BC ..........
————————
———
o ]
cP 10|
o 19
= 5
o 5
DATE 34
o 36)
PIEF ]
o 75|
ExPR .
FIND 84
GREP 89
— 5
KSH 96|
[N 104]
LS 117
................................................................................................ 118
....................................................... 181|
........................... 57




N N 234
NI T = 241]
N OV 251
RO oo oo oo eeeeenenenennereneeeeeeneeeeeeennneneeeeeeneennreeeeeneernneeeneneereeeeneereens 254
T Y . 257
TR O 265|
SIS 271]
REGEXP ...ttt ettt ettt ettt et et et e et et et et et et et et et et e ereereareereereareareans 283|
RV o oo oo oo e e e e e en e e e e ennee e e e enneeneeeeeenneeneeneeeeeeeeeneeeeeneeenees 292
ST 297
ST=To 298]
[BHUTDOWN ... oososessosesorssssessrsssesesssssssessesseresesseaseseeesseasesereeseeaseresesseseereeesseaees 309
SLEEP .ottt ettt ettt ettt ettt e et ettt e er et et arearens 312
SO OO 314
ST = . 324
UL 328
LS 330]
LR 342
LR 349




Y
.................................................................................. 355
WC .o
........................................................................................... 365
MHICH ...
.................................................................................. 367
WHO ... . ...
....................................................................................... 370]




awk

awk - pattern scanning and processing | anguage

SYNOPSIS
fusr/binfawk [ -f progfile ] [ -Fc ] [ 'prog" |
[ paraneters | [ filenane...]

[usr/xpg4/binfawk [ -F ERE] [ -v assignnent ... ]
"program | -f progfile ... [ argunent ... ]
DESCRIPTION

The /usr/xpg4/bin/awk utility is described on the nawk(1)
manual page.

The /usr/bin/awk utility scans each input filenane for |ines
that match any of a set of patterns specified in prog. The
prog string nmust be enclosed in single quotes (') to protect
it fromthe shell. For each pattern in prog there may be an
associ ated action perforned when a line of a filenane
mat ches the pattern. The set of pattern-action statenents
may appear literally as prog or in a file specified with the
-f progfile option. Input files are read in order; if there
are no files, the standard input is read. The file nanme '-'
nmeans the standard i nput.

OPTIONS
-f progfile awk uses the set of patterns it reads from
progfile.
- Fc Use the character c as the field separator
(FS) character. See the discussion of FS
bel ow.
USAGE

I nput Lines
Each input line is matched against the pattern portion of
every pattern-action statenent; the associated action is
performed for each matched pattern. Any filename of the
form var=value is treated as an assignnent, not a fil enane,
and is executed at the tine it would have been opened if it
were a filenane. Variables assigned in this nmanner are not
avai lable inside a BEG@N rule, and are assigned after previ-



ously specified files have been read.

An input line is normally made up of fields separated by
white spaces. (This default can be changed by using the FS
built-in variable or the -Fc option.) The default 1is to
ignore leading blanks and to separate fields by blanks
and/or tab characters. However, if FS is assigned a value
that does not include any of the white spaces, then |eading
bl anks are not ignored. The fields are denoted $1, $2, ...;
$0 refers to the entire line.
Pattern-action Statenents
A pattern-action statenent has the form

pattern { action }

Either pattern or action may be omtted. If there is no
action, the matching line is printed. |If there is no pat-
tern, the action is perforned on every i nput l'i ne.
Pattern-action statenents are separated by new ines or seni -
col ons.

Patterns are arbitrary Bool ean conbinations ( !, ||, && and

parent heses) of relational expressions and regul ar expres-
sions. A relational expression is one of the follow ng:

expression rel op expression
expressi on mat chop regul ar _expressi on

where a relop is any of the six relational operators in C
and a matchop is either ~ (contains) or !~ (does not con-
tain). An expression is an arithnetic expression, a rela-
tional expression, the special expression

var in array
or a Bool ean conbi nati on of these.

Regul ar expressions are as in egrep(1). In patterns they
nmust be surrounded by slashes. |solated regul ar expressions
in a pattern apply to the entire line. Regular expressions
may also occur in relational expressions. A pattern may
consist of two patterns separated by a comma; in this case,

the action is perforned for all |ines between the occurrence
of the first pattern to the occurrence of the second pat-
tern.

The special patterns BEG N and END may be wused to capture



control before the first input |ine has been read and after

the |

ast input |line has been read respectively. These key-

words do not conbine with any other patterns.

Built-in Variabl es
Built-in variabl es i ncl ude:

FI LENAVE nane of the current input file

FS input field separator regular expression
(default blank and tab)

NF nunmber of fields in the current record

NR ordi nal nunber of the current record

OFMI output format for numbers (default % 6Q)

OFS output field separator (default bl ank)

ORS out put record separator (default new
l'ine)

RS input record separator (default new
l'i ne)

An action is a sequence of statenments. A statenent nmay be
one of the follow ng:

is expr

if ( expression ) statenent [ el se statenent ]

while ( expression ) statenent

do statenent while ( expression )

for ( expression ; expression ; expression ) statenent
for ( var in array ) statenent

br eak

conti nue

{ [ statenent ] ... }

expr essi on # comonly variabl e = expression

print [ expression-list ] [ >expression ]

printf format [ , expression-list ] [ >expression ]

next # skip remaining patterns on this input |ine
exit [expr] # skip the rest of the input; exit status

Statenents are term nated by sem col ons, newines, or right
braces. An enpty expression-list stands for the whol e i nput

i ne.

