored. 

Berore the mail program sends a message, it searches the 
aliases.hash, (aliases, and maliases files to see ir any of the names 
given with the command are aliases. Each file is searched in turn, 
(aliases.hash, (aliases, then maliases) and if a match is round, the 
alias is replaced with its meaning. Ir no match is round, the name is 
assumed to be the valid login name or a user on that machine. The 
search in the aliases.hash file continues until all aliases have been 
replaced, so it is possible ror several replacements to occur ror a sin­
gle name. (If a loop exists, processing continues indefinitely.) The 
(aliases file is searched once, rrom beginning to end, even ir it is 
empty. The maliases file is searched only ir the alias contains a 
machine alias. 

When an alias is a user or a list or users, the mail command sends 
the message to each user in- the list. When it is a command-pipeline, 
the mail command starts execution of the command on the specified 
machine and sends the message as input. When the alias is an 
error-message, the mail command ignores the message and instead 
displays the alias and its meaning at the standard error. 

In all files, any line beginning with a number sign (#) is considered 
a comment and is ignored. 

As a special reature, any alias that contains a site name as the first 
component or its meaning is automatically prepended with the 
machine alias uucp!. This alias may be explicitly defined in the 
maliases file to help direct mail between networks to the system 
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perrorming the uucp link. 

Files 

/usr /lib/m a.il/aliases 

/usr /lib/m ail/aliases.h ash 

/usr/lib/mail/maliases 

/usr /lib/mail/raliases 

See Also 

aliashash(M), netutil(C), systemid(M), top(M) 
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Name 

aliashash - Micr.et al:as hash table generator 

Syntax 

aliashash [ -v I [ -0 output-file] [ input-file] 

Description 

The ali4Bhad command reads the input-file and generates a output-file 
containing a hash table of alias definitions for a Micnet network. 
The input-file must name a file containing alias definitions in the 
form described for the aliases file (see ali46e6(M)). Ir the - 0 

option is not used to specify an output-file, the command creates a 
file with the same name as the input-file but with .hash appended to 
it. If no input-file is given, the command reads the file 'named 
/usr/lib/mail/aliases and creates the file named 
/usr/lib/mail/aliases.hash. 

If invoked with the - v option, the command lists inrormation about 
the hash table. 

The output-file will contain both the alias definitions given in the 
input-file and the new hash table. The hash table appears at the 
beginning of the file and is separated from the alias definitions by a 
blank line. The hash table has three or more lines. The first line is: 

#<hash> 

The second line has 4 entries: the bytes per table entry, the max­
imum number of items per hash value, the number of entries in the 
table, and the offset (in bytes) from the beginning of the file to the 
beginning of the alias definitions. 

The next lines (up to the end of the hash table) contain the hash 
table entries. Each line has 8 entries (separated by spaces) and ea.ch 
entry has 2 fields. The first field (1 byte) is a checksum 
(represented a.s a printable character) the second field is a pointer{ in 
bytes) to the alias definition. The pointer is represented as a hexade­
cimal number with leading blanks ir necessary and is always relative 
to the start of the definitions. 

The aliaBk4"', command is normally invoked by the in6taU option or 
the netutil command. Ir the alias definitions of a network must be 
changed, the definitions in the aliases file should be changed and a 
new aliases.hash file created using the 41i4'" 4"', command. The 
new aliases.hash file must then be copied to all other computers in 
the network. 
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Files 

/usr/lib/mail/aliashash 

/usr /lib/m ail/aliases 

/usr/lib/mail/aliases.hash 

See Also 

aliases(M}, netutil( C) 

,"Taming 

ALIASHASH (M) 

Do not use thealiaBkaBk command to create the aliases.hash file 
while the network is running. If necessary, create a temporary out.­
put file, aliases.hash- , using the - 0 option, then type: 

mv aliases.hash- aliases.hash 

This will prevent disruption of the network. 
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Name 

ascii - Map of the ASCII character set. 

Description 

Ascii is a map of the ASCII cha.racter set. It lists both octal and hexa­
decimal equivalents of each character. It contains: 

1000 nul 1001 soh 1002 stx 1003 etx 1004 eot 1005 enq 1006 ack 1007 bel 
1010 bs 1011 ht 1012 nl 1013 vt 1014 np 1015 er 1016 so 1017 si 
1020 die 1021 del 1022 dc21023 de3 1024 de4 1025 nak 1026 syn 1027 etb 
1030 ea.n 1031 em 1032 sub 1033 esc 1034 fs 1035 gs 1036 rs 1037 us 
1040 sp 1041! 1042" 1043 # 1044 S 1045 % 1046 & 1047 ' 
1050 ( 1051) 1052. 1053 + 1054, 1055 - 1056. 1057 / 
1060 0 1061 1 1062 '2 1063 3 1064 4 1065 5 1066 6 1067 7 
1070 8 1071 9 1072: 1073; 1074 < 1075 = 1076 > 1077 7 
1100 @ 1101 A 1102 B 1103 C 1104 D 1105 E 1106 F 1107 G 
1110 H 1111 I 1112 J 1113 K 1114 L 1115 M 1116 N 1117 0 
1120 P 1121 Q 1122R 1123 S 1124 T 1125 U 1126 V 1127 W 
1130 X 1131 Y 1132 Z 1133 I i134 \ 1135 1 1136 A 1137_ 
1140 ' 1141 a 1142 b 1143 e 1144 d 1145 e 1146 f 1147 g 
1150h \151 1152 1153 k 1154 I 1155 m 1156 n 1157 0 

1160 P 1161 q 1162 r 1163s 1164 t 1165 u 1166 v 1167 w 
1170 x 1171 y 1172 z 1173 { 1174 1 1175} 1176 - 1177 del 

00 nu I 1 01 soh 1 02 ,s tx 1 03 etx I 04 eot I 05 enq 1 06 aek 07 bell 
08 bs I 09 ht 1 Oa. nl 1 ob vt I Oe np 1 Od er I Oe so Of si I 
10 die I 11 dell 12 de2 1 13 de3 I 14 de4 I 15 nak I 16 syn 17 e tb I 
18 can I 19 em I 1a. sub I Ib esc I Ie fs I Id gs I Ie rs If us I 

I 20 sp I 21 ! I 22 " I 23 # 1 24 S 125 % I- 26 & 27 , I 
I 28 ( I 29 ) I 21. • I 2b + I 2c , I 2d- 1 2e • 2f / I 
I 30 0 1 31 1 I 32 2 I 33 3 I 34 4, 1 35 5 1 36 6 37 7 1 
1 38 8 1 39 9 1 330 : 1 3b ; 1 3e < 1 3d = 1 3e > Sf 7 1 
1 -40 @ I .f1 A I 42 B I -43 C I44D I -45 E I 46 F 47G 1 
1 -48 H I 49 I I .fa. J 1 -4b K I 4e L 1 4d M I 4e N HO I 
I 50 P I 51 Q 1 52 R 1 53 S I 54 T I 55 U I· 56 V 57 W I 
I 58 X I 59 Y I Sa Z 1 5b [ 1 5e \ I 5d 1 1 5e A 5f - 1 
1 60 ' I 61 a I 62 b 1 63 c I 64 d 1 65 e 1 66 f 67 g I 
I 68 h 1 69 i I 6a j 1 6b k I 6e I 1 6d m 1 6e n 6f 0 1 
I 70 P 1 71 q I 72 r 1 73 s I 74 t I 75 u 1 76 v 77 w I 
I 78 x 1 79 y I 7a z 1 7b { I 7el 1 7d } 1 7e - 7f dell 

Files 

/usr/pub/ascii 

March 24, 1984 Page 1 



CONSOLE(M) CONSOLE(M) 

Name 
consolet ttyQl t tty02 - Lisa keyboard and screen. 

DeseriptJou 
The console, ttyOl t and tty01 device files provide character 110 
between· the system and the Lisa screen and keyboard. Each file 
corresponds to a separate teletype device with an independent 
bit-mapped screen display and keyboard access. The files are 
used chiefly to display characters at the Lisa screen devices and 
read characters from the keyboard t but may also be used to gen­
erate bit-mapped· graphics. 

Although all three files may be open at the same timet only one of 
the corresponding devices can be active at any given time. The 
active device displays its own bit-mapped screen and takes sole 
possession of the keyboard. Changing· from one active device to 
the next is accomplished by typing APPLE-ENTER (using the 
APPLE or COMMAND key and the ENTER key found in the 
numeric keypad). The changes are sequentialt passing from con­
sole to ttyOl· to tty01 and back again. If the device is active, a 
write to the corresponding file affects the current screen and a read 
from the file reads the next line from the keyboard. If the device 
is not active, a write to the file is saved in the device's screen 
display and displayed when the device becomes active; a read to 
the file waits until the keyboard becomes active before returning. 

When used to display characters, the screen has 30 lines of 88 
characters each. When a new character is written to the screen, it 
is placed at the active position (usually marked by a cursor) and the 
active position moves one character to the right. If no room 
remains on a line, the active position moves to the next line down. 
If no room remains on the screen, the screen is scrolled up one 
line. The character sizes are normally 8bits by 8 bits with an extra 
line above and below. The 02 and 03 alternate character sets 
described below are 10 bits high by 8 bits wide. 

The following character sequences (defined by ANSI X3.64-1979) 
may be used to control and modify the screen display. 
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Character 

ED 
(Erase in Display) 

EL 
(Erase in Line) 

SGR 
(Select Graphic Rendition) 

CUP 
(Cursor Position) 

HVP 
(Horizontal and 
Vertical Position) 
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Character Code Meaning 

ESC r Ps J Erases all or part of the 
display. If Ps=O, erases 
from the active position to 
the end of tile display. If 
Ps = 1. erases from the 
beginning of the display to 
the active position. If Ps=2, 
erases the entire display. 

ESC r Ps K Erases all or part of a line. 
If Ps=O, erases from the 
active position to the end of 
the line. IflPs=l, erases 
from the beginning of the 
line to the active position. If 
Ps=2, erases the entire line. 

ESC r Ps m Selects the mode or font for 
rendering subsequent char­
acter graphics. If Ps =0, 
normal. If Ps=l, bold. If 
Ps=4, underscore. If Ps=7, 
inverse. IflPs= 10, normal 
font. If Ps= 11, GS2 font. If 
Ps= 12, GS3 font. Some 
modes may be combined by 
separating· the parameters by 
";" . For example, to reset 
to normal mooe, use: ESC r 
0; 10 m 

ESC r PI ; P2 H Moves the active position to 
the location given by PI 
(vertical) and P2 (horizon­
tal). 

ESC r PI ; P2 f Moves the active position to 
the location given by PI 
(vertical) and P2 (horizon­
tal). 
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CUU 
(Cursor Up) 

CUD 
(Cursor Down) 

CUF 
(Cursor Forward) 

CUB 
(Cursor Backward) 

HPA 
(Horizontal 
Position Abso­
lute) 

HPR 
(Horizontal 
Position Relative) 

VPA 
(Vertical Position 
Absolute) 

VPR 
(Vertical Position 
Relative) 

IL 
(Insert Line) 

ICH 
(Insert Character) 

DL 
(Delete Line) 

DCH 
(Delete ()baracter) 
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ESC r Pn A 

ESC r Pn B 

ESC r Pn C 

EScf PnD 

ESC f Pn' 

ESC r Pn a 

ESC f Pn d 

ESC r Pn e 

ESC r Pn L 

Escf Pn@ 

ESC r PnM 

ESC r PnP 

CONSOLE(M) 

Moves the active position UJ 
Pn number of lines. 

Moves the active positioJ 
down Pn number of lines. 

Moves the active position t( 
the right by Pn number oj 
characters. 

Moves the active position t( 
the left by Pn number oj 
characters. 

Moves the active position t( 
the character position gi vel 
by Pn. 

Moves the active positiol1 
right by Pn characters. 

Moves the active position tc 
the line given by Pn. 

Moves the active position 
down Pn lines. 

Inserts Pn previously deleted 
lines at the active line. 

Inserts Pn previously deleted 
characters at the active 
position. 

Deletes Pn lines beginning 
with the active line. 

Deletes Pn characters begin­
ning with the active position. 
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SS2 
(Single Shift 2) 

SS3 
(Single Shift 3) 

ESCN 

ESC 0 

CONSOLE(M) 

Signals that the next charac­
tee belongs to the G2 graphic 
set. Characters in the G2 set 
correspond to the ruling 
character set of the H 19 or 
Z 19 tenninal. 

Signals that the next charac­
ter belongs to the G3 graphic 
set. Characters in the G3 
character set are not 
currently defined. 

These character sequences correspond to the tenninal type lisa as 
defined in letc/termcap file. 

Note that the ASCU characters FS (Quit) and DEL (Rubout) can 
only be generated by a combination of keys (e.g., CNTRL-\ for FS 
and CNTRL-f for DEL). These key combinations can be defined 
with the stty(C) or tset(C) command. 

The files may be used to generate graphics on the Usa screen 
display. When a file is opened by a program, the bit-mapped 
screen display of the corresponding device is automatically mapped 
into the user's logical address space. This display memory extends 
from hexadecimal address FOOOOO to address F07FFF. The bits in 
this screen memory represent the pixels on the Lisa screen. There 
are 720 bits (90 bytes) of screen memory for each of the 364 hor­
izontal line of pixels on the screen. (Screen pixels form a grid 720 
horizontal by 364 vertical pixels.) Bit 7 of the byte at the hexade­
cimal address FOOOOO represents the pixel at the upper left comer 
of the screen and bit 0 of the byte at address F07FFB represents 
the pixel in the bottom right corner. Graphics are created by 
changing the value of the screen bits to change the color of the 
pixels. When a bit is set to 0, the. corresponding pixel is white. 
When a bit is set to 1, the pixel is black. Note that the bits in the 
bytes after F07FFB should not be changed. Also, the system 
maps only one screen display at a time. If two files have been 
opened, the screen display of the first file is mapped; the second 
file is mapped as soon as the first file is closed. 

Files 
Idev/console 

Idev/ttyOl 
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/dev/tty02 

See Also 
mouse(M) 

Notes 

CONSOLE(M) 

The driver does not provide keyboard recognition. The keyboard 
layout used is the New U.S. S~ndard. There is no current support 
for the OS3 font t or for alternate fonts. It is anticipated that 
unused positions in the 02 and 03 graphic sets will be used to 
support user .... defined fonts. There is no current support for Euro­
pean characters in either the keyboard or display driver. The bold· 
graphic rendition does not work. well with characters like m and w. 
Bold and inverse are incompatible with each other. 
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Name 

daemon.mn - Micnet mailer daemon 

Syntax 

/usr/lib/mail/daemon.mn I-ex] 

Description 

The mailer daemon performs the "backend" networking functions 
of the mcu1, rep, and remote commands by establishing and servicing 
the serial communication link between computers in a Micnet net­
work. 

When invoked, the daemon creates multiple copies of itself, one 
copy for each serial line used in the network. Each copy opens the 
serial line, creates a startup message for the LOO rile, and waits Cor a 
response from the daemon at the other end. The startup message 
lists the names of the machines to be connected, the serial line to be 
used, and the current date and time. If the daemon receives a 
correct response, it establishes the serial link and adds the message 
"first handshake complete" to the LOO file. If there is no response 
the daemon waits indefinitely. 

If invoked with the - x switch, the daemon records each transmis­
sion in the LOG rile. A transmission entry shows the direction of 
the transmission (tx for transmit, rx for receive), the number of 
bytes transmitted, the elasped time for the transmission (in minutes 
and seconds), and the time of day of the transmission (in hours, 
minutes, and seconds). Each entry has the Corm: 

The daemon also records the date and time every hour. The date 
and time have the same format as described for the date command. 

If invoked with the - e switch, the daemon records all transmission 
errors in the LOG file. An error entry shows the cause of the error 
preceded by the name of the daemon subroutine which detected the 
error. 

The mailer daemon is normally invoked by the ,tart option of the 
fl.etutil command and is stopped by the .top option. 

During the normal course of execution, the mailer daemon uses 
several files in the /usr/spool/micnct/remore directory. These files 
provide storage for LOG entries, commands issued by the remote ( C) 
command, and a list of processes under daemon control. 
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Files 

/usr/lib/mail/dMmon.mn 

/usr/spool/micnet/remote/*/LOG 

/usr/spool/micnet/remote/*/mn 

/usr/spool/micnet/remote/local/mn* 

/usr/spool/micnet/remote/lock 

/usr /spool/micne t/ re mote /pids 

See Also 

netutil(C) 

M~uch 20, 1084 

DAEMON.MN(M) 

Page 2 



DEFAULT(M) DEFAULT(M) 

Name 

derault - DeCault progra.m inCormation directory. 

Description 

The files in the directory /ete/defauJt contain the deCault inrorma­
tion used by system commands such as dump( C) and remote( C). 
DeCault inCormation is any inCormation required by the command 
that is not explicitly given when the command is invoked. 

The directory may contain zero or more files. Each file corresponds 
to one or more commands. A command searches a file whenever it 
has been invoked without sufficient inCormation. Each file contains 
zero or more entries which define the deCault inCormation. Each 
entry has the Corm: 

keyword 

or 

keyword=va.lue 

where keyword identifies the type oC inCormation available and l1(due 
defines its value. Both keyword and value must consist oC letters, 
digits, and punctuation. The exact spelling oC a keyword and the 
appropriate value, depend on the command and are described with 
the individual commands. 

Any line in a file beginning with a number sign (#) is considered a 
comment and is ignored. 

Files 

/etc/deCault/dump 

/etc/deCault/dumpdir 

/etc/deCault/lpd 

/etc/deCault/mkuser 

/etc/deCault/passwd 

/etc/deCault/quot 

/etc/derault/micnet 

/etc/derault/restor 
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/etc/derault/su 

See.AJso 

dump(C), dumpdir(C), Ipr(C), mkuser(C), pwadmin(C), quot(C), 
remote(C), restor(C), su(C) 
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Name 

environ - The user environment. 

Description 

The user environment is a collect.ion of information about a user, 
such as his login directory, mailbox, and terminal type. The environ­
ment is stored in special "environment variables," which can be 
assigned character values, such as names of riles, directories, and 
terminals. These variables are automatically ma.de a.va.ilable to pro­
grams and commands invoked by the user. The commands can then 
use the values to access the user's files and terminal. 

The following is a short list of environment va.riables. 

PATH 

HOME 

TERM 

TZ 

Defines the search path for the directories containing 
commands. The system searches these directories 
whe.never a user types a command without giving'" full 
pathname. The search path is one or more directory 
names separated by colons (:). Initially, PATH is set to 
:/bin:/usr/bin. 

Names the user's login directory. Initially, HOME is set 
to the login directory given in the user's passwd file 
entry. 

Defines the type or terminal being used. This inCorma­
tion is used by commands such as mQre(C) which rely 
on information about the capabilities of the user's ter­
minal. The variable may be set to any valid t.ermina.l 
name (see terminal,(M)) directly or by using the 
uet( C) command. 

Defines time zone inCormation. This information is 
used by date( C) to display the appropriate time. The 
variable may have any value or the rorm xxxnzzz 
where xxx is standard local time zone abbreviation, n 
is the difference in hours from GMT, and zzz is the 
daylightrsaving local time zone abbreviation (if any). 
For example, EST5EDT. 

The environment can be changed by assigning a new value to a vari­
able. An assignment has the form 

name=value 

For example, the assignment 

TERM=h29 
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sets the TERM variable to the value "h29". The new value can be 
"exported" to each subsequent invocation of a shell by exporting 
the variable with the ezporl comma.nd (see III ( C)) or by using the 
entl( C) command. 

A user may also add variables to the environment, but must be sure 
that the new names do not conflict with exported shell variables such 
as MAIL, PS1, PS2, and IFS. Placing assignments in the .proflle file is 
a useful way to change the environment automatically before a ses­
sion begins. 

Note that the environment is made available to all programs as a . 
string of arrays. Each string has the form: 

name==value 

where the nllme is the name of an exported variable and the ,"lue is 
the variable's current value. For programs started with a ezee(S) 
call, the environment is available through the external pointer 
entliron.For other programs, individual variables in environment are 
available through getentl(S) calls. 

See Also 

env(C), 10gin(M), sh(C), exec(S), getenv(SC), profile(M) 
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Name 
. fd - Lisa floppy disk drives. 

Description 
The file fd provides block. -buffered access to the built-in Lisa 
floppy disk. drive. The file accesses the disk. via the system's nor­
mal buffering mechanism and may be read and written without 
regard to physical disk. records. Each disk. is 800 blocks long. 

The file rfd provides a "raw" interface for direct transmission 
between the disk. and the user's read or write buffer. When 
accessing the raw file, the user's buffer must begin on a word 
boundary and the count in a read(S). write (S) , or Iseek(S) call 
must be a multiple of 512 bytes (one disk. block.). 

Whenever the devices fd and rfd are closed, the system will 
automatically eject the disk.. There are special files named nfd and 
nrfd, which will not automatically eject the disk when the file is 
closed (the 'n' is for no-eject). 

The following ioctl(S) call requests may be used to format and 
'unclamp floppy disks. These calls require exclusive use of the 
device and prevent subsequent opens until the device is closed. 

FDIOCFDSK 
Fonnats one or more tracks of a floppy disk. The third 
call parameter must give the starting track. number (0-45) 
in bits 5-0 and the side number (0 or 1) in bit 6. 

FDIOCFfRK 
Fonnats one track.. The third call parameter must give the 
track number (0-45) in bits 5-0 and the side number (0 
or 1) in bit 6. 

FDIOCUNLD 

FDes 

Unlocks and ejects the floppy disk. in the disk. drive given 
by the file descriptor. Further operations on the drive are 
forbidden until another disk. is loaded. 

Idev/fd Idev/rfd Idev/nfd Idev/nrfd 

Diagnostks 
The following messages may be printed on the console: 

fd write protected 
An attempt was made to open for writing a write­
protected floppy disk.. 
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fd not loaded 

fd in use 

See Also 
eject(C) 

AnaUenlpt was made to open a drive which had no disk 
in place. 

The disk. eject button was pushed on an open drive. 
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Name 

fixperm - Correct or initialize file permissions and ownership. 

Synopsis 

fixperm (-c I-s I-n I-v I-r 1-11-8 l-d(BSTOA)) spectile 

Description 

For each line in the specification file specf'ile, f'ixperm makes the 
listed pathname conform to a specification. f'ixpenn is typically used 
to configure a XENIX system upon installation. Only the superuser 
can run f'ixpenn with any flag but -n, -f or -I (see options). 

The specification rile has the rollowing format: Each non-blank line 
consists of either a comment or an item specification. A comment is 
any text from a pound sign "I" up to the end of the line. There is 
one item specification per line. An item specification consists of a 
package specifier a permission specification, owner and group specifi­
cations, the number of links on the file, and the rile name. 

The package specifier conisists of one of the following letters: 

B Base Package 

S Sortware Development 

T Text Processing Package 

o Optional user-defined package. 

After the packa.ge specifier is a. permission specification. The permis­
sion specification consists of a file type, followed by a numeric per­
mission specification. The item specification is one of the following 
characters: 

x Exe cu table 

a Archive 

e Empty file (create if -c option given) 

b Block device 

c Character device 

d Directory 
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r Text file. 

'Options 

The numeric permission conforms to the scheme described in 
chmod( C). The owner and group permissions are in the third 
column separa~d by a slash: e.g.: "bin/bin". The rourth column 
indica~s the number of links. It there are links to the file, the 
next line will contain the linked filename with no other informa­
tion. The fifth column is a pathname. The pathname must be 
relative, i.e., not preceeded by a slash "/". The sixth column is 
only used ror special files, giving the major and minor device 
numbers. 

The rollowing options are available rrom the command line: 

-c Crea~ empty files and missing directories. 

-d<charac~r> 
Process input lines beginning with given package specifier char­
ac~r (see above). For instance, ·dT will only process items 
specified as belonging to the Text Processing Package, ·dA will 
process all lines. 

-r List files only on standard output. 

·1 List files and directories on standard output. 

-n Report all significant errors, other than non-stripped files and 
those previous to version 3. 

-v Report all significant errors, including non-stripped files and 
executable files previous to version 3. 

-s Modiry special device file in addition to the restor the permlist. 

-8 Executable files must be x.out rormat. 

The rollowing two lines make a distribution and invoke tar( C) to 
archive only the files in base.perm on /dev /wha~ver: 

'* /ete/fixperm -r /ete/base.perms > list '* tar crF /dev /wha~ver list 

This example reports base packa.ge errors in your file system: 

#/etc/fixperm -n -dB/ete/base.perms 
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Notes 

FIXPERM(M) 

Usually ftxperm is only run by a shell script a.t installation. 
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Name 
getty - Sets tenninal mode. 

Syntax 
fetc/getty r char 1 

DescriptioD 
Getty automatically adapts a tepninal's serial line to allow proper 
communication between the terminal and the system. It is one of 
three programs (init(M), getty(M), and login(C» used by the sys­
tem to enable a terminal and allow user logins. 

Getty is initially called by init which passes a single character 
argument char. (/nit reads the argument from the ttys file.) Getty 
uses char to set the initial line speed and to determine the type of 
terminal to be accessed. It then writes a "system !login:" message, 
indicating the user may log in on the machine named system. 

If the user types a name and tenninates it with a newline (ASCII 
LF) or carriage return (ASCII CR), getty scans the name for upper­
case alphabetic characters. If only uppercase characters are found, 
getty adapts the system to map all subsequent lowercase characters 
into the corresponding uppercase characters. Furthenno~, if the 
name terminates with a carriage return character, getty sets the 
terminal's serial line mode to CRMOD (see ;oetl(S». 

If, on the other hand, the user presses the BREAK key, getty writes 
the login message again. It also changes the serial line speed if 
char is one of those which cause "cycling" as described below. 
This a110,\),s the system to adapt to terminals whose line speeds 
vary. 

After a name has been typed and scanned, getty passes it to 
login(C) which asks for the user's password and completes the 
login process. 

The char argument may be anyone of the following: 

o Cycles through 300-1200-150-110 baud. Useful as a 
default for dialup lines accessed bya variety of terminals. 

Intended for an on-line Teletype model 33, for example 
an operator's console. 

1 Optimized for a ISO-baud Teletype model 37. 

2 Intended for an on-line 9600-baud terminal that requires 
delays, for example the Textronix4104. 

3 Starts at 1200 baud, cycles to 300 and back. Useful with 
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212 datasets where most terminals run at 1200 speed. 

4 Useful for on-line console DECwriter (LA36). 

5 Same as 3 above, but starts at 300. 

6 Intended for machine-to-machine (such as over a net-
work) logins at 2400 baud. 

9 On-line 9600 baud terminal that doesn't require delays. 

The following types are intended for general-purpose on-line 
tenninals (unlike the specialized settings above), and differ only in 
the baud rate: 

a 50 baud. 

b 75 baud. 

c 110 baud. 

d 134.5 baud, usually with 2 stop bits. 

e 150 baud. 

f 200 baud. 

g 300 baud. 

h 600 baud. 

I 1200 baud. 

J 1800 baud. 

k 2400 baud. 

4800 baud. 

m 9600 baud. 

D External baud rate "A:' usually 19200 baud. 

o External baud rate "8," often either 3600 or 7200 baud. 

Getty is intended to be invoked by init(M). Invoking getty as an 
ordinary command is not recommended. 

See Also 
login(C), ioctl(S), ttys(M), init(M) 

FUa 
letclttys, letc/systemid 
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Name 

group - Format or the group rile. 

Description 

Group contains ror each group the rollowing inrormation: 

- Group name 

- Encrypted password (optional) 

- Numerical group ID 

- OommlVseparated list or all user allowed in the group 

This is an ASCII rile. The fields are separated by colons; each group 
is separated rrom the next by a newline. Ir the password rield is 
null, no password is demanded. 

This rile resides in directory /etc. Because or the encrypted pass­
words, it can and does have general read permission and can be 
used, ror example, to map numerical group IDs to names. 

Files 

/etc/group 

See Also 

newgrp{ 0), passwd( OJ, crypt( S), passwd(M) 
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Name 

init - Process control initialization. 

Syntax 

/ek/init 

Description 

INIT(M) 

The init program is invoked as the last step of the boot procedure 
and as the first step in enabling terminals for user logins. Init is one 
of three programs (init, getty(M), and login(M)) used to initialize a 
system for execution. 

Init creates a process for each terminal on which a user may log in. 
lt begins by opening the console device, /dev/console, for reading 
and writing. It then invokes a shell which asks for a password to 
start the system in maintenance mode. The user m~y type the pass­
word or terminate the shell by typing ASCII end-of-file (CNTRL-D) at 
the console. If the shell terminates, init performs several steps to 
begin normal operation. It invokes a shell and reads the commands 
in the /ek/rc file. This command file performs housekeeping tasks 
such as removing temporary files, mounting file systems, and start­
ing daemons. Then init reads the file /ek/ttys and forks several 
times to create a process for each terminal device in the file. Each 
line in the /ek/ttys lists the state of the line (0 for closed, 1 for 
open), the line mode, and the serial line (see tty8(M)). Each process 
opens the appropriate serial line for reading and writing, assigning 
the file descriptors 0, 1, and 2 to the line and establishing it as the 
standard input, output, and error files. If the serial line is connected 
to a modem, the process delays opening the line until someone has 
dialed up and a carrier has been established on the line. 