Expressions take on string or nuneric values as

appropriate, and are built using the operators +, -, *, [/,



% ~ and concatenation (indicated by a bl ank). The opera-
tors ++1 -7y +:1 -:1 *:1 /:1 (VF, A:1 >1 >:1 <1 <:1 ::1 I :1

and ?: are also available in expressions. Variables my be
scalars, array elenents (denoted x[i]), or fields. \Vari-

ables are initialized to the null string or zero. Array
subscripts may be any string, not necessarily nuneric; this
allows for a formof associative nmenory. String constants

are quoted (""), with the usual C escapes recognized wthin.

The print statenent prints its argunents on the standard
output, or on a file if >expression is present, or on a pipe
if '"Jcnmd' is present. The output resulted from the print
statenent is term nated by the output record separator with
each argunment separated by the current output field separa-
tor. The printf statenment formats its expression |ist
according to the format (see printf(3S)).

Built-in Functions
The arithmetic functions are as foll ows:

cos(x) Return cosine of x, where Xx 1is in
radi ans.

si n(x) Return sine of x, where x is in radians.

exp( x) Return the exponential function of x.

| og( x) Return the natural |ogarithm of x.

sqrt (x) Return the square root of x.

i nt (x) Truncate its argunent to an integer. It
will be truncated toward 0 when x > 0.

The string functions are as foll ows:

i ndex(s, t) Return the position in string s where
string t first occurs, or Oif it does
not occur at all.

int(s) truncates s to an integer val ue. If s
is not specified, $0 is used.

| engt h('s) Return the length of its argunent taken
as a string, or of the whole line if
there is no argunent.



mat ch(s, re) Return the position in string s where
the regular expression re occurs, or O
if it does not occur at all.

split(s, a, fs)
Split the string s into array elenents
a[l], a[2], a[n], and returns n. The
separation is done wth the regular
expression fs or with the field separa-
tor FSif fs is not given.

sprintf(fnt, expr, expr,...)
Format the expressions according to the
printf(3S) format given by fm and
returns the resulting string.

substr(s, m n)
returns the n-character substring of s
t hat begins at position m

The input/output function is as foll ows:

getline Set $0 to the next input record fromthe
current input file. getline returns 1
for successful input, O for end of file,
and -1 for an error.
Large Fil e Behavior
See largefile(5) for the description of the behavior of awk
when encountering files greater than or equal to 2 CGhyte
(2**31 bytes).

EXAMPLES
Print lines |longer than 72 characters:
l ength > 72
Print first two fields in opposite order:
{ print $2, $1 }

Same, with input fields separated by comma and/or bl anks and
t abs:

BEG N { FS = ", [ \Vt]*|[ \t]1+" }
{ print $2, $1}



Add up first colum, print sum and average:

{ s += $1 }
END { print "sumis", s, " average is", s/NR}

Print fields in reverse order:
{ for (i = NF, i >0; --i) print $i }
Print all lines between start/stop pairs:
[start/, /[stop/

Print all lines whose first field is different from previous
one:

$1 !'= prev { print; prev = $1 }
Print a file, filling in page nunbers starting at 5:

/ Page/ { $2 = n++; }
{ print }

Assumi ng this programis in a file nanmed prog, the foll ow ng
coommand line prints the file input nunbering its pages
starting at 5: awk -f prog n=5 input.

ENVIRONMENT

See environ(5) for descriptions of the follow ng environnent
variables that affect the execution of awk: LC CTYPE and
LC_MESSAGES.

ATTRIBUTES

See attributes(5) for descriptions of the followng attri-
but es:
[ usr/ bi n/ ank

ATTRI BUTE TYPE| ATTRI BUTE VALUE]|
I I
|  SUNWesu |
| Enabl ed |
| |

|
I
| Availability
| csl
I

[ usr/ xpg4/ bi n/ ank

| ATTRI BUTE TYPE| ATTRI BUTE VALUE



| | |

| Availability | SUNwWcu4 |

| CSI | Enabl ed |

| | |
SEE ALSO

egrep(1), grep(l), nawk(l), sed(l), printf(39), attri-
butes(5), environ(5), largefile(5), xpg4(5)

NOTES
| nput white space is not preserved on output if fields are
i nvol ved.

There are no explicit conversions between nunbers and
strings. To force an expression to be treated as a nunber
add O to it; to force it to be treated as a string concaten-
ate the null string ("") to it.
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bc

bc - arbitrary precision arithnetic |anguage

SYNOPSIS
be [ -c] [ -1 17 file...]

DESCRIPTION

The bc utility inplenments an arbitrary precision calculator.
It takes input from any files given, then reads fromthe
standard input. |[If the standard input and standard out put
to bc are attached to a termnal, the invocation of bc is
interactive , causing behavioural constraints described in
the follow ng sections. bc processes a | anguage that resem
bles C and is a preprocessor for the desk cal cul ator program
dc, which it invokes automatically unless the -c option is
specified. In this case the dc input is sent to the stan-
dard out put instead.

USAGE

The syntax for bc prograns is as foll ows:
L neans a letter a-z,

E neans an expression: a (mathematical or |[|ogical)
val ue, an operand that takes a value, or a conbina-
tion of operands and operators that evaluates to a
val ue,

S nmeans a statenent.

Conment s
Enclosed in /* and */.

Nanmes ( Oper ands)
Sinmple variables: L.
Array elenments: L[ E ] (up to BC.D MMX dinen-
si ons).
The words i base, obase (limted to BC BASE MAX), and
scale (limted to BC SCALE MAX).