Once init has opened a line, it executes the getty program, passing 
the line mode as an argument. The getty program reads the user's 
name and invokes login(M) to complete the login process (see 
getty(M) ror details). Init waits until the user logs out by typing 
ASCII end-of-file (CNTRL-D) or by hanging up. It responds by wak­
ing up and removing the former user's login entry from the file 
utmp, which records current users, and makes a new entry in the file 
wtmp, which is a history of logins and logouts. Then the 
corresponding line is reopened and getty is reinvoked. 

Init has special responses to the hangup, interrupt, and quit signals. 
The hangup signal SIGHUP causes init to change the system from 
normal operation to maintenance mode. The interrupt signal SIGINT 
causes init to read the ttys file again to open any new lines and close 
lines that have been removed. The quit signal SIGQUIT causes init to 
disallow any further logins. In general, these signals have a 
significant effect on the system and should not be used by a naive 
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user. Instead, similar runctions can be sarely performed with the 
endle(C), disable(C), and ehutdown(C) commands. 

Files 

/dev/tty* 

/etc/utmp 

/usr/adm/wtmp 

/etc/ttys 

/etc/rc 

See Also 

disable(C), enable(C), login(M), kill(C) , sh(C}, shutdown(C), 
ttys(M}, getty(M) 
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Name 

Id - loads Intel 8086 relocatable rormat to x.out. 

Synopsis 

Id [options] riles [libraries] 

Description 

Id combines one or more object modules in INTEL 8086 relocatable 
rormat, resolves external rererences, and searches libraries, produc­
ing an executable x.out runCile. This rile is made executable only ir 
no errors occur during the load. The default output file name is 
x.out. The argument routines are concatenated in the order speci­
Cied. The entry point or the output is the beginning of the first rou­
tine. 

Id handles Intel 8086 Sma.ll and Medium Models. Where the regular 
expression ISM] occurs in this manua.l page, it means that there are 
two separate Ciles with one or the capita.! letter S or M appearing at 
that point in their name. The riles are requisite to each model. 
Note; many loader errors are caused by incorrect INTEL model 
libraries or objects. 

H a routine rrom a library rererences another routine in the library, 
and the library has not been processed by ranlib(CP) , the-refer­
enced routine must appear after the referencing routine in the 
library. Thus the order oC programs within libraries may be impor­
tant. IC the first mem ber oC a library is named _.S)'MDEF, then it 
is understood to be a dictiona.ry ror the library such as produced by 
ranlib; the dictionary is searched iteratively to satisfy as many refer­
ences as possible. 

Id automatically searches the libraries /usr/lib/[SM]libc.a and 
/usr/lib/[SM]libcfp.a. These libraries are, respectively, the standard 
C library Cor the 8086 and the 8086/8087 Cloa.ting point libraries. 

Id allows _ the user two methods of specifying libraries rrom the 
command-line. The library may be specified verbatim, as the argu­
ment following a -I flag. In this case one space must occur in the 
command line between the -I and the relative or absolute pathna.me 
name oC a library to search. 

An abbreviated library name is speciried Crom the command line by 
the -I flag appended to an abbreviation. In this case there is no 
space between the -I and the abbreviation. The abbreviated library 
name is expanded to /usr/lib/[SM]lib<abbreviation>.a. For 
example, -ltermlib gets expanded to /usr/lib/Slibtermlib.a ir no -
M Clag has been seen yet, and /usr/lib/Mlibtermlib.a ir preceeded 
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by .M in the argument list. 

The symbols "_etext", "_edata." and "_end" ("etext", "edata" and "end" 
in C) are reserved, and ir rererred to are set respectively to the first 
location abov.ethe progra.m, the first location above initialized data., 
and the rirst location above all data. It is erroneous to define· these 
symbols. 

Except for -I, the following should appear before the rile names. 

-m (name] Create a memory map in name. This map specifies the 
load addresses or the executable. 

-0 (name) Output executable will be called name. Default is x.out. 

-i Split I and D (separate text and data). 

-c Case is significant in the sym bol table or the objects loaded. 

·F [hex no) Fixed stack size. This restricts the stack size to [hex 
no] bytes. Detault is 16K. 

-M Allow Medium Model. 

-8 Strip symbol table from output runfile. 

-d Verbose (debug) mode. Tell user which pass is being executed. 

-1 [library] Search library file. Name is verbatim. 

-1 [na.me] Expand lib to /usr/lib/ISMllib<name>.a. 

-v Set header version bit ror 2.3. Derault is 3.0. 

Files 

/bin/ld 
/lib/[SM]lib*.a 
x.out 

Notes 

the loa.der itseIr 
libraries 

output file 

See also S086 Object Module Format, (OMF), Intel External Pro­
duct Specification, IgSl. 

as(CP), cc(CP). 

The portion or the load map sorted by address is jumbled. 
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Name 
contrast - Usa special devices. 

DescriptioD 
The contrast file provides access to the contrast control of the Lisa 
console display. The function of the file is similar to a manual 
contrast control on a . monitor. Each byte written to the device 
changes the contrast level - the higher the byte value, thesbarpet 
the contrag. If multiple bytes are written in a single call, the 
second and later bytes will be delayed to effect a seemingly con­
tinuous change. 

Files 
/dev/contrast 

NOTES 
Many keys and key combinations have special meanings to the 
system. These keys and key combinations have special names that 
are unique to the system and may or may not correspond to the 
keytop labels on your keyboard. To help you find the special 
keys, the following table shows which keys on the Lisa tenninal 
correspond to system keys. In this table, a hyphen (-) between 
keys means hold down the first key while pressing the second. 

XENIX Name Lisa Keytop Action 

lNTERRUYf Apple-C Stops current action and returns 
to the shelL This key is also 
called the DELETE or RUB key. 

BACKSPACE Backspace Deletes the first character to the 
left of the cursor. 

CNTRL-D Apple-n Signals the end of input from 
the keyboard; also exits current 
shell. 

CNTRL - H Apple-H Deletes the first character to the 
left of the cursor. Also called 
the ERASE key. 

CNTRL-Q Apple-Q Starts printing after it has been 
stopped with CNTRL-S. 

CNTRL-S Apple-S Stops printing at the standard 
output device (does not stop the 
program). 
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CNTRL-U Apple-U 

Apple-\ 

ESCAPE Clear 

May· 10, 1984 

USA(M) 

Deletes all characters on the 
current line. Also called the 
KILL ~ey. 

Quits current command and 
creates a core file (Recom­
mended for .debugging only). 

Exits the currem mode; for 
example, exits . insert mode 
when in the editor vi. 
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Name 

login - Gives access to the sys~m. 

Description 

The login command is used at the beginning or each terminal session 
and allows you to identify yourself to the sys~m. It cannot be 
invoked except when a connection is rirst established, or af~r the 
previous user has logged out by sending an end-of-file ( CNTRL·D ) 
to his initial shell. 

Login asks ror your user name, and ir appropria~, your password. 
Echoing is turned orr (where possible) during the typing of your 
password, so it will not appear on the written record of the session. 

At some installations, an option may be invoked that will require 
you to enter a second "external" password. This will occur only ror 
dial-up connections, and will be prompted by the message "External 
security:". Both passwords are required ror a successrullogin. 

Ii password aging has been invoked by the super-user on your 
be haIr, your password may have expired. In this case, you will be 
shunted into P411Wtl( C) to change it, arter which you may attempt to 
log in again. 

Ir you do not complete the login successfully within a certain period 
or time (e.g., one minute), you are likely to be returned to the 
"login:" prompt or silently disconnected from a dial-up line. 

Arter a successful login, accounting Ciles are upda~d, you are 
inrormed or the existence or any mail, and the star~up protile files 
(i.e., /ek/profile and SHOME/.profile) (ir any) are executed (see 
prolile(M)). Login initializes the user and group IDs and the work­
ing directory, then executes a command interpreter (usually ,A(O)) 
according to specifications round in the /ek/passwd tile. Argument 
o or the command interpreter is a dash (- ) rollowed by the last 
component or the in~rpreter's pathname. The t"tliro"mt"~ (see 
environ( M)) is initialized to: 

HOME= your-login-directory 

PA TIl =:/bin:/usr /bin 

Initially, um4sk is set to octal 022 by logi". 

Files 

/etc/utmp Accounting 
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/usr/adm/wtmp Accounting 

/usr/spool/mail/,ou,..nlJme Mailbox·for user· ,our·name 

/ete/motd 

/ete/passwd 

/e te/pro file 

$HOME/.profile 

See Also 

Message of the da.y 

Password file 

System profile 

Personal profile 

mail(C), newgrp(C), sh(C), passwd(C), su(C), umask(C), 
passwd(M), profile(M), environ(M), getty(M) 

Diagilostics 

Login incorrect 
The user name or the password is incorrect. 

No ,hell, tllnnot open pII"Vlortl/ile, no tlireeto"1l: 
Your account has not been properly set up. 

Your plJIIVlortlAII' ezpiretl. Choo,e II neVI one. 
Password aging is implemented and yours has expired. 

Notes 

Under 3.0, only the super-user may execute login· from a shell. 
Hence non-super-users must log out in order to log in as another 
user. 

Fur.thermore, there has .been a change in login', functionality. Pre­
system III login, if invoked from the command line while someone is 
logged on already, logs the current user out and logs in the new 
user. The new 3~0 login nests, i.e., the current user is not logged 
out. Thus it is somewhat like SU, except that the new user's .login 
or .profile is run. Permissions and environment are those of the 
new user. When the new user logs out, the previous user is still 
running. This practice is not recommended, as nested logins can 
impair system performance. 
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Name 
lp - Lineprinter device. 

DescriptioD 

File 

The Ip file is used for character 110 between the system and the 
standard Lisa dot mattix printer. This file directs output through a 
parallel communications port to the printer. The printer must be 
attached to the lower parallel port of a two-port parallel port CMd 
installed in expansion slot 1 of the Lisa. 

The file is accessed by the lineprinter daemon, Ipd, which is in 
tum called by Ipr(C). The linepinter daemon does In perfonn 
any special translations. For convenience, the daemon sets the 
primer's tab width to 8 colulIlD$ whenever it opens the file and 
sel¥ls a page eject to the primer whenever it closes the file. 

Idevllp 

See Also 
lpr(C) 
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Name 
Machine - Description of host machine, 

Description 
This' page .·lists·the'intemal characteristics of the Apple Lisa com­
puterand its associated hardware .. The information is intended for 
software dtveloperswho wish to. transfer' relocatable objeCt or 
executable files from other XENlX machines to the Lisa and then 
prepare the files for execution on the Lisa. 

Central Processing Unit 

Di~ Block Size(BSJZE) 

Disk Capaciiy: 
Profile Hard Disk (formatted) 
Sony Micro Disk (formatted) 

Memory Management Scheme 

Memory Page Size 

Shared (Pure) Text 

Variable Stack Size 

Data Relocation Base Addresses: 
Impure Text 
Pure Text 

Text Relocation Base Adresses: 

Motorola M68000 

512 bytes. 

9728 blocks (4864K bytes) 
800 blocks (851K bytes) 

Paging with MMU 

512 bytes 

Supported 

Supported 

Size of the text 
OxOL 

Impure Text OxOL 
Pure Text Ox800000L 

Binary executable files without the required relocation base 
addresses (as described above) will not run on the Lisa. However, 
binary executable files with the "short" fonn of relocation still 
attached can be adapted for execution on the Lisa' with the Id(M) 
command. See the examples at the end of the ld(M) reference 
page. 

See Also 
Id(M) 
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Name 

makekey - Generares an encryption key. 

Syntax 

/usr/lib/makekey 

Description 

Makekey improves the userulness of encryption schemes by increas­
ing the amount of time required to search the key space. It reads 10 
byres rrom its standard input, and writes 13 bytes on its standard 
output. ·The output depends on the input in a way that is intended 
to be difficult to compllte (i.e., to require a substantial fraction or a 
second). 

The first 8 input bytes (the input key) can be arbitrary ASCII charac­
ters. The last 2 input bytes (the ,alt) are best chosen from the set 
of digits, dot (.), slash (/), and uppercase and lowercase letters. The 
Balt characters are repeated as the first 2 characters of the output. 
The remaining 11 output characters are chosen from the same set as 
the BaIt and constiture the output key. 

The transformation performed is essentially the ro llo wing: the Itdt is 
used to select one of 4,OQ6 cryptographic machines all based on the 
National Bureau of Standa.rds DES algorithm, but broken in 4,OQ6 
different ways. Using the input key as the key, a constant string is 
fed into the machine and recirculated. The 64 bits that come out are 
distributed into the 66 output key bits in the result. 

Makekey is inrended for use with programs that perform encryption 
(e.g., ed(C) and crypt(C)). Usually its input and output will be 
pipes. 

See Also 

crypt( CJ, ed( e}, passwd(M) 
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Name 

mem, kmem - Memory image file. 

Description 

The mem file provides access to. the computer's physical memory. 
All byte addresses in the file are interpreted as memory addresses. 
Thus, memory locations can be examined in the same way as indivi­
dual bytes in a file. Note that accessing a nonexistent location 
causes an error. 

The kmem file is the same as mem except that it corresponds to 
kernel virtual memory rather than physical memory. 

In rare cases, the mem and kmem files may be used to write to 
memory and memory-mapped devices. Such patching is not 
intended ror the naive user and may lead to a system crash ir not 
conducted properly. Patching device registers is likely to lead to 
unexpected results ir the device has read-only or write-only bits. 

Files 

/dev/mem 

/dev/kmem 
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Name 

messages - De~cription oC system console messages. 

Description 

This section describes t.he various non device system messages which 
may appear on the system console. Device-related messages start 
with the name oC the device driver; these messages are documented 
by device in other pages in this section. 

Most of these system messages begin with "pa.nic:" and are fatal 
(the system reCuses to execute Curther). Fatal messages represent 
hardware problems or kernel software inconsistencies. Such internal 
inconsistencies are usually traceable to hardware problems them­
selves, oCten forms oC memory failure. 

A Cew messa.ges represent kernel operation problems, typically the 
overflow of a critical ta.ble. These potential problems are guarded 
against by the kernel. It takes extreme situations to bring them 
about, so they should never occur in normal system use. 

The messages are categorized as Collows: 

Fatal 
Recovery is impossible. 

Syttem incontistency 
A contradictory situation exists in the kernel. 

Abnormal 
A probably legitimate but extreme situation exisbi. 

Hardware 
Indicates a hardware problem. 