QO her Oper ands

Arbitrarily long nunbers wth optional sign and
deci mal point.
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Strings of fewer than BC STRING MAX characters,
bet ween doubl e quotes (").

( E)

sgqrt ( E) Squar e root

length ( E) Number  of significant
decimal digits.

scale ( E) Nunber of digits right
of decimal point.

L(E, ... , E)

Operators

+ - * / % N (%is remainder; ~ is
power )

++ -- (prefix and postfi x;
apply to nanes)

== <= >= | = < >

= =+ = —d =/ =0p =N

St at enent s
E
{ S;... ; S}
if ( E) S
while ( E) S
for ( E; E; E) S
nul | st at enent
br eak
qui t

.string

Function Definitions
define L ( L ,..., L) {
auto L ,..., L
S;... S
return ( E)

}

Functions in -1 Math Library
s(x) si ne
c(x) cosi ne
e(x) exponenti al
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I (x) | og
a(x) ar ct angent
j(n,x) Bessel function

Al'l function argunents are passed by val ue.

The value of a statenent that is an expression is printed
unless the main operator 1is an assignnment. Either sem -
colons or newlines nmay separate statenents. Assignnent to
scale influences the nunber of digits to be retained on

arithmetic operations in the manner of dc. Assi gnnents to
i base or obase set the input and output nunber radi x respec-
tively.

The sane letter may be used as an array, a function, and a
sinple variable sinultaneously. Al variables are global to
the program auto variables are stacked during function
calls. When using arrays as function argunments or defining
them as automatic vari ables, enpty square brackets nust fol-
| ow t he array nane.

OPTIONS
-C Conpile only. The output is dc commands that are
sent to the standard out put.
- Define the math functions and initialize scale to
20, instead of the default zero.
OPERANDS

The foll owi ng operands are supported:

file A pathnane of a text file containing bc program
statenents. After all cases of file have been read,
bc will read the standard input.

EXAMPLES

In the shell, the foll ow ng assigns an approxi mation of the
first ten digits of - nto the variable x :
x=$(printf "%\n" 'scale = 10; 104348/33215" | bc)

Defines a function to conpute an approxi mte value of the
exponential function:

scale = 20

define e(x){
auto a, b, c, i, s
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a=1
b =1
s =1
for(i=1;, 1==1; i++){
a = a*x
b = b*i
c =alb
if(c == 0) return(s)
S = s+C
}

}

Prints approxi mate val ues of the exponential function of the
first ten integers:

for(i=1; i<=10; i++) e(i)
or
for (i =1; i <= 10; ++i) {
e(i) }

ENVIRONMENT

See environ(5) for descriptions of the follow ng environnment
variables that affect the execution of bc: LC_CTYPE,
LC MESSAGES, and NLSPATH

EXI T STATUS
The follow ng exit values are returned:
0 Al input files were processed successfully.

unspecified An error occurred.

FI LES
fusr/lib/lib.b mat hematical |ibrary
fusr/include/limts.h to define BC_paraneters
ATTRIBUTES
See attributes(5) for descriptions of the followng attri-
but es:

| ATTRIBUTE TYPE| ATTRI BUTE VALUE
I I I
I
I

Avai lability | SUNWesu |
| |
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SEE ALSO
dc(1), awk(1l), attributes(5)

NOTES

The bc command does not recogni ze the |ogical operators &&
and |].

The for statenent nust have all three expressions (E s).
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chgrp

chgrp - change file group ownership

SYNOPSIS
chgrp [ -fhR ] group file

DESCRIPTION

The chgrp utility will set the group ID of the file naned by
each file operand to the group ID specified by the group
oper and.

For each file operand, it will performactions equivalent to
the chown(2) function, called with the follow ng argunents:

o The file operand will be used as the path argunent.

o0 The user IDof the file will be used as the owner argu-
ment .

0o The specified group IDwill be used as the group argu-
ment .

Unl ess chgrp is invoked by a process wth appropriate
privileges, the set-user-ID and set-group-1D bits of a regu-

lar file will be cleared upon successful conpletion; the
set-user-1D and set-group-ID bits of other file types may be
cl eared.

The operating system has a configuration option

{_PCSI X CHOANN_RESTRI CTED}, to restrict ownership changes.
When this optionis in effect, the owner of the file my
change the group of the file only to a group to which the
owner belongs. Only the super-user can arbitrarily change
owner | Ds, whether or not this optionis in effect. To set
this configuration option, include the following line in
[ etc/system

set rstchown =1
To disable this option, include the following line in
[ etc/system

set rstchown = 0
{ _PCSI X CHOMN_RESTRI CTED} is enabl ed by default. See sys-
tem(4) and fpathconf(2).
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OPTIONS
-f

-h

OPERANDS

Force. Do not report errors.

If the file is a synbolic |ink, change the group
of the synmbolic Ilink. Wthout this option, the
group of the file referenced by the synbolic Ilink
i s changed.

Recursive. chgrp descends through the directory,
and any subdirectories, setting the specified
group ID as it proceeds. Wen a synbolic link is
encountered, the group of the target fileis
changed (unless the -h option is specified), but
no recursion takes place.

The foll owi ng operands are supported:

group
file
USAGE

A group name fromthe group database or a nuneric
group 1D Ei t her specifies a group ID to be given
to each file naned by one of the file operands. | f
a nuneric group operand exists in the group database
as a group nane, the group ID nunber associated with
that group nanme is used as the group ID.

A path nane of a file whose group IDis to be nodi-
fied.

See largefile(5) for the description of the behavior of
chgrp when encountering files greater than or equal to 2
Goyte (2**31 bytes).

ENVIRONMENT

See environ(5) for descriptions of the follow ng environnent
variables that affect the execution of chgrp: LC CTYPE,
LC MESSAGES, and NLSPATH.

EXI'T STATUS

The follow ng exit values are returned:

0 The utility executed successfully and all requested
changes were nade.

>0 An error occurred.
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FI LES

[ etc/ group group file
ATTRIBUTES
See attributes(5) for descriptions of the followng attri-
but es:
| ATTRI BUTE TYPE| ATTRI BUTE VALUE |
| | |
| Availability | SUNWsu |
| CSI | Enabl ed (see NOTES)
| | |
SEE ALSO
chrod(1), chown(1), id(1M, chown(2), f pat hconf (2),
group(4), passwd(4), system(4), attributes(5), environ(5),
| ar gefil e(5)
NOTES

chgrp is CSI-enabl ed except for the group nane.
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chmod

chnod - change

SYNOPSIS

the perm ssions node of a file

chnod [ -fR ] <absolute-node> file..
chnod [ -fR ] <synbolic-node-list> file...

DESCRIPTION

chnod changes or assigns the node of a file. The node of a

file specifies
node may be abs

Absol ut e node

its permssions and other attributes. The
ol ute or synbolic.

An absol ute node is specified using octal nunbers:

chnod nnnn file ...

wher e:

n

a nunber fromO to 7. An absolute node is
constructed fromthe OR of any of the foll ow
i ng nodes:

4000 Set user I D on execution.

20#0 Set group ID on execution if # is
7, 5, 3, or 1.
Enabl e mandatory locking if # is 6,
4, 2, or O.
For directories, files are created
with BSD semantics for propagation
of the group ID. Wth this option,
files and subdirectories created in
the directory inherit the group 1D
of the directory, rather than of

the current process. It may be
cl eared only by wusing synbolic
node.

1000 Turn on sticky bit. See chnmod(2).

0400 Al'l ow read by owner.

0200 Allow wite by owner.

0100 Al'l ow execute (search in directory)
by owner.

0700 Allow read, wite, and execute
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(search) by owner.

0040 Al'l ow read by group.

0020 Allow wite by group.

0010 Al | ow execute (search in directory)
by group.

0070 Allow read, wite, and execut e
(search) by group.

0004 Al'l ow read by ot hers.

0002 Allow wite by others.

0001 Al |l ow execute (search in directory)
by ot hers.

0007 Allow read, wite, and execut e

(search) by others.

Note that the setgid bit cannot be set (or cleared) in abso-
lute node; it mnust be set (or cleared) in synbolic node
using g+s (or g-s).

Synbol i ¢ node
A synbolic node specification has the follow ng fornmat:

chnod <synbol i c-node-list> file...

where: <synbolic-node-list>is a comma-separated |ist (with
no intervening whitespace) of synbolic node expressions of
the form

[ who] operator [perm ssions]

Qperations are performed in the order given. Miltiple per-
mssions letters followng a single operator cause the
correspondi ng operations to be performed simultaneously.

who zero or nore of the characters u, g, o, and a
speci fyi ng whose perm ssions are to be
changed or assigned:

user's permnm ssions

group's perm ssions

ot hers' perm ssions

all perm ssions (user, group, and
ot her)

QD O0OQ C

If who is omtted, it defaults to a, but the
setting of the file node creation nask (see
umask in sh(1l) or csh(1l) for nore informa-
tion) is taken into account. Wen who is
omtted, chnod will not override the restric-
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oper at or

tions of your user mnask.

ei t her

-, or =, signifying how perm ssions

are to be changed:

+

Add per m ssi ons.

If permissions is omtted, nothing
i s added.

If who is omtted, add the file
node bits represented by perms-
sions, except for the those wth
corresponding bits in the file node
creation mask

If who is present, add the file
node bits represented by the per-
m ssi ons.

Take away perm ssions.

If permssions is omtted, do noth-
i ng.

If who is omtted, clear the file
node bits represented by perm s-
sions, except for those wth
corresponding bits in the file node
creation mask

If who is present, clear the file
node bits represented by perm s-
Si ons.

Assi gn perm ssions absol utely.

If who is omtted, clear all file
node bits; if who is present, clear
the file node bits represented by
who.

If permssions is omtted, do noth-
i ng el se.

If who is omtted, add the file
node bits represented by perm s-

-21-



sions, except for the those wth
corresponding bits in the file node
creation mask

If who is present, add the file
node bits represented by perms-
si ons.

Unli ke other synbolic operations, = has an
absolute effect in that it resets all other
bits represented by who. Omntting perms-
sions is useful only wwth = to take away all
per m ssi ons.

perm ssion
any conpati bl e conbination of the follow ng
letters:

r read perm ssion
w wite permssion

X execute perm ssion

I mandat ory | ocki ng

S user or group set-1D

t sticky bit

u,g,o indicate that permissionis to be

taken fromthe current user, group
or other node respectively.

Perm ssions to a file may vary depending on
your user identification nunber (U D) or
group identification nunber (AD). Perm s-
sions are described in three sequences each
havi ng three characters:

User G oup O her
r WX r WX r WX

This exanple (user, group, and others al
have perm ssion to read, wite, and execute a
given file) denonstrates two categories for
granting perm ssions: t he access class and
t he perm ssions thensel ves.

The letter s is only neaningful with u or g,
and t only works with u.