Many of the following messages are accompanied by a device 
specification, def}. This will print as r"'"/mm where ftft is the major 
number and mm is the minor number of the offending device. If 
you do not recognize the device by its numbers type: 

Is -I /dev Igrep nn Igrep mm 

This will allow you to associa.te numbers with a physical device. 

The messages a.re presented below in alphabetical order: 

bad block on dev del1 
A nonexistent disk block was found on, or is being inserted in, 
the structure's Cree list. System iftcon~isteftc,. 
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bad count on dev def) 

Bad free coun t on dev def! 
A structural inconsistency in the superblock of a file system. 
The system attempts a repair, but this message will probably be 
followed by more complaints about this file system. System 
ineonlistenc". 

err on dev nllm def! 
This is the way that most device driver diagnostic messages 
start. The message will indicate the specific driver and com­
plaint. The nczm is a word identifying the device. 

Inode table overflow 
Each open -file requires an inode entry to be kept in memory. 
When this ta.ble overflows the specific request (usually open(2) 
or ereczt( 2)) is refused. Although not fatal to the system, this 
event may damage the operation or various spoolers, daemons, 
the mailer, and other important utilities. Anomalous results 
and missing data files are a common result. Abnormal. 

interrupt from unknown device, vec==xxxx 
The CPU received an interrupt via a supposedly unused vector. 
This message is rollowed by "Panic: unknown interrupt." Typi­
cally this event comes about when a hardware failure miscom­
putes the vector or a valid interrupt. H czrdwczre. 

no file 
There are too many open files, the system has run out of 
entries in its "open file" table. The warnings given for the 
message "inode table overflow" apply here. Abnonnal. 

no spa.ce ondev def) 
This message means that the specified file system has run out 
or free blocks. Although not normally as serious, the warnings 
discussed for "inode table overflow" apply: orten programs are 
written casually and ignore the error code returned when they 
tried to write to the disk; this results in missing data and 
"holes" in data files. The system administrator should keep 
close watch on the amount of free disk space and take steps to 
avoid thissituation~ 

•• Normal System Shutdown •• 
This message appears when the system has been shutdown 
properly. It indicates that the machine may now be rebooted 
or powered down. 

Out of inodes on dev de". 
The indicated file system has run out of free inodes. The 
number or inodesavailable on a file system is determined 
when mk/s( C) is run. The default num ber is quite generous, 
this message should be very rare. The only recourse is to 
remove some worthless files rrom that file system, or dump the 
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entire system to a backup device, rerun mklB( C) with more 
inodes specified, a.nd restore the files rrom backup. 

out or text 
When programs linked with the ld - i or - n switch are run, a 
table entry is made so that only one copy or the pure text will 
be in memory even ir there are multiple copies of the program 
running. This message appea.rs when this table is rull. The sys­
tem reruses to run the program which caused the overflow. 
Note tha.t there is only one entry in this table tor each different 
pure text program. Multiple copies or one program will not 
require multiple table entries. Each "sticky" program (see 
eAmod( C)) requires a permanent entry in this table; nonsticky 
pure text programs require an entry only when there is at least 
one copy being executed. 

panic: /0 trap 
A divide-by-zero occurred when executing kernel or device 
driver code. System ineonBi8teney, latal. 

panic: blkdev 
An internal disk I/O request, already verified as valid, is 
discovered to be refering to a nonexistant disk. SYBtem ineon­
mteney,latal. 

panic: devtab 
An internal disk I/O request, already verified as valid, is 
discovered to be rerering to a nonexistant disk. SYBtem ineon­
BiBte ney, I atal. 

panic: core tree list 
The internal memory allocation list has become corrupted. SYB­
tem inconBiBtency, latal. 

panic: free mm < 1 pages 
The internal memory management tables have become cor­
rupted. SYBtem inconlilteney, latal. 

panic: freeing free mm 
The internal memory management tables have become cor­
rupted. System ineonlilteney, latal. 

panic: iaddress > 2A24 
This indicates an attempted reference to an illegal block 
number, one so large that it could only occur on a file system 
larger than 8 billion bytes. System inconBisteney, latal. 

panic: iinit 
The super-block or the root file system could not be read. This 
message occurs only at boot time. Hardware,latal. 

panic: impossible data page 
The internal description of a task's memory· has become 
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corrupted. SYBtem inconBistency, fatal. 

panic: impossible stack pa.ge 
The internal description of a task's memory has be come cor­
rupted. SYBtem inconBiBten~y, fatal. 

panic: impossible text page 
The internal description ol a. task's memory has become cor­
rupted. S1lBtem incon';'tenclli fatal. 

panic: Ill. TrY driver 
An attempt W!l.S made to call an illegal tty driver. Sy_em 'ncon­
,iltency, fatal. 

panic: Impossible trap type 
The system hardware generated a trap ol an unknown type. 
H cmlwa re, fatal. 

panic: 10 err in swap 
A latal I/0 error occurred while reading or writing the swap 
area.. Hardware, fatal. 

panic: Kernel data too large 
An attempt to boot a XENIX kernel whose "data+ bss" seg­
ments are too large. 

panic: mm block 
The internal memory management tables have become cor­
rupted. S1lBtem inconBistency, fatal. 

panic: mm urreemm 
The internal memory management tables have become cor­
rupted. System inconsistency, fatal. 

panic: mm ugetmm 
The internal memory management ta.bles have become cor­
rupted. S1Istem inconBiBten~y, fatal. 

panic: mm umvmap 
The internal memory management tables have become cor­
rupted. System inconsidenc1l, fatal. 

panic: mmusub:ehk 
The internal memory management tables have become cor­
rupted. System in~()nBi8tency, fatal. 

panic: memory parity 
The internal memory management tables han become cor­
rupted. S1Istem inconsi$tency, fatal. 

panic: multi seg data 
The internal memory management tables have become cor­
rupted. System inconsistency, fatal. 
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panic: nors 
A file system descriptor has disappeared trom its table. Sy,tem 
iftcoftftltency, f4tal. 

panic: no im t 
A mounted file system has disappeared from the mount table. 
Sy,tem incon,iltency, f4t41. 

panic: no procs 
Each user is limited in the amount or simultaneous processes 
he can have; an at~mpt to create a new process when none is 
available or when the user's limit is exceeded is refused. That 
is an occasional event and produces no console messages; this 
panic occurs when the kernel has certified that a tree process 
table entry is available and yet can't find one when it goes to 
get it. S1Iltem inconliBteftcy, f4taJ. 

panic: out of swap 
There is insufficient space on the swap disk to hold a task. The 
system retuses to crea~ tasks when it feels there is insufficient 
disk space, but it is possible to create situations to fool this 
mechanism. Abnorm41, f4tal. 

panic: overflow trap 
The CPU generated an overflow trap while executing kernel or 
device driver code. Sy,tem incon,iltency, fatal. 

panic: request tor < 1 mem 
The internal memory management tables have become cor­
rupted. SYltem incon,i,tency, fatal. 

panic: Text on Non-Sep 
The internal description or a task's memory has become cor­
rupted. SYltem inconlu,tenc1l, fatal. 

panic: Timeout table overflow 
The timeout table is lull. Timeout requests are generated by 
device drivers, there should usua.lly be room tor one entry per 
system serial line plus ten more tor other usages. Abnormal, 
fatal. 

panic: too mut"h text 
The internal description of a. task's memory has become cor­
rup~d. Sy,tem incon,u,tency, fatal. 

panic: trap in sys 
The CPU has genera~d an illegal instruction trap while execut­
ing kernel or device driver code. This message is preceded with 
an information dump describing the trap. SlIltem incon,i,tenc1l, 
fatal. 

panic: unknown interrupt 
The CPU received an interrupt via. a supposedly unused vector. 
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Typically this event comes about when a hardware 'ailure 
miscompures the vector of a valid interrupt. H 4,lware, fatal. 

Stray int: level n 
The CPU received an interrupt via. a supposedly unused vector. 
This message is followed by "panic: unknown interrupt." This 
event comes about when a hardware failure miscomputes the 
vector of a valid interrupt. Hardware, fatal. 

supervisor trap twe 
This message precedes a "panic:" message. The twe is the 
trap number given by the particular processor. S"tem inton·. 
,iluncg, fatal. 
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Name 

micnet - The Micnet derault commands file. 

Desen ption 

The mienet file lists the system commands that may be executed 
through the remote command. The file is required ror each system in 
a Micnet network. Whenever a remote command is received through 
the network, the Micnet programs search the micnet file ror the sys­
tem command specified with the remote command. If round, the 
command is executed. Otherwise, the command is ignored and an 
error message is returned 00 the system which issued the remote 
command. 

The file may contain one or more lines. If all commands may be 
executed, then only the line 

executeall 

is required in the file. Otherwise, the commands must be listed indi­
v"idually. A line that defines an individual command has the form: 

command=commandpath 

Command is the command name to be specified in a remote com­
mand. Commandpath is the rull pathna.me of the command on the 
specified system. The equal sign (=) separates the command and 
commandpath. For example, the line 

cat=/bin/cat 

defines the command name cat (used in the remote command) 00 
refer 00 the system command cat in the Ian direcoory. 

When ezecuteall is set, commands are sought in a series of derault 
directories. Initially, the direcoories are Ian and /usrjan. The 
derault direcoories can be explicitly defined in the file by including a 
line or the form: 

execpath =PA TH =dire cto ry[: directory) ... 

The first part of the line, ezecpath=PATH=, is required. Each direc­
tory must be a valid pathname. The colon is required 00 separate 
direcoories. For example, the line 

execpath=PA TH=/bin:/usr/bin:/usr/bobf/bin 

sets the default direcoories to /bin, /usr/bin, and /un/bobt/t:An. 
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Files 

/etc/derault/micnet 

See Also 

aliases(M), netutil( C), systemid(M), top(M) 

Notes 

The rep command cannot be executedrrom a remote system unless 
the micnetfile contains either ezecuteall , or the line 

rcp=/usr Ibin/rcp 
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Name 
mouse - Lisa mouse pointing device. 

Description 
The file mouse provides access to the Lisa mouse~ a pointing dev­
ice that controls the motion of a cursor on the Lisa console display 
and allows input from a button on the mouse body. The file 
allows user programs to get information about the mouse~ such as 
current cursor position and state of the button, and to control its 
characteristics, such as the shape of the cursor and response to 
events. 

When the file is opened, the mouse is immediately associated with 
the active Lisa console device (see eonsole(M». A cursor in the 
shape of an arrow appears on the screen and begins to track. the 
subsequent motions of the mouse. 1nformation about the mouse 
position and button status is generated and can be read using 
ioetl(CP) and read(CP) calls. This infonnation is updated when­
ever one or events occur such as pressing or releasing the button. 
Mouse positions are given in terms of horizontal and vertical pix­
.els. Horizontal positions range from 0 to 720. Vertical positions 
from 0 to 364. The position (0,0) is the upper left comer of the 
screen. 

The chief interface between a user's program and the file is the 
ioell call. This call can be used to pass information to and from 
the opened file. The content of the information and the subsequent 
action of the mouse depend on the request given with the call. To 
use these requests in a C program, the following include statements 
must be incorporated into the program: 

#include 
#include 

< ioctl.h> 
<mouse.h> 

Furthermore, many requests require a pointer to one of the fol­
lowing structures as the third parameter in the corresponding ioetl 
call. 

struct mOULcurs 

May 10, 1984 

char mc..hctr, mc_vctr;l* center of cursor *1 
unsigned short mc..andrMCSlZEl; 

1* nand'ed with screen *1 
unsigned short mc..xo~ MCSIZE h 

1* xor'ed with screen *1 
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struct mou8..pos I 
short mp..x. mp_y; 1* x and y position *1 ,; 

struct mous.bstat { 
short mb..stat; /* state of button(s) */ 
short mb-tount; 

/* COllIn of presses or releases */ 
short mb..x~ mb_y; 

/* cursor position at last press oc"release */ 
I; 

The following is a list of all requests: 

MIOC Reset the mouse. 

MIOCSCUR 

MIOCHCUR 

MIOCGPOS 

MIOCSPOS 

May 10. 1984 

Initializes the mouse parameters, placing the 
cursor at the center of the screen, limiting cursor 
movement to the limits of the screen. setting the 
mickey/puel ratio to 8 horizontally and 16 verti­
cally. and setting the cursor counter to -1. 

Show cursor. 
Increments a counter associated with the graphic 
cursor. If the counter is O. the cursor is 
displayed on the screen. The initial value of the 
counter is -1. 

Hide cursor. 
Decrements the counter associated with the 
graphic cursor. If the counter is less than 0, the 
cursor is removed from the screen. This call 
should precede any change to the display. For 
each call to hide the cursor, there should be a 
subsequent call to show the cursor. 

Oet cursor position. 
Returns the current cursor position in the third 
parameter of the ioctl call. The parameter must be 
a pointer to a structure of type struct mous-pos as 
defined above. 

Set cursor position. 
Moves the mouse cursor to the screen location 
given in the structure pointed to by the third 
parameter. The structure must have the type 
struct mous-pos as defined above. The specified 
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MIOCBIDN 

MIOCBIUP 

MIOCB2D 

MIOCB2UP 

MIOCGRFC 
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screen location must be within the limits given by 
the MIOCSVMM and MIOCSHMM requests. 

Oet primary button press information. 
Returns the current button information in the 
structure pointed to by the third parameter. The 
information defined the current button status 
(pressed or released), a count of the number of 
times the button was pressed since the last call, 
and the cursor position at the time of the last 
button press. The structure must have the type 
struct mous..bstat as described above. 

Oet primary button release information. 
Returns the current button information in the 
structure pointed to by the third parameter. The 
information describes the current button status 
(pressed or released), a count of the number of 
times the button was released since the 1a& call, 
and the cursor position at the time of the last 
button released. The structure must have the type 
struct mous..bstat as described above. 

Oet secondary button press information. 
Unused. Maintains compatibility with two­
button mouse. 

Oet secondary button release information. 
Unused. Maintains compatibility with two­
button mouse. 

Set graphics cursor. 
Defines the shape and center of the graphical 
cursor as given by the structure pointed to by the 
third parameter. The structure must have the 
type struct mous...curs as defined above. The 
cursor is actually a square array which moves 
over the top of the screen display and affects the 
color of the screen pixels under it. The arrays 
mC.Andandmc..xor define the shape of the cursor 
by defining the color of the screen pixels. The 
colors are created by fir& logically ANDing 
mc..and with the screen under the cursor, then 
logically XORing mc..xor with the result. The 
following tables shows the pixel color. 
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MIOCTXTC 

MIOCFlLT 
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If mC..Jlnd bit If mc..xor bit Then the resul~ 
is: is: is: 

0 0 White pixel 
0 1 Black pixel 
1 0 Unchanged screen 
1 1 Inverted screen 

The values of mc.Jzctrandmc-Yctr define the hor­
izontal and vertical location of the cursor's center 
(or "hot spot"). This is always relative to the 
upper left comer of the cursor array. The cursor . 
is defined to be at horizontal position 0 when the 
cursor's center is at that position; similarly, the 
cursor is at vertical position 0 when the center is 
there. The default cursor is a large arrow point­
ing upward and to the left. The default center is 
the tip of the arrow. 