Mandatory file and record locking (I) refers
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OPTIONS

to a file's ability to have its reading or
writing permssions |ocked while a programis
accessing that file.

In a directory which has the set-group-I1D bit
set (reflected as either ----- S--- or -----
| --- in the output of 'Is -Id), files and
subdirectories are created with the group-ID
of the parent directory-not that of current
process.

It is not possible to permt group execution
and enable a file to be | ocked on execution
at the sane tine. In addition, it 1is not
possible to turn on the set-group-1D bit and
enable a file to be locked on execution at

t he sanme tine. The follow ng exanples,
therefore, are invalid and elicit error nes-
sages:

chnod g+x, +l file
chnod g+s, +l file

Only the owner of a file or directory (or the
super - user) may change that file' s or
directory's node. Only the super-user my
set the sticky bit on a non-directory file.
If you are not super-user, chnod wll nask
the sticky-bit but will not return an error.
In order to turn on a file's set-group-1D
bit, your own group ID nust correspond to the
file' s and group execution nmust be set.

The follow ng options are supported:

-f

-R

OPERANDS

Force. chnmod will not conplain if it fails to
change the node of a file.

Recursively descend through directory argunents,
setting the node for each file as described above.
When synbolic Iinks are encountered, the node of
the target file is changed, but no recursion takes
pl ace.
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The foll owi ng operands are supported:

node Represents the change to be made to the file nbpde
bits of weach file named by one of the file
oper ands; see DESCRI PTI ON.

file A path nanme of a file whose file node bits are to
be nodified.

USAGE

See largefile(5) for the description of the behavior of
chnrod when encountering files greater than or equal to 2
Goyte (2**31 bytes).

EXAMPLES
Deny execute perm ssion to everyone:
exanpl e% chnod a-x file
Al l ow only read perm ssion to everyone:
exanpl e% chnod 444 file
Make a file readable and witable by the group and ot hers:

exanpl e% chnod go+rw file
exanpl e% chnod 066 file

Cause a file to be | ocked during access:
exanpl e% chnmod +l file

Al'l ow everyone to read, wite, and execute the file and turn
on the set group-ID.

exanpl e% chnod a=rwx, g+s file
exanpl e% chnod 2777 file

ENVIRONMENT

See environ(5) for descriptions of the follow ng environnent
variables that affect the execution of chnod: LC CTYPE,
LC _MESSAGES, and NLSPATH.

EXIT STATUS
The follow ng exit values are returned:
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0 Successful conpl etion.
>0 An error occurred.

ATTRIBUTES

See attributes(5) for descriptions of the followng attri-
but es:

ATTRI BUTE TYPE| ATTRI BUTE VALUE]|
| |

Availability | SUNWsu |
Csl | enabl ed |
| |

SEE ALSO

| s(1), chnod(2), attributes(5), environ(5), largefile(5)

NOTES

Absol ute changes don't work for the set-group-ID bit of a
directory. You nmust use g+s or g-s.

chnod permts you to produce usel ess nodes so long as they
are not illegal (for instance, naking a text file execut-
able). chnod does not check the file type to see if nmanda-
tory locking is meaningful.

If the filesystemis nmounted with the nosuid option, setuid
execution is not allowed.
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chown

chown - change file ownership

SYNOPSIS
chown [ -fhR ] owner[:group] file...

DESCRIPTION

The chown utility will set the user ID of the file named by
each file to the user ID specified by owner, and, option-
ally, will set the group ID to that specified by group.

I f chown is invoked by other than the super-user, the set-
user-ID bit is cleared.

Only the owner of a file (or the super-user) may change the
owner of that file.

The operating system has a configuration option
{_PCSI X CHOANN_RESTRI CTED}, to restrict ownership changes.
When this optionis in effect the owner of the file 1is
prevented from changing the owner ID of the file. Only the
super-user can arbitrarily change owner |IDs whether or not
this optionis in effect. To set this configuration option,
include the following Iine in /etc/system

set rstchown =1

To disable this option, include the following line in
/etc/system

set rstchown = 0
{ _POSI X CHOMN_RESTRI CTED} is enabl ed by default. See sys-
tem(4) and fpathconf(2).
OPTIONS
The foll owi ng options are support ed:
-f Do not report errors.
-h If the file is a synbolic |ink, change the owner of the

synbolic [link. Wthout this option, the owner of the
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file referenced by the synbolic |ink is changed.

-R Recursive. chown descends through the directory, and
any subdirectories, setting the ownership IDas it
proceeds. Wen a synbolic link is encountered, the
owner of the target file is changed (unless the -h
option is specified), but no recursion takes place.

OPERANDS

The foll ow ng operands are supported:
owner[:group] A wuser ID and optional group ID to be

assigned to file. The owner portion of this
operand nust be a user nane from the user
dat abase or a nuneric user ID. Either speci-
fies a user IDto be given to each file naned
by file. If a nuneric owner exists in the
user database as a user nane, the wuser |ID
nunber associated with that user nanme will be
used as the user ID. Simlarly, if the group
portion of this operand is present, it nust
be a group nane fromthe group database or a
nuneric group |ID. Either specifies a group
IDto be given to each file. If a nuneric
group operand exists in the group database as
a group nane, the group |ID nunber associated

with that group name wll be used as the
group ID.
file A path nane of a file whose user IDis to be
nodi fi ed.
USAGE

See largefile(5) for the description of the behavior of
chown when encountering files greater than or equal to 2
Goyte (2**31 bytes).

ENVIRONMENT

See environ(5) for descriptions of the follow ng environnment
variables that affect the execution of chown: LC CTYPE,
LC_MESSAGES, and NLSPATH

EXI'T STATUS

The follow ng exit val ues are returned:

0 The utility executed successfully and all requested
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changes were nade.

>0 An error occurred.

FI LES
/ et ¢/ passwd system password file
ATTRIBUTES
See attributes(5) for descriptions of the followng attri-
but es:
| ATTRI BUTE TYPE] ATTRI BUTE VALUE |
| | |
| Availability | SUNWsu |
| CSl | Enabl ed (see NOTES)
| | |

SEE ALSO
chgrp(1), chnod(1l), chown(2), fpathconf(2), passwd(4), sys-
tem(4), attributes(5), environ(5), largefile(5)

NOTES
chown is CSI-enabl ed except for the owner and group nanes.
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Cp

cp - copy files

SYNOPSIS

fusr/bin/cp [-fip] source file target file
fusr/bin/cp [-fip] source file... target
fusr/bin/cp -r|-R[-fip] source _dir... target

[usr/xpg4/bin/cp [-fip] source file target file
[usr/xpg4/bin/cp [-fip] source file... target
[usr/xpg4/bin/cp -r|-R [-fip] source_dir... target

DESCRIPTION

In the first synopsis form neither source_file nor
target _file are directory files, nor can they have the sane
nane. The cp utility will copy the contents of source file
to t he destination pat h naned by target _file. | f
target _file exists, cp wll overwite its contents, but the
node (and ACL if applicable), owner, and group associ ated

with it are not changed. The last nodification time of
target _file and the |ast access tinme of source_file are set
to the tinme the copy was nuade. If target file does not

exist, <cp creates a newfile naned target file that has the
sanme node as source file except that the sticky bit is not
set wunless the wuser is superuser; the owner and group of
target _file are those of the owner. If target file is a
link to another file with links, the other |inks remain and
target file becomes a new file.

In the second synopsis form one or nore source files are
copied to the directory specified by target. For each
source file specified, a newfile wwth the same node (and
ACL if applicable), 1is created in target; the owner and
group are those of the user nmeking the copy. It is an error
if any source file is afile of type directory, if target
ei ther does not exist or is not a directory.

In the third synopsis form one or nore directories speci-
fied by source dir are copied to the directory specified by
target. Either -r or -R nust be specified. For each
source_dir, cp will copy all files and subdirectories.
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OPTIONS

The followi ng options are supported for both /usr/bin/cp and
[ usr/ xpg4/ bi n/ cp:

-f

-R

Unlink. If a file descriptor for a destination file
cannot be obtained, attenpt to unlink the destina-
tion file and proceed.

Interactive. cp will pronmpt for confirmation when-
ever the copy would overwite an existing target. A
y answer neans that the copy should proceed. Any

ot her answer prevents cp fromoverwiting target.

Recursive. cp will copy the directory and all its
files, including any subdirectories and their files
to target.

Same as -r, except pipes are replicated, not read
from

[usr/bin/cp
The followi ng option is supported for /usr/bin/cp only:

-p

Preserve. cp duplicates not only the contents of
source_file, but also preserves the owner and group id,
per m ssi ons nodes, nodification and access tine, and
ACLs if applicable. Note that the command may fail if
ACLs are copied to a file systemthat does not support
ACLs. The command will not fail if unable to preserve
nodi fi cati on and access tine or perm ssion nodes. | f
unable to preserve owner and group id, cp will not
fail, and it will clear S ISUDand S 1SG@D bits in the
target. cp wll print a diagnostic nmessage to stderr
and return a non-zero exit status if wunable to clear
t hese bhits.

In order to preserve the owner and group id, permnission
nodes, and nodification and access tines, users nust
have the appropriate file access permssions; this
i ncludes being superuser or the sanme owner id as the
destination file.

[usr/ xpg4/ bin/cp
The following option is supported for /usr/xpg4/bin/cp only:

-p

Preserve. cp duplicates not only the contents of
source_file, but also preserves the owner and group id,
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perm ssion nodes, nodification and access tinme, and
ACLs if applicable. Note that the command may fail if
ACLs are copied to a file systemthat does not support
ACLs. If wunable to duplicate the nodification and
access time or the perm ssion nodes, cp wll print a
di agnostic nessage to stderr and return a non-zero exit
status. |If unable to preserve owner and group 1id, cp
wll not fail, and it will clear S1SUD and S |1SAD
bits in the target. cp will print a diagnostic nessage
to stderr and return a non-zero exit status if unable
to clear these bits.

In order to preserve the owner and group id, permnission
nodes, and nodification and access tines, users nust
have the appropriate file access permssions; this
i ncludes being superuser or the sanme owner id as the
destination file.

OPERANDS

The foll ow ng operands are supported:

source_file A path nane of a regular file to be copied.

source_dir A path nane of a directory to be copi ed.

target file A pathnanme of an existing or non-existing
file, wused for the output when a single file
i s copied.

t ar get A pathnane of a directory to contain the

copied files.

USAGE

See largefile(5) for the description of the behavior of cp
when encountering files greater than or equal to 2 CGhyte
(2**31 bytes).