Set text cursor. 
Unused. Permits later expansion of the mouse 
device. 

Set read filter. 
Causes the mouse device to update status infor­
mation whenever the event(s) given by the third 
parameter occur. The third parameter, a word, 
represents a bit mask. When a bit is 1, the 
corresponding event causes updates. The events 
and mask. values are defined as follows: 

MOUSFMOVE 01 Produce input 
record on cursor 
movement. 

MOUSFBIDN 02 Produce record 
when button 
pressed. 

MOUSFBIUP 04 Produce record 
when button 
released. 

MOUSFKBRD 040 Produce record 
when k.eyboard 
character pressed. 

The read filter is initially set to zero. 
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MIOCSRAT 

MIOCSHMM 

MIOCSVMM 

MOUSE(M) 

Set mickey/pixel ratio. 
Sets the ratios of mouse movement to cursor 
movement to the values given in the structure 
pointed to by the third parameter. The structure 
must have type struct mous_pos as defined above. 
The ratios are defined as the number of mouse 
increments (or "mickeys") required to produce a 
cursor movement of 8 pixels (mickeys are 
roughly 11100 of an inch). The initial values of 
the ratios are 8 horizontally and 16 vertically. 

Set horizontal minimum/maximum. 
Sets the minimum and maximum horizontal cur­
sor positions to the values given in the structure 
pointed to by the third parameter. The structure 
must have type struct mous..pos as defined above. 
The values must not exceed the limit of the 
screen. 

Set vertical minimum/maximum. 
Sets the minimum and maximum vertical cursor 
positions to the values given in the structure 
pointed to by the third parameter. The structure 
mllst have type struct mous..pos as defined above. 
lbe values must not exceed the limit of the' 
screen. 

After a MIOCFlLT request, a user program may use a read call to 
read status infonnation directly from the mouse file. The infonna­
tion has the form: 

struct mous...rec fI* record returned by 
read */ 

char mr...flag; 1* reason(s) for record *1 
char mr..bstat; 1* state of buttons * / 
char mr_char; 1* keyboard character 

if MOUSFKBRD *1 
char mr-.key; /* unencoded key 

if MOUSFKBRD *1 
short mr-x, mr_y; 1* cursor position at 

last event */ 
long mr...time; 1* time at last event * / 

j; 
The number of bytes to be read must be equal to sizeoJ (struct 
mousJec). The bit values in mr .flag specifytbe event that 
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generated the information and correspond exactly to the bits defined 
with MI<>crlLT. Multiple bits are set if more than one event 
occurred. When the MOUSFKBRD event is enabled. the character 
in mr..char is also put onto the teletype input queue. 

FUes 
/dev/mouse 

See Also 
mouse(S) 

Diagnostics 
If an error occurs, -1 will be returned and one of the following' 
values will be set into the external variable errno. 

s-1ENXIOsO 
If the process does not have an associated display when an open is 
attempted. 

s-1EINVALsO 
If a parameter passed via ioell is out of range. 

s-1EFAULTsO 
If a memory fault occurs when trying to access the values in a 
structure passed to ioetl, 

s-1EI080 
If an invalid byte count is passed to read. 

May 10, 1984 Page 6 



NULL (M) 

Name 

null - The null file. 

Description 

Data written on a null special file is discarded. 

Reads (rom a null special file always return 0 bytes. 

Files 

Jdev Jnul! 
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Name 

passwd - The password file. 

Description 

PaBBwd contains the following information for each user: 

- Login name 

- Encrypred password 

- Numerical user ID 

- Numerical group ID 

- Comment 

- Initial working directory 

- Program to use as shell 

This is an ASCII file. Each field within each user's entry is separated 
from the next by a colon (:). The comment can contain any desired 
information. Each user is separated from the next by a newline. If 
the password field is null, no password is demanded; if the shell field 
is null, Ih( 0) is used. 

This file resides in the directory Jete. Because the passwords are 
encrypted, the file has general read permission and can be used, for 
example, to ma.p numerical user IDs to names. 

The encrypted password consists of 13 characters chosen from a 64-
character alphabet (., I, 0- g, A- Z, a- z), except when the pass­
word is null, in which case the encrypted password is also null. Pass­
word aging is in effect for a particular user if his encrypted password 
in the password file is followed by a comma a.nd a non null string of 
characters from the above alphabet. (Such a string must be intro­
duced by the super-user.) The first character of the age denotes the 
maximum number of weeks for which a password is valid. A user 
who attempts to log in after his password has expired will be forced 
to supply a new one. The next character denotes the minimum 
period in weeks which must expire before the password may be 
changed. The remaining characters define the week (counted Crom 
the beginning of 1970) when the password was last changed. (A null 
string is equivalent to zero.) The first and second characters must 
have numerical values in the range 0- 63, where the dot (.) is equal 
to 0 and lowercase z is equal to 63. If the numerical value of both 
characters is 0, the user will be forced to change his password the 
next time he logs in. If the second character is greater than the first, 
only the super-user will be able to change the password. 
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Files 

/etc/passwd 

See Also 

login(M), passwd(C), a641(S), erypt(S), getpwent(S), group(M), 
pwadmin( C). 
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Name 
pf - Profile disk drives 

DescriptioD 
The files pf* provide block-buffered access to Profile hard disks 
connected to Lisa parallel ports. The file pro refers to the disk 
connected to the built-in parallel port. The other files refer to 
disks connected to expansion parallel port cards. The files access 
the disks via the system's nonna! buffering mechanism and may be 
read and written without regard to physical disk records. The fol­
lowing table shows the size, in blocks, of each disk. 

device file Lisa 2/10 Lisa 215 
pro 19456 9728 
pf2 9728 9728 
pf4 9728 9728 
pfS 9728 9728 

The files rpf* provide a "raw" interface for direct transmission 
between the disk and the user's read or write buffec. When 
accessing a raw file, the user's buffer must begin on a word 
boundary and the counts in read(S), write(S), and /seek(S) calls 
must be a multiple of 512 bytes (one disk block). 

Files 
/dev/pf* /dev/rpf* 

Diagnostics 
The following messages may be printed on the console: 

pI n not on line 
An attempt was made to open a file for which no 
disk was plugged in. 

handshake error I pith pi n 

May 13, 1984 

The device at the othec end of the parallel port did 
not observe the handshake protocol for a Profile hard 
disk. 
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Name 

profile - Sets up an environment at login time. 

Description 

The optional file .profile permits automatic execution of comma.nds 
whenever a user logs in. The file is generally used to personalize a 
user's work environment by setting exported environment varia.bles 
and term inal mode (see environ( C)). 

When a. user logs in, the user's login shell looks for .profile in the 
login directory. Ir found, the shell executes the commands in the 
file before beginning the session. The commands in the file must 
have the same format as if typed at the keyboard. Any line begin­
ning with the number sign (#) is considered a comment and is 
ignored. The following is an example or a typical file: 

# Tell me when new mail comes in 
MAIL=/usr/mail/myname 
# Add my /bin directory to the shell search sequence 
PA TIi =$PA TH :$H OME/bin 
f Make some environment va.riables globa.l 
export MAIL PATH TERM 
# Set file creation mask 
umask 22 

Note that the file /ek/profile is a system-wide profile that, if it 
exists, is executed ror every user berore the user's .profile is exe­
cuted. 

Files 

$HOME/.profile 
/etc/profile 

See Also 

env(C), login(M), mail(C), sh(C), stty(C), su(C), environ(M) 
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Name 

systemid - The Micnet system identifica.tion file. 

Description 

The systemid file contains the machine and site names ror a system 
ina Micnet network. A machine name identifies a system and distin­
guishes it rrom other systems in the same network. A nte name 
identifies the network to which a system belongs and distinguishes 
the network rrom other networks in the same chain. 

The systemid file may contain a lite n.ame and up to rour different 
machine names. The file has the rorm: 

[site-name] 
machine-name 1 
[machine-name2] 
[machine-name3] 
[ machine-name4] 

The file must contain at least one machine name. The other machine 
names are optional, serving as alternate names ror the same 
machine. The file must contain a site name ir more than one 
machine name is given or ir the network is connected to another 
through a uucp link. The site name, when given, must be on the 
first line. 

Each name can have up to eight letters and numbers but must 
always begin with a letter. There is never more than one name to a. 
line. A line beginning with a. pound sign (#) is considered a com­
ment line and is ignored. 

The Micnet network requires one systemid file on each system in a 
network with each file containing a unique set or machine names. If 
the network is connected to another network through a. uucp link, 
then each file in the network must contain the same site name. 

The systemid file is used primarily during resolution or aliases. 
When aliases contain site and/or machine names the name is com­
pared with the names in the file and removed ir there is a match. If 
there is no match, the alias (and associated message, file, or com­
mand) is passed on to the specified site or ma.chine ror rurther pro­
cessing. 
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Files 

/e tc/systA! mid 

See Also 

aliases(M), netutil( C), top(M) 
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Name 

term cap - Terminal capability data base. 

Description 

The file /etc/termcap is a data base describing terminals. This data 
base is used by programs such as lI;(C) and curlel(S). Terminals are 
described in termcap by giving a set oC capabilities and by describing 
how operations are perCormed. Padding requiremE'!nts and initializa­
tion sequences are included in termcap. 

Entries in termcap consist oC a number or I:' separated fields. The 
first entry Cor each terminal gives the names which are known ror 
the terminal, separated by vertical bar (I ) characters. The first name 
is always 2 characters long Cor compatibility with older systems. The 
second name given is the most common abbreviation ror the termi­
nal, and the last name given should be a long name Cully identiCying 
the terminal. The second name should contain no blanks; the last 
name may well contain blanks Cor readability. 

Capabili ties 

The following is a list of the capabilities that can be defined Cor a 
given terminal. In this list, (P) indicates padding may be specified, 
(P*) indicates that padding may be based on the number or lines 
affected, and uppercase names indicate XENIX extensions (except Cor 
Ce). 

Name Type Pad! Description 
ae str (P) End alternate character set 
al str (P*) Add new blank line 
am bool Terminal has automatic ma.rgins 
as str (P) Start alternate character set 
bc str Backspace if not "'H 
BE str Bell character 
bs bool Terminal can backspace with "'H 
BS str Sent by BACKSPACE key (iC not bc) 
bt str (P) Back tab 
bw bool Backspace wraps Crom column 0 

to last column 
ce str Command character in prototype 

iC terminal settable 
cd str (P*) Clear to end oC display 
ce str (P) Clear to end oC line 
CF str Cursor off 
ch str (P) Like cm but horizontal motion only, 

line stays same 
CL str Sent by CHAR LEFT key 
cl str (P*) Clear screen 
em str (P) Cursor motion 
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CN str Sent by CANCEL key 
co num Num ber of columns in a line 
CO str Cursor on 
CR str Sent by CHAR RIGHT key 
cr str (p.) Carriage return, (derault AM) 
cs str (P) Change scrolling region (vt100), like cm 
cv str (P) Like ch but vertical only. 
CW str Sent by CHANGE WIND OW key 
da bool Display may be retained above 
db bool Display may be retained below 
dB num Num ber or millisec of bs delay needed 
dC num Number of millisec or cr delay needed 
dc str (p.) Delete character 
dF num Number of millisec of ff delay needed 
DK str Sent by down arrow key (if not kd) 
DL str Sent by DELETE key 
DL str Sent by destructive character delete key 
dl str (p.) Delete line 
dm str Delete mode (enter) 
dN num Number of millisec of nl delay needed 
do str Down one line 
dT num Number of millisec of tab delay needed 
ed str End delete mode 
EE str Edit mode end 
EG num Number of chars taken by ES and EE 
ei str End insert mode; give ':ei=:' 

ific 
EN str Sent by END key 
eo str Can erase overstrikes with a blank 
ES str Edit mode start 
ff str (p.) Hardcopy terminal page eject (default AL) 
Gl str Upper-right (1st quadrant) corner character 
G2 str Upper-Iert (2nd quadrant) corner character 
G3 str Lower-left (3rd quadrant) corner character 
G4 str Lower-right (4th quadrant) corner character 
GD str Down-tick character 
GE str Graphics mode end 
GG num . Number of chars taken by GS and GE 
GH str Horizontal bar character 
GS str Graphics mode start 
GU str Up-tick character 
GV str Vertical bar character 
hc bool Hardcopy terminal 
hd str Half-line down (forward 1/2 linefeed) 
HM str Se-nt by HOME key (if not kh) 
ho str Home cursor (ir no em) 
HP str Sent by HELP key 
hu str Half-line up (reverse 1/2 linereed) 
hz str Hazeltine; can't print ~'s 
ic str (P) Insert character 
ir str Name or file containing is 
im bool Insert mode (enter); give ':im=:q' ir ic:: 
in bool Insert mode distinguishes nulls on display 
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ip str (P*) Insert pad after character inserted 
is str Terminal initialization string 
kO-kQ str Sent by 'other' runction keys O-Q 
kb str Sent by backspace key 
kd str Sent by terminal down arrow key 
ke str Out or 'keypad transmit' mode 
KF str Key-click off 
kh str Sent by home key 
kl str Sent by terminallert arrow key 
kn num Number or 'other' keys 
KO str Key-click on 
ko str Termcap entries ror other non-runction keys 
kr str Sent by terminal right arrow key 
ks str Put terminal in 'keypad transmit' mode 
ku str Sent by terminal up arrow key 
10-19 str Labels on 'other' function keys 
LD str Sent by line delete key 
LF str Sent by line reed key 
Ii num Number of lines on screen or page 
LK str Sent by left arrow key (ir not kl) 
II str Last line, first column (if no em) 
rna str Arrow key map, used by vi version 2 only 
mi bool Safe to move while in insert mode 
ml str Memory lock on above cursor 
MN str Sent by minus sign key 
MP str Multiplan initialization string 
MR str Multiplan reset string 
mu str Memory unlock (turn off memory lock) 
nc bool No correctly working carriage return 

(DM2500,H2000) 
nd str Non-destructive space (cursor right) 
nl str (P*) Newline character (default \n) 
ns bool Terminal is a CRT but doesn't scroll 
NU str Sent by NEXT UNLOCKED CELL key 
os bool Terminal overstrikes 
pc str Pad character (rather than null) 
PD str Sent by PAGE DOWN key 
PL str Sent by PAGE LEFT key 
PR str Sent by PAGE RIGHT key 
PS str Sent by plus sign key 
pt bool Ha,s hardware tabs 