EXAMPLES
1. To copy a file:
exanpl e% cp goodi es goodi es. ol d
exanpl e% | s goodi es*

goodi es goodies.old

2. To copy a list of files to a destination directory:
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exanpl e% cp ~/src/* /[tnp

3. To copy a directory, first to a new, and then to an
exi sting destination directory:

exanpl e% s ~/ bkup

[ usr/ exanpl e/ fred/ bkup not found
exanpl e% cp -r ~/src ~/bkup
exanpl e% s -R ~/bkup

X.C y.cCc z.sh

exanpl e% cp -r ~/src ~/bkup
exanpl e% s -R ~/bkup

Src x.c y.c z.sh

src:
X.C y.cCc z.sh

ENVIRONMENT

See environ(5) for descriptions of the follow ng environnment
variables that affect the execution of cp: LC COLLATE,
LC CTYPE, LC MESSAGES, and NLSPATH.

EXI T STATUS
The follow ng exit values are returned:

0 Al files were copied successfully.
>0 An error occurred.

ATTRIBUTES

See attributes(5) for descriptions of the followng attri-
but es:
[usr/bin/cp

ATTRI BUTE TYPE| ATTRI BUTE VALUE

I I
SUNW su

| |
| enabl ed |
| |

%

I

I

| Availability
| csl

I

[usr/ xpg4/ bin/cp

| ATTRI BUTE TYPE| ATTRI BUTE VALUE]|
I I I
| Availability | SUNwWcu4 |
| I | enabl ed |

%
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SEE ALSO

chnod(1), chown(l), setfacl(1l), wutinme(2), attributes(5),
environ(5), largefile(5), xpg4(5)

NOTES
The perm ssion nodes of the source file are preserved in the
copy.
A -- permts the user to mark the end of any command |Iine

options explicitly, thus allowng cp to recognize fil enane
argunents that begin with a -.

If a -- and a - both appear on the sane comand |ine, the
second will be interpreted as a fil enane.
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cron

cron - clock daenon

SYNOPSIS
fusr/sbin/cron

DESCRIPTION

The cron command starts a process that executes commands at
specified dates and tinmes. Regularly schedul ed conmands can
be specified according to instructions found in crontab
files in the directory /var/spool/cron/crontabs. Users can
submt their own crontab file using the crontab(1l) conmand.
Commands which are to be executed only once nay be submitted
using the at (1) conmand.

cron only exam nes crontab or at command files during its
own process initialization phase and when the crontab or at
command is run. This reduces the overhead of checking for
new or changed files at regularly schedul ed intervals.

Since cron never exits, it should be executed only once.
This is done routinely through /etc/rc2.d/ S75cron at system
boot tinme. The file /etc/cron.d/ FIFOis used (anong other
things) as a lock file to prevent the execution of nore than
one instance of cron.

cron captures the output of the job's stdout and stderr
streans, and, if it is non-enpty, mails the output to the
user. |If the job does not produce output, no nail 1is sent
to the wuser (unless the job is an at(1l) job and the -m
option was specified when the job was submtted).

Setting cron Defaults
To keep a log of all actions taken by cron, CRONLOG=YES (by
default) mnust be specified in the /etc/default/cron file.
I f CRONLOG=NO i s specified, no logging is done. Keeping the
|l og is a user configurable option since cron usually creates
huge log files.

The PATH for user cron jobs can be set using PATH= in
[ etc/defaul t/cron. The PATH for root cron jobs can be set
using SUPATH= in /etc/default/cron. The security inplica-
tions of setting PATH and SUPATH shoul d be carefully con-
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si der ed.
Exanpl e /etc/default/cron file:

CRONLOG=YES
PATH=/ usr/ bi n: / usr/ uch:

Thi s exanpl e enabl es | oggi ng and sets the default PATH used
by non-root jobs to /usr/bin:/usr/uch:. Root jobs wll
continue to use /usr/sbin:/usr/bin.

/etc/cron.d/l ogchecker is a script that checks to see if the
log file has exceeded the systemulimt. If so, the |og
file is noved to /var/cron/ol og.

FI LES
/[etc/cron.d
[ etc/cron. d/ Fl FO
/etc/default/cron
[var/cron/log
[ var/ spool / cron
[ etc/cron. d/ | ogchecker

[ etc/ cron. d/ queuedef s

ATTRIBUTES

See attributes(5) for descriptions of the

but es:

main cron directory

used as a lock file

contains cron default settings
cron history information

spool area

noves log file to /var/cron/olog if
log file exceeds systemulimt.
gueue description file for at,
bat ch, and cron.

following attri-

ATTRI BUTE TYPE

ATTRI BUTE VALUE]|

Avai lability | SUNWsu |
| |
SEE ALSO
at (1), crontab(1), sh(1l), queuedefs(4), attributes(5)
DI AGNOSTI CS

A history of all

acti ons

taken by cron is stored in

/var/cron/log and (possibly) /var/cron/olog.
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csh

csh - shell conmand interpreter with a C1like syntax

SYNOPSIS
csh [ -bcefinstvvxX ] [ argunent... ]

DESCRIPTION
csh, the Cshell, is a conmand interpreter wth a syntax
rem ni scent of the C language. It provides a nunber of con-
venient features for interactive use that are not available
with the Bourne shell, including filename conpletion, com
mand aliasing, history substitution, job <control, and a
nunber of built-in commands. As with the Bourne shell, the
C shell provides variable, conmand and filenane substitu-
tion.

tialization and Term nation

When first started, the C shell nornmally perfornms commands
from the .cshrc file in your honme directory, provided that
it is readable and you either own it or your real group ID

In

matches its group ID. If the shell is invoked with a nane
that starts with "-', as when started by login(1l), the shel
runs as a login shell.