(may need to be set with is) 
PU str Sent by PAGE UP key 
RC str Sent byRECALC key 
RF str Sent by TOGGLE REFERENCE key 
RK str Sent by right arrow key (if not kr) 
RT str Sent by RETURN key 
RT str Sent by return key 
se str End stand out mode 
sf str (P) Scroll forwards 
sg num Num ber or blank chars lert by so or se 
so str Begin stand out mode 
sr str (P) Scroll reverse (backwards) 
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ta str (P) Tab (other than "'lor with padding) 
rn str Sei1t by TAB key 
tc str E~try or similar terminal - must be last 
te str Sl,!ing to end programs that use em 
ti str String to begin programs that use em 
uc str Underscore one char and move past it 
ue str End underscore mode 
ug num Number or blank chars lert by us or ue 
UK str Sent by up arrow key (ir not ku) 
ul bool Terminal underlines even though 

it doesn't overstrike 
up str Upline (cursor up) 
us str Start underscore mode 
vb str Visible bell (may not move cursor) 
ve str Sequence to end open/visual mode 
vs str Sequence to start open/visual mode 
WL str Sent by WORD LEFT key 
WR str Sent by WORD RIGHT key 
xb bool Beehive (rI =escape, r2=ctrl C) 
xn bool A newline is ignored arter a wrap 

(Concept) 
xr bool Return acts like ee \r \n 

(Delta Data) 
xs bool Standard out not erased by writing over it 

(HP 2641) 
xt bool Tabs are destructive, magic so char 

(Teleray 1061) 

A Sample Entry 

The following entry describes the Concept- 100, and is among the 
more complex entries in the termcap file. (This particular concept 
entry is outdated, and is used as an example only.) 

cllclOO Iconceptl00:is=\EU\Ef\E7\f;5\E8\El\ENH\EK\E\200\Eo&\200:\ 
:al=3*\EAR:am:bs:cd=16*\E~C:ce=16\EAS:cl=2*AL:\ 
:cm=\Eao/o+ 0/0+ :co#80:dc-=16\E

A
A:dl=3*\E

A
B:ei=\E\200:\ 

:eo:im=\EAP:in:ip=16*:li#24:mi:nd=\E=:\ 
:se=\Ed\Ee:so=\ED\EE:ta=8\t:ul:up=\E;:vb=\Ek\EK:xn: 

Entries may continue onto multiplt lines by giving a \ as the last 
character or a line, and that empty fields may be included ror reada­
bility (here between the last field on a line and the first field on the 
next). Capabilities in termcap are or three types: Boolean capabilities 
which indicate that the terminal has some particular reature, numeric 
capabilities giving the size or the terminal or the size or particular 
delays, and string capabilities, which give a sequence which can be 
used to perform particular terminal operations. 

Type3 0/ Capabilitiee 

All capabilities have two letter codes. For insta.nce, the ract that the 
Concept has 'automatic margins' (i.e. an a.utomatic return and 
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linefeed when the end of a line is reached) is indicated by the capa­
bility am. Hence the description of the Concept includes am. 
Numeric capabilities are followed by the character ''*' and then the 
value. Thus co which indicates the number of columns the terminal 
has gives the value '80' for the Concept. 

Finally, string valued capabilities, such as ce (clear to end of line 
sequence) are given by the two character code, an '=', and then a 
string en ding at the nex t following ':'. A delay in milliseconds may 
appear after the '=' in such a capability, and padding characters are 
supplied by the editor after the remainder of the string is sent to 
provide this delay. The delay can be either a integer, e.g. '20', or an 
integer followed by an '.', i.e. '3.'. A '.' indicates that the padding' 
required is proportional to the number of lines affected by the opera­
tion, and the amount given is the per-affected-unit padding required. 
When a '.' is specified, it is sometimes useful to give a delay of the 
form '3.5' specify a delay per unit to tenths of milliseconds. 

A number of escape sequences are provided in the string valued 
capabilities for easy encoding of characters there. A \E maps to an 
ESCAPE character, AX maps to a control-x for any appropriate x, and 
the sequences \n \r \t \b V give a newline, return, tab, backspace 
and form feed. Finally, characters may be given as three octal digits 
after a \, and the characters A and \ may be given as \" and \\. If it 
is ne cessary to place a : in a capability it must be escaped in octal as 
\072. If it is necessary to place a null character in a string capability 
it must be encoded as \200. The routines that deal with termcap use 
C strings, and strip the high bits of the output very late so that a 
\200 comes out as a \000 would. 

Prepan·ng Delcnptionl 

We now outline how to prepare descriptions of terminals. The most 
effective way to prepare a terminal description is by imitating the 
description of a similar terminal in tenncap and to build up a descrip­
tion gradually, using partial descriptions with ez to check that they 
are correct. Be aware that a very unusual terminal may expose 
deficiencies in the ability of the termcap file to describe it or bugs in 
ez. To easily test a new terminal description you can set the environ­
ment variable TERM CAP to a pathname of a file containing the 
description you are working on and the editor will look there rather 
than in /etcJtermcap. TERMCAP can also be set to the term cap entry 
itself to avoid reading the file when starting up the editor. 

Buic capabilitiu 

The number of columns on each line for the terminal is given by the 
co numeric capability. If the terminal isa CRT, then the number of 
lines on the screen is given by the Ii capability. If the terminal 
wraps around to the beginning of the next line when it reaches the 
right margin, then it should have the am capability. If the teriniflal 
can clear its screen, then this is given by the cl string capability. If 
the terminal can backspace, then it should have the ~ capability, 
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unless a backspace is accomplished by a character other than 108 in 
which case you should give this character as the be string capability. 
Ir it overstrikes (rather than clearing a position when a character is 
struck over) then it should have the os capability. 

A very important point here is that the local cursor motions encoded 
in termcap are undefined at the left and top edges of a CRT terminal. 
The editor will never attempt to backspace around the left edge, nor 
will it attempt to go up locally off the top. The editor assumes that 
feeding off the bottom of the screen will cause the screen to scroll 
up, and the am capability tells whether the cursor sticks at the right 
edge of the screen. If the terminal has switch selectable automatic 
margins, the termcap file usually assumes that this is on, i.e. am. 

These capabilities suffice to describe hardcopy and 'glass-tty' termi­
nals. Thus the model 33 teletype is described as 

t3133 ~ty33:co*72:os 

while the Lear Siegler ADM- a is described as 

clla.dm3~psi adm3:am:bs:cl=AZ:li#24:co#80 

Cursor a.ddreBnng 

Cursor addressing in the terminal is described by a em string capabil­
ity, with printl( S) like escapes 0/", in it. These substitute to encod­
ings of the current line or column position, while other characters 
are passed through unchanged. Ir the em string is thought of as 
being a function, then its arguments are the line and then the 
column to which motion is desired, a.nd the % encodings have the 
following meanings: 

o/cd 
o/c2 
o/c.8 
% 
%+x 
%>xy 
o/a 
% 
%% 
o/GIl 
%B 
m> 

as in pn'",tl, o. origin 
like o/c2d 
like o/c.8d 
like o/ex: 
adds z to value, then % 
if value> x adds y, no output. 
reverses order of line and column, no output 
increments line/column (for 1 origin) 
gives a single % 
exclusive or row and column with 0140 (DM2500) 
BCD (16*(x/l0)) + (x%10), no output. 
Reverse coding (x-2*(x%16)), no output. (Delta Data). 

Consider the HP2645, which, to get to row 3 and column 12, needs 
to be sent \E&aI2c03Y padded for 6 milliseconds. Note that the 
order of the rows and columns is inverted here, and that the row 
and column are printed as two digits. Thus its em capability is 
'cm=6\E&o/'or%2co/02Y'. The Microterm ACf-IV needs the current 
row and column sent preceded by a AT, with the row and column 
simply encoded in binary, 'cm=AT%%'. Terminals which use '%' 
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need to be able to backspace the cursor (m or be), and to move the 
cursor up one line on the screen (up introduced below). This is 
necessary because it is not always safe to transmit \t, \n AD and \r, 
as the sysrem may change or discard them. 

A final example is the LSI ADM-3a, which uses row and column offset 
by a blank character, thus 'cm=\E=o/o+ 0/0+ '. 

Oursor motion, 

If the terminal can move the cursor one position to the right, leaving 
the character at the current position unchanged, then this sequence 
should be given as nd (non-destructive space). If it can move the 
cursor up a line on the screen in the same column, this should be 
given as up. If the terminal has no cursor addressing capability, but 
can home the cursor (to very upper left corner of screen) then this 
can be given as hOj similarly a fast way of getting to the lower left 
hand corner can be given as I1j this may involve going up with up 
from the home position, but the editor will never do this itself 
(unless II does) because it makes no assumption about the effect of 
moving up from the home position. 

Area cleartl 

If the terminal can clear from the current position to the end of the 
line, leaving the cursor where it is, this should be given as ceo If the 
terminal can clear from the current position to the end of the 
display, then this should be given as cd The editor only uses cd 
from the first column of a line. 

In8ert/delete line 

If the terminal can open a new blank line before the line where the 
cursor is, this should be given as alj this is done only from the first 
position of a line. The cursor must then appear on the newly blank 
line. If the terminal can delete the line which the cursor is on, then 
this should be given as dlj this is done only from the first position 
on the line to be deleted. If the terminal can scroll the screen back­
wards, then this can be given as sb, but just al suffices. If the termi­
nal Can retain display memory above then the da capability should be 
given; if display memory can be retained below then db should be 
given. These let the editor understand that deleting a line on the 
screen may bring non-blank lines up from below or that scrolling 
back with sb may bring down non-blank lines. 

In8ert/delete character 

There are two basic kinds of intelligent terminals with respect to 
insert/delete character which can be described using termcap. The 
most common insert/delete character operations affect only the char­
acters on the current line and shift characters off the end of the line. 
Other terminals, such as the Concept 100 and the Perkin Elmer Owl, 
make a distinction between typed and untyped blanks on the screen, 
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shifting upon an insert or delete only to an untyped blank on the 
screen which is either eliminated, or expanded to two untyped 
blanks. You can find out which kind of terminal you have by clear­
ing the screen and then typing text separated by cursor motions. 
Type' abc def' using local cursor motions (not spaces) between the 
'abc' and the 'def'. Then position the cursor before the 'abc' and 
put the terminal in insert mode. If typing characters causes the rest 
of the line to shift rigidly and characters to fall off the end, then 
your terminal does not distinguish between blanks and untyped posi­
tions. If the 'abc' shifts over to the 'def' which then move together 
around the end of the current line and onto the next as you insert, 
you have the second type of terminal, and should give the capability 
in, which stands for 'insert null'. If your terminal does something 
different and unusual then you may have to modify the editor to get 
it to use the insert mode your terminal defines. No known terminals 
have an insert mode not falling into one of these two classes. 

The editor can handle both terminals that have an insert mode and 
terminals which send a simple sequence to open a blank position on 
the current line. Give as im the sequence to get into insert mode, 
or give it an empty value if your terminal uses a sequence to insert a 
blank position. Give as ei the sequence to leave insert mode (give 
this, with an empty value also if you gave im an empty value). Now 
give as ie any sequence needed to be sent just before sending the 
character to be inserted. Most terminals with a true insert mode will 
not give ie, terminals which send a sequence to open a screen posi­
tion should give it here. (Insert mode is preferable to the sequence 
to open a position on the screen if your terminal has both.) If post 
insert padding is needed, give this as anum ber of milliseconds in ip 
(a string option). Any other sequence which may need to be sent 
after an insert of a single character may also be given in ip. 

It is occasionally necessary to move around while in insert mode to 
delete characters on the same line (e.g. if there is a tab after the 
insertion position). If your terminal allows motion while in insert 
mode you can give the capability mi to speed up inserting in this 
case. Omitting mi will affect only speed. Some terminals (notably 
Datamedia's) must not have mi because of the way their insert 
mode works. 

Finally, you can specify delete mode by giving dm and ed to enter 
and exit delete mode, and de to delete a single character while in 
delete mode. 

Highlighting, underlining, and viBible beliB 

If your terminal has sequences to enter and exit standout mode 
these can be given as so and se respectively. It there are several 
flavors of standout mode (such as inverse video, blinking, or under­
lining - half bright is not usually an acceptable 'standout' mode 
unless the terminal is in inverse video mode constantly) the pre­
ferred mode is inverse video by itself. If the code to change into or 
out of standout mode leaves one or even two blank spaces on the 
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screen, as the TVI 912 and Teleray 1061 do, this is acceptable, and 
although it ma.y confuse some programs slightly, it can't be helped. 

Codes to begin underlining and end underlining can be given as us 
and ue respectively. Ir the terminal has a code to underline the 
current character and move the cursor one space to the right, such 
as the Microterm Mime, this can be given as uc. (If the underline 
code does not move the cursor to the right, give the code followed 
by a nondestructive space.) 

If the terminal has a way of flashing the screen to indicate an error 
quietly (a bell replacement) then this can be given as vb; it must not 
move the cursor. If the terminal should be placed in a different 
mode during open and visual modes of ez, this can be given as vs 
and ve, sent at the start and end of these modes respectively. These 
can be used to change, e.g., from a underline to a block cursor and 
back. 

If the terminal needs to be in a special mode when running a pro­
gram that addresses the cursor, the codes to enter and exit this 
mode can be given as ti and teo This arises, for example, from ter­
minals like the Concept with more than one page or memory. If the 
terminal has only memory relative cursor addressing and not screen 
relative cursor addressing, a one screen-sized window must be fixed 
into the terminal for cursor addressing to work properly. 

If your term inal correctly generates underlined characters (with no 
special codes needed) even though it does not overstrike, then you 
should give the capability ul. If overstrikes are erasable with a 
blank, then this should be indicated by giving eo. 

Keypad 

If the terminal has a keypad that transmits codes when the keys are 
pressed, this information can be given. Note that it is not possible to 
handle terminals where the keypad only works in local (this applies, 
for example, to the unshifted HP 2621 keys). If the keypad can be 
set to transmit or not transmit, give these codes as ks and ke. Oth­
erwise the keypad is assumed to always transmit. The codes sent by 
the left arrow, right arrow, up arrow, down arrow, and home keys 
can be given as kl, kr, ku, kd, and kh respectively. If there are 
function keys such as fO, fl, ... , f9, the codes they send can be given 
as kO, kl, .. " kg. Ir these keys have labels other than the default ro 
through f9, the labels can be given as 10, 11, ... , Ig. If there are 
other keys that transmit the same code as the terminal expects for 
the corresponding runction, such as clear screen, the termcap 2 letter 
codes can be given in the ko capability, ror example, 
':ko=el,ll,sr,sb:', which says that the terminal has clear, home down, 
scroll down, and scroll up keys that transmit the same thing as the 
el, 11, sr, and sb entries. 

The rna entry is also used to indicate arrow keys on terminals which 
have single character arrow keys. It is obsolete but still in use in 
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version 2 of vi, which must be run on some minicompurers due to 
memory limitations. This field is redundant with kl, kr, ku, kd, and 
kh. It consists of groups of two cha.racters. In each group, the first 
character is what an arrow key sends, the second character is the 
corresponding vi command. These commands are h for kl, j for kd, 
k for ku, I for kr, and H for kh. For example, the mime would be 
:ma=AKjAZkAXl: indicating arrow keys left (AH), down (AK), up 
(AZ), and right (AX). (There is no home key on the mime.) 

Mi~cellaneou~ 

If the terminal requires other than a null (zero) characrer as a pad, 
then this can be given as pc. 

If tabs on the terminal require padding, or if the terminal uses a 
character other than AI to tab, then this can be given as tao 

Hazeltine terminals, which don't allow' -, characters to be prinred 
should indicate hz. Datamedia terminals, which echo carriage-return 
linefeed for carriage return and then ignore a. following linefeed 
should indicate nco Early Concept terminals, which ignore a linefeed 
immediarely after an am wrap, should indicare xn. If an erase-eol is 
required to get rid of standout (instead of merely writing on top of 
it), xs should be given. Teleray terminals, where tabs turn all char­
acters moved over to blanks, should indicate xt. Other specific rer­
minal problems may be corrected by adding more capabilities of the 
form xz. 

Other capabilities include is, an initialization string for the terminal, 
and if, the name of a file containing long initialization strings. These 
strings are expected to properly clear and then set the tabs on the 
terminal, if the terminal has settable tabs. If both are given, is will 
be printed before if. This is useful where if is fu~rftib~ab~et/8td but is 
clears the tabs first. 

Similar Terminal~ 

If there are two very similar terminals, one can be defined as being 
just like the other with certain exceptions. The string capability tc 
can be given with the name of the similar terminal. This capability 
must be laBt and the combined length of the two entries must not 
exceed 1024. Since termlib routines search the entry from left to 
right, and since the tc capability is replaced by the corresponding 
entry, the capabilities given at the left override the ones in the simi­
lar terminal. A capability can be cancelled with xx" where xx is the 
capability. For example: 

hn 12621nl:ks@ :ke@ :tc=2621: 

This defines a 2621nl that does not have the ks or ke capabilities, 
and hence does not turn on the function key labels when in visual 
mode. This is useful for different modes for a terminal, or for 
different user preferences. 
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Files 

/etc/termcap File containing terminal descriptions 

See Also 

ex (C), curses( S), term cap( S), tset( C), vi( C), more( C) 

Credit 

This utility was developed at the University ot Calirornia. a.t Berkeley 
and is used with permission. 

Notes 

Ez allows only 256 characters tor string capabilities, and the routines 
in termcap(S) do not check ror overflow or this buffer. The total 
length or a single entry (excluding only escaped newlines) may not 
exceed 1024. 

The rna, VS, and ve entries are specific to the fit· program. 

Not all programs support all entries. There are entries that are not 
supported by any program. 
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Name 
terminals - List of supported terminals. 

Description 
The following list~ derived from the file letc/termcap shows, for 
each tennnal, the 'canonical name' (suitable for use as a TERM 
shell variable) and a short descsription of the terminal. The advice 
in termcap (M) will assist users in creating termcap entries for ter­
minals not currently supported. 

Name 

2621 
2621wl 
3045 
4025 
4025-17 
4025-17ws 
4025ex 
8001 
912b 
925 
lWO 
a980 
aa 
aaa 
aaadb 
act5s 
adds 
adm12 
adm31 
adm3a 
adm42 
ampex 
bh3m 
cl00 
c1004p 
cl00rv 
clOOrv4p 
c l00rv4pna 
cl00rvs 
cl00s 
c3102 
cd 

May 14, 1984 

Terminal 

hp 2621 
hp 2621 with labels 
datamedia 3045a 
tektronix 4024/4025/4027 
tek 4025 17 line window 
tek 4025 17 line window in workspace 
tek 4025 
ISC8001 
new televideo 
newer televideo 
Altos Computer Systems II 
adds consul 980 
ann arbor 
ann arbor ambassador/48 lines 
ann arbor ambassador 48/destructive backspace 
skinnyact5 
adds viewpoint 
lsi adm12 
lsi adm31 
lsi adm3a 
lsi adm42 
ampex dialogue 
beehi veillm 
concept 100 
clOO w/4 pages 
clOO rev video 
c100 w/4 pages 
c100 with no arrows 
slow reverse concept 100 
slow concept 100 
cromemco 3102 
cd 4574 
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cdc456 
cdc456tst 
citSO 
d132 
datapoint 
delta 
digilog 
dm1520 
dm1521 
dm2500 
dm3025 
dtSO 
dtS0132 
du 
dumb 
ep40 
ep48 
exidy 
fox 
frelOO 
h1500 
h1510 
h1520 
h19 
hp 
ibm 
ibm3101 
ibmc 
intext 
lisa 
liswb 
microb 
microtenn 
microtermS 
mime 
mime2a 
mime2as 
mime3a 
mime3ax 
mimehb 
owl 
pixel 
regent 

May 14, 1984 
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de 
dc456tst 
c.itoh 80 
datagraphix 132a 
datapoint 3360 
delta data 5000 
digilog 333 
datamedia 1520 
datamedia 1521 
datamedia 2500 
datamedia 3025a 
datamedia dtS0/1 
datamedia dtS0/1 in 132 char mode 
dialup 
unknown 
execuport 4000 
execuport 4080 
exidy2500 
perkin elmer 1100 
Freedom 100 
hazeltine 1500 
hazeltine 1510 
hazeltine 1520 
heathkit h 19 
hp 264x series 
IBM PC xerox console display 
IBM 3101-10 
IBM PC xena color console display 
JSC modified owl 1200 
Apple Lisa XENlX console display (black. on white) 
Apple Lisa XENlX console display (white on black.) 
micro bee series 
microterm act iv 
inicroterm act v 
microternnmimel 
microterm mime2a (emulating an enhanced vt52) 
microterm mime2a (emulating an enhanced soroc iq120) 
mimel emulating 3a 
mimel emulating enhanced 3a 
half bright mimel 
perkin elmer 1200 
Pixel terminal 
adds regent series 
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regentlOO 
regent2S 
regent25a 
sbl 
sb2 
soroc 
superbeeic 
tl061 
t3700 
t3800 
tek 
tek4014 
tek4014sm 
tek4023 
tvi910 
tvi910+ 
tvi912 
tvi950 
vi200 
vi50 
vi55 
vt100n 
vt100s 
vt100w 
vtS2 
wyl00 
zen30 

Files 
letc/tenncap 

See Also 

adds regent 100 
adds regent 25 
adds regent 2Sa 
beehive super bee 
fixed superbee 
Soroc 120 
bee with insert char 
teleray 1061 
dumb teleray 3700 
teleray 3800 series 
tektronix 4012 
tektronix 4014 
tektronix 4014 in small font 
tektronix 4023 
old tdevideo 910 
televideo 910 PLUS 
old televideo 
televide0950 
visual 200 

TERMINALS (M ) 

Visual's emulation of adds viewpoint 
Visual's new old tenninal using ADDS emulation 
vt100 w/oo mit 
dec vt100 132 eols 14 lines 
dec vt100 132 eols 
dec vt52 
wyse 100 
zentec 30 

tset(C), environ(M), tenncap(M) 
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Name 

top,top.next - The Micnet topology files. 

Description 

These files contain the topology inrormation ror a Micnet network. 
The topology inrormation describes how the individual systems in 
the network are connected and what path a message must take from 
one system to reach another. Each file contains one or more lines or 
text. Each line or text defines a connection or a communication 
path. 

The top file defines connections between systems. Each line lists the 
machine names or the connected systems, the serial lines used to 
make the connection, and the speed (baud rate) ot transmission 
between the systems. Each line has the rorm: 

machinel ttyl machine2 tty2 speed 

mackind and mackine£ are the machine names or the respective sys­
tems (as given in the systemid files). tty1 and tt1l£ are the device 
names (e.g., ttyOl) or the connecting serial lines. The speed must 
be an acceptable baud rate (e.g., 110, 300, ... , lQ200). 

The top.next file contains inrormation about how to reach a particu­
lar system rrom a given system. There may be several lines ror each 
system in the network. Each line lists the machine name or a sys­
tem, rollowed by the machine name or a system connected to it, rol­
lowed by the machine names or all the systems that may be reached 
by going through the second system. Such a line has the rorm: 

machine 1 machine2 machine3 [machine4] ... 

The machine names must be the names or the respective,.systems 
(as given by the first machine name in the systemid files). 

The top.nezt file must be present even ir there are only two comput­
ers in the network. In such a case, the file must be empty. 

In the top and top.next files, any line beginning with a number sign 
(#) is considered a comment and is ignored. 

Files 

/usr/lib/mail/wp 

/usr/lib/mail/top.next 
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See Also 

aJiases(M), netutil(C/. syst.emid(M). top(M) 
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Name 

tty - General terminal interface. 

Description 

This section describes both a particular special file and the general 
nature of the terminal interface. 

The file /dev/tty is, in each process, a synonym for the control ter­
minal associated with the process group of that process, if any. It is 
useful for programs or shell sequences that wish to be sure of writ­
ing messages on the terminal no matter how output has been 
redirected. It can also be used for programs that demand the name 
of a file for output, when typed output is desired and it is tiresome 
to find out what terminal is currently in use. 

All asynchronous communications ports use the same general inter­
face, no matter what hardware is involved. The remainder of this 
section discusses the common features of this interface. 

When a terminal file is opened, it normally causes the process to 
wait until a connection is established. In practice, users' programs 
seldom open these files; they are opened by getty(M) and become a 
user's standard input, output, and error files. The very first terminal 
file opened by the process group leader of a terminal file not already 
associated with a process group becomes the control terminal for that 
process group. The control terminal plays a special role in handling 
quit and interrupt signals, as discussed below. The control terminal 
is inherited by a child process during a fork (S). A process can break 
this association by changing its process group using ,etpgrp( S). 

A terminal associated with one of these files ordinarily operates in 
full-duplex mode. Characters may be typed at any time, even while 
output is occurring, and are only lost when the system's character 
input buffers become completely full, which is rare, or when the 
user has accumulated the ma.ximum allowed number of input char­
acters that have not yet been read by some program. Currently, this 
limit is 256 characters. When the input limit is reached, all the 
saved characters are thrown away without notice. 

Normally, terminal input is processed in units of lines. A line is del­
imited by a newline (ASCII LF) character, an end-oC-file (ASCII EOT) 
character, or an end-of-line character. This means that a program 
attempting to read will be suspended until an entire line has been 
typed. Also, no matter how many characters are requested in the 
read call, at most one line will be returned. It is not, however, 
necessary to read a whole line at once; any number of characters 
may be requested in a read, even one, without losing information. 

Erase and kill processing is normally done during input. By default, 
a CNTRL-H or BACKSPACE erases the last character typed, except 
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that it will not erase beyond the beginning of the line. By default, a 
CNTRL-U kills (deletes) the entire input line, and optionally outputs 
a newline character. Both these characters operate on a. key-stroke 
basis, independent of any backspacing or tabbing that may have been 
done. Both the erase and kill characters may be entered literally by 
preceding them with the escape character (\). In this case the escape 
character is not read. The erase and kill characters may be changed 
(see ,tty( C) ). 

Certain characters have special functions on input. These functions 
and their default character values are summarized as follows: 

INTR (Rubout or ASCII DEL) Generates an interrupt signal which 
is sent to all processes with the associated control terminal. 
Normally, each such process is forced to terminate, but 
arrangements may be made either to ignore the signal or to 
receive a trap to an agreed-upon location; see ,ign4/(8). 

QUIT (CNTRL-\ or ASCII FS) Generates a quit signal. Its trea~ 
ment is identical to the interrupt signal except that, unless 
a receiving process has made other arrangements, it will 
not only be terminated but a core image file (called core) 
will be created in the current working directory. 

ERASE (CNTRL-H) Erases the preceding character. It will not 
erase beyond the start of a line, as delimited by a NL, EOF, 
or EOL character. 

KILL (CNTRL-U) Deletes the entire line, as delimited by a NL, 
EOF, or EOL character. 

EOF (CNTRL-D or ASCII EOT) May be used tD generate an 
end-of-file from a terminal. When received, all the charac­
ters waiting to be read are immediately passed to the pro­
gram, without waiting tor a newline, and the EOF is dis­
carded. Thus, it there are no characters waiting, which is 
to say the EOF occurred at the beginning or a line, zero 
characters will be passed back, which is the standard end­
of-file indication. 

NL (ASCII LF) Is the normal line delimiter. It cannot be 
changed or escaped. 

WEOL (ASCII NUL) Is an additional line delimiter, like NL. It is. 
not normally used. 

STOP (CNTRL-S or ASCII DC3) Can be used to tempora.rily 
suspend output. It is useful with CRT terminals to prevent 
output from disappearing before it can be read. While outr 
put is suspended, STOP characters are ignored and not 
read. 
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START (CNTRL-Q or ASCII DCl) Is used to resume output which 
has been suspended by a STOP character. While output is 
not suspended, START characters are ignored and not read. 
The start/stop characters cannot be changed or esca.ped. 

The character values for INTR, QUIT, ERASE, KILL, EOF, and EOL 
may be changed to suit individual tastes. The ERASE, KILL, and 
EOF characters may be escaped by a preceding \ character, in which 
case no special function is carried out. 

When the carrier signal from the da.taset drops, a hangup signal is 
sent to all processes that have this terminal as the control terminal. 
Unless other arrangements have been made, this signal causes the 
processes to terminate. If the hangup signal is ignored, any subse­
quent read returns with an end-of-file indication. Thus programs 
that read a terminal and test for end-of-file can terminate appropri­
ately when hung up on. 

When one or more characters are written, they are transmitted to the 
terminal as soon· as previously-written characters have finished typ­
ing. Input characters are echoed by putting them in the output 
queue as they arrive. If a process produces characters more rapidly 
than they can be typed, it will be suspended when its output queue 
exceeds a given limit. When the queue has drained down to the 
given threshold, the program is resumed. 

Several iQctl(S) system calls apply to terminal files. The primary calls 
use the following structure, defined in the file tennio.h: 

'define NCC 8 
struct termio { 

unsigned short c_iftagj 1* input modes */ 
unsigned short Co ft agj 1* output modes */ 
unsigned short ccftagj 1* control modes */ 
unsigned short c_Iftagj 1* local modes */ 
char c_Iinej 1* line discipline 'l 
unsigned char C3C(NCC)j 1* control chars * 

}; 

The special control characters are defined by the array c_cc. The 
relative positions and initial values for each function are as follows: 

0 VINTR DEL 
1 VQUIT FS 
2 VERASE BKSP 
3 VKlLL CNTRL-U, CNTRL-H, 
4 VEOF EOT 
5 VEOL NUL 
6 Reserved 
7 Reserved 
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The cijlfJg field describes the basic terminal input control: 

IGNBRK 
BRKINT 
IGNPAR 
PARMRK 
INPCK 
ISTRIP 
INLCR 
IGNCR 
ICRNL 
IUCLC 
IXON 
IXANY 
IXOFF 

0000001 Ignores break condition 
0000002 Signals interrupt on break 
0000004 Ignores characters with parity errors 
0000010 Marks parity errors 
0000020 Enables input parity check 
0000040 Strips character 
0000100 Maps NL to CR on input 
0000200 Ignores CR 
0000400 Maps CR to NL on input 
0001000 Maps uppercase to lowercase on input 
0002000 Enables start/stop output control 
0004000 Enables any character to restart output 
0010000 Enables start/stop input control 

Ir IGNBRK is set, the break condition (a character framing error with 
data all zeros) is ignored, that is, not put on the input queue and 
therefore not read by any process. Otherwise, if BRKINT is set the 
break condition will generate an interrupt signal and flush both the 
input and output queues. Ir IGNPAR is set, characters with other 
framing and parity errors are ignored. 

Ir PARMRK is set, a character with a framing or parity error which is 
not ignored is read as the 3-character sequence: 0377, 0, X, where X 
is the data of the character received in error. To avoid ambiguity in 
this case, if ISTRIP is not set, a valid character of 0377 is read as 
0377, 0377. If PARMRK is not set, a framing or parity error which is 
not ignored is read as the character NUL (0). 

Ir INPCK is set, input parity checking is enabled. Ir INPCK is not set, 
input parity checking is disabled. This allows output parity genera­
tion without input parity errors. 

Ir ISTRIP is set, valid input characters are first stripped to 7- bits, oth­
erwise all 8-bits are processed. 

Ir INLCR is set, a received NL character is translated into a CR char­
acter. If IGNCR is set, a received CR character is ignored (not read). 
Otherwise if ICRNL is set, a received CR character is translated into a 
NL character. 

If IUCLC is set, a received uppercase alphabetic character is 
translated into the corresponding lowercase character. 

IfIXON is set, start/stop output control is enabled. A received STOP 
character will suspend output and a received START cha.racter will 
restart output. All start/stop characters are ignored and not read. If 
IXANY is set, any input character will restart output which has been 
suspended. 

If IXOFF is set, the system will transmit START characters when the 
input queue is nearly empty and STOP characters when nearly full. 
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The initial input control value is all bits dear. 

The c_oftag field specifies the system treatment oroutput: 

OPOST 0000001 Postprocesses output 

OLCUC 0000002 Maps lowercase to uppercase on output 

ONLCR 0000004 Maps NL to CR-NL on output 

OCRNL 0000010 Maps CR to NL on output 

ON OCR 0000020 No CR output at column 0 

ONLRET 0000040 NL performs CR runction 

OFILL 0000100 Uses fill characters ror delay 

OFDEL 0000200 Fills is DEL, else NUL 

NLDLY 0000400 Selects newline delays: 
NLO 0 
NLI 0000400 

CRDLY 0003000 Selects carriage return delays: 
CRO 0 
CRl 0001000 
CR2 0002000 
CR3 0003000 

TABDLY 0014000 Selects horizontal tab delays: 
TABO 0 
TABl 0004000 
TAB2 0010000 
TAB3 0014000 Expands tabs to spaces 

BSDLY 0020000 Selects backspace delays: 
SSO 0 
BSl 0020000 

VTDLY 0040000 Selects vertical tab delays: 
VTO 0 
VTl 0040000 

FFDLY 0100000 Selects form reed dela.ys: 
FFO 0 
FFI 0100000 

Ir OPOST is set, output characters are post-processed as indicated by 
the remaining flags, otherwise characters a.re transmitted without 
change. 
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If OLCUC is set, a lowercase alph abe tic character is transmitted as 
the corresponding uppercase character. This function is often used 
in conjunction with IU CLC. 

If ONLCR is set, the NL character is transmitted as the CR-NL charac­
ter pair. If OCRNL is set, the CR character is transmitted as the NL 
character. If ONOCR is set, no CR character is transmitted when at 
column 0 (first position). If O~LRET is set, the NL character is 
assumed to perform the carriage return function; the column pointer 
will be set to 0 and the delays specified for CR will be used. Other­
wise the NL character is assumed to perform the linereed function; 
the column pointer will remain unchanged. The column pointer is 
also set to 0 if the CR character is actually transmitted. 

The delay bits specify how long transmission swps wallow for 
mechanical or other movement when certain characters are sent w 
the terminal. In all cases a value of 0 indicates no delay. If OFILL is 
set, fill characters will be transmitted for delay instead of a timed 
delay. This is userul for high baud rate terminals which need only a 
minim al delay. If OFD EL is set, the fill character is DEL, otherwise 
NUL. 

If a Corm feed or vertical tab delay is specified, it lasts for about 2 
seconds. 

Newline delay lasts about 0.10 seconds. It ONLRET is set, the car­
riage return delays are used instead of the newline delays. It OFILL 
is set, 2 fill characters will be transmitted. 

Carriage return delay type 1 is dependent on the current column 
position, type 2 is about 0.10 seconds, and type 3 is about 0.15 
seconds. If OFILL is set, delay type 1 transmits 2 fill characters, and 
type 2 transmits 4 fill characters. 

Horizontal tab delay type 1 is dependent on the current column posi­
tion. Type 2 is about 0.10 seconds. Type 3 specifies that tabs are w 
be expanded into spaces. It OFILL is set, 2 fill characters will be 
transmitted ror any delay. 

Backspace delay lasts about 0.05 seconds. If OFILL is set, 1 fill char­
acter will be transmitted. 

The actual delays depend on line speed and system load. 

The initial output control value is all bits clear. 

The ccftag field describes the hardware control oC the terminal: 

CBAUD 
BO 
B50 
B75 
BllO 
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o 
0000001 
0000002 
0000003 

Baud rate: 
Hang up 
50 baud 
75 baud 
110 baud 
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B134 0000004 134.5 baud 
B150 0000005 150 baud 
B200 0000006 200 baud 
B300 0000007 300 baud 
B600 0000010 600 baud 
B1200 0000011 1200 baud 
B1800 0000012 1800 baud 
82400 0000013 2400 baud 
B4800 0000014 4800 baud 
Bt600 0000015 9600 baud 
EXTA 0000016 External A 
EXTB 0000017 External B 

CSIZE 0000060 Character size: 
CS5 0 5 bits 
CS6 0000020 6 bits 
CS7 0000040 7 bits 
CS8 0000060 8 bits 
CSTOPB 0000100 Sends two stop bits, else one 
CREAD 0000200 Enables receiver 
PARENB 0000400 Parity enable 
PARODD 0001000 Odd parity, else even 
HUPCL 0002000 Hangs up on last close 
CLOCAL 0004000 Local line, else dial-up 

The CBA UD bits speciry the baud rate. The zero baud rate, BO, is 
used to hang up the connection. Ir BO is specified, the data­
terminal-ready signal will not be asserted. Without this signal, the 
line is disconnected if connected through a modem. For any particu­
larhardware, impossible speed changes are ignored. 

The CSIZE bits specify the character size in bits ror both transmission 
and reception. This size does not include the parity bit, it any. If 
CSTOPB is set, 2 stop bits are used, otherwise 1 stop bit. For exam­
ple, at 110 baud, 2 stops bits. are required. 

If PARENB is set, parity generation and detection is enabled and a 
parity bit is added to each character. Ir parity is enabled, the 
PARODD flag specifies odd parity ir set, otherwise even parity is 
used. 

Ir CREAD is set, the receiver is enabled. Otherwise no characters 
will be received. 

Ir HUPCL is set, the line will be disconnected when the -last process 
with the line open closes it or terminates. That is, the data­
terminal-ready signal will not be asserted. 

Ir CLOCAL is set, the line is assumed to be a local, direct connection 
with no modem control. The data-termina.l-ready and request-to­
send signals are asserted, but incoming modem signals are ignored. 
Ir CLOCAL is not set, modem control is assumed. This means the 
data-terminal-ready and request-to-send signals are asserted. Also, 
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the carrier-detect signal must be returned before communications 
can proceed. 

The initial ha.rdware control value arter open is Bg600, CSS, CREAD, 
HUPCL. 

The c_lftag field of the argument structure is used by the line discip­
line to control terminal functions. The basic line discipline (0) pro­
vides the following: 

ISIG 
ICANON 
XCASE 
ECHO 
ECHOE 
ECHOK 
ECHONL 
NOFLSH 
XCLUDE 

0000001 Enable signals 
0000002 Canonical input (erase and kill processing) 
0000004 Canonical upper/lower presentation 
0000010 Enables echo 
0000020 Echoes erase character as BS-SP-BS 
0000040 Echoes NL arter kill character 
0000100 Echoes NL 
0000200 Disables flush alter inter.rupt or quit 
0100000 Exclusive use of the line. 

If ISIG is set, each input character is checked against the special con­
trol characters INTR and QUIT. Ir an input character matches one of 
th'ese control characters, the runction associated with that chara.cter 
is perrormed. If ISIG is not set, no checking is done. Thus these 
special input runctions are possible only ir ISIG is set. These runc­
tions may be disabled individually by changing the value or the con­
trol character to an unlikely or impossible value (e.g. 0377). 

If ICANON is set, canonical processing is enabled. This enables the 
erase and kill edit functions, and the assembly or input characters 
into lines delimited by NL, EOF, and EOL. If ICANON is not set, 
read requests are satisfied directly rrom the input queue. A read will 
not be satisfied until at least VMIN characters have been received or 
the timeout value VTIME has expired. This allows fast bursts or 
input to be read efficiently while still allowing single character input. 
The VMIN and VTIME values are stored in the position for the EOF 
and EOL characters respectively. The time value represents tenths of 
seconds. 

If XCASE is set, and if ICANON is set, an uppercase letter is accepted 
on input by preceding it with a \ character, and is output preceded 
by a \ character. In this mode, the following escape sequences are 
generated on output and accepted on input: 

For: Use: , \, 
t \! \A 
{ \( 
} \) 
\ \\ 
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For example, A is input as \a, \n as \\n, and \N as \ \\n. 

It ECHO is set, chara.cters are echoed as received. 

When ICANON is set, the following echo functions are possible. Ir 
ECHO and ECHOE are set, the erase character is echoed as ASCII BS 
SP BS, which will clear the last character from a CRT screen. It 
ECHOE is set and ECHO is not set, the erase character is echoed as 
ASCII SP BS. It ECHOK is set, the NL character will be echoed after 
the kill chara.cter to emphasize that the line will be deleted. Note 
that an escape character preceding the era~e or kill character removes 
any special function. If ECHONL is set, the NL character will be 
echoed even if ECHO is not set. This is useful for terminals set to 
local echo (so-called half duplex). Unless escaped, the EOF charac­
ter is not echoed. Because EOT is the default EOF ch~acter, this 
prevents terminals that respond to EOT from hanging up. 

If NOFLSH is set, the normal flush of the input and output queues 
associated with the quit and interrupt characters will not be done. 

If XCLUDE is set, any subsequent attempt to open the tty device 
using open(S) will fail for all users except the super-user. Ir the call 
fails, it returns EBUSY in ermo. XCLUDE is useful for programs 
which must have exclusive use of a communications line. It is not 
intended for the line to the program's controlling terminal. XCLUDE 
must be cleared before the setting program terminates, otherwise 
subsequent attempts to open the device will fail. 

The initial line-discipline control value is all bits clear. 

The primary ioctl(S) system calls have the Corm: 

ioctl (fildes, command, arg) 
struct termio ·argj 

The commands using this form are: 

TCGETA Gets the parameters associated with the terminal 
and stores them in the termio structure referenced 
byarg. 

TCSETA Sets the parameters associated with the terminal 
from the structure referenced by argo The change 
is immediate. 

TCSETA w Waits for the output to drain before setting the 
new parameters. This form should be used when 
changing parameters that will affect output. 

TCSETAF Waits for the out.put to drain, then flushes the 
input queue and sets the new parameters. 
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Additional ioetl( S) calls have th-e form: 

ioctl (HIdes, command, arg) 
int argi 

The commands using this form are: 

TCSBRK 

TCXONC 

TCFLSH 

Files 

/dev/tty 

/dev/tty­

/dev /console 

See Also 

stty( C), ioctl( S) 
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Waits for the output to drain. If tI'9 is 0, then 
sends a break (zero bits for 0.25 seconds). 

Starts/stops control. If 4'9 is 0, suspends output; 
if 1, restarts suspended output. 

If 4'9 is 0, ftl,lshes the input queue; it 1, flushes 
the output queue; if 2, flushes both the input and 
output queues. 
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Name 
ttys - Login terminals file. 

Description 
The letclttys file contains a list of the device special files associated 
with possible login tenninals. and defines which files are to be 
opened by the inil(M} program on system start-up. 

The file contains one or more entries of the form 

slate mode· name 

The name must be the filename of a device special file. Only the . 
filename may be supplied. the path is assumed to be Idev. If stale 
is "1" • the file is. enabled for logins; if '.'0" , the file is disabled. 
The mode is used as an argument to the getly(M} program. It 
defines the line speed and type of device associated with the ter­
minal. A list of arguments is provided in gelty(M}. 

For example. the entry "12tty02" means the serial line tty02 is to 
be opened for logging in at 9600 baud. 

Files 
letc/ttys 

See Also 
init(M), getty(M). enable(C}, disable(C) 
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Name 

utmp, wtmp - Formats of utmp and wtmp entries. 

Description 

The files utmp and wtmp hold user and accounting information for 
use by comm ands such as toho( C), Gt!Ckon1 (see GCCkon( C)), and 
login(M). They have the following structure, as defined by 
/usr /include /utmp.h: 

Files 

struct utmp 
{ 

}; 

char 
char 
long 

/etc/utmp 

/usr/adm/wtmp 

/usr/include/utmp.h 

See Also 

ut_line(S] ; 
u t_name [S]; 
ut_time; 

acctcon( C), login( M), who( C), write ( C) 
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