If the shell is a login shell, this is the sequence of invo-
cations: First, commands in /etc/.login are executed.
Next, commands fromthe .cshrc file your home directory are
execut ed. Then the shell executes commands fromthe .l ogin

file in your home directory; the sane perm ssion checks as
those for .cshrc are applied to this file. Typically, the
.login file contains commands to specify the termnal type
and environnent. (For an explanation of file interpreters,
see bel ow "Comand Execution” and exec(2).)

As a login shell termnates, it perfornms commands from the
.logout file in your hone directory; the same perm ssion
checks as those for .cshrc are applied to this file.

I nteractive Qperation
After startup processing is conplete, an interactive C shel
begins reading comands fromthe termnal, pronpting with
host name% (or hostnane# for the privileged user). The shel
then repeatedly perforns the followng actions: a line of
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of

de
ea

mrand i nput is read and broken into words. This sequence

words is placed on the history list and then parsed, as
scri bed under USAGE, below. Finally, the shell executes
ch command in the current |ine.

Noni nteractive Qperation

Wh
in

en runni ng noninteractively, the shell does not pronpt for
put fromthe termnal. A noninteractive C shell can exe-

cute a command supplied as an argunent on its command |i ne,

or

interpret coonmands froma file, also known as a script.

OPTIONS

-b

Force a "break" from option processing. Subsequent
command |ine argunents are not interpreted as C

shell options. This allows the passing of OPTIONS
to a script without confusion. The shell does not
run set-user-ID or set-group-ID scripts unless
this option is present.

Execute the first argunent (whi ch nmust be
present). Remai ning argunents are placed in argv,
the argunent-list variable, and passed directly to
csh.

Exit if a conmand term nates abnormally or vyields
a nonzero exit status.

Fast start. Read neither the .cshrc file, nor the
.login file (if a login shell) upon startup.

Forced interactive. Pronpt for conmmand |ine input,
even if the standard input does not appear to be a
termnal (character-special device).

Parse (interpret), but do not execute comuands.
This option can be used to check C shell scripts
for syntax errors.

Take commands fromthe standard input.
Read and execute a single comand I|ine. A "\’
(backsl ash) can be used to escape each newline for

continuation of the coormand line onto subsequent
i nput |ines.
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-V Ver bose. Set the verbose predefined variable; com
mand input is echoed after history substitution
(but before other substitutions) and before execu-

tion.
-V Set verbose before reading .cshrc.
- X Echo. Set the echo variable; echo commands after

all substitutions and just before execution.

- X Set echo before reading .cshrc.
Except with the options -c¢, -i, -s, or -t, the first nonop-
tion argunent is taken to be the nanme of a conmand or
script. It is passed as argunent zero, and subsequent argu-
nments are added to the argunent list for that command or
script.

USAGE

Fi | ename Conpl eti on
When enabl ed by setting the variable filec, an interactive C
shell can conplete a partially typed fil enane or user nane.
When an unanbi guous partial filenane is followed by an ESC
character on the termnal input line, the shell fills in the
remai ni ng characters of a matching filenanme fromthe working
directory.

If a partial filenane is followed by the ECF character (usu-
ally typed as CTRL-d), the shell lists all filenanes that
match. It then pronpts once again, supplying the inconplete
command |ine typed in so far

When the last (partial) word begins wwth a tilde (~), the
shell attenpts conpletion wth a user nane, rather than a
file in the working directory.

The term nal bell signals errors or multiple matches; this
can be inhibited by setting the variable nobeep. You can

exclude files with certain suffixes by Ilisting those suf-
fixes in the variable fignore. |1f, however, the only possi-
ble conpletion includes a suffix in the Ilist, it 1is not

ignored. fignore does not affect the listing of filenanmes by
t he ECF character

Lexical Structure
The shell splits input lines into words at space and tab
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characters, except as noted below. The characters & |, ;
<, > (, and ) formseparate words; if paired, the pairs
form single words. These shell netacharacters can be nade
part of other words, and their special mnmeaning can be
suppressed by preceding themwith a "\' (backslash). A new
| ine preceded by a \ is equivalent to a space character.

In addition, a string enclosed in matched pairs of single-
guotes ('), double-quotes ("), or backquotes ('), forns a
partial word; netacharacters in such a string, including any
space or tab characters, do not form separate words. Wthin
pairs of backquote () or double-quote (") <characters, a
new i ne preceded by a "\' (backslash) gives a true newine
character. Additional functions of each type of quote are
described, below, under Variable Substitution, Command Sub-
stitution, and Filenane Substitution.

When the shell's input is not a termnal, the character #
i ntroduces a conment that continues to the end of the input
line. |Its special neaning is suppressed when preceded by a

\ or enclosed in matching quotes.
Command Li ne Parsing

A sinple command is conposed of a sequence of words. The
first word (that is not part of an I/O redirection) speci-
fies the command to be executed. A sinple conmand, or a set
of sinple commands separated by | or | & characters, forns a
pipeline. Wth |, the standard output of the preceding com
mand is redirected to the standard i nput of the command that
follows. Wth |& both the standard error and the standard
output are redirected through the pipeline.

Pi pel i nes can be separated by semcolons (;), in which case
they are executed sequentially. Pipelines that are separated
by & or || formconditional sequences in which the execu-
tion of pipelines on the right depends upon the success or
failure, respectively, of the pipeline on the left.

A pi peline or sequence can be enclosed within parentheses " (
)" to form a sinple command that can be a conponent in a
pi pel i ne or sequence.

A sequence of pipelines can be executed asynchronously or
"in the background" by appending an & ; rather than waiting
for the sequence to finish before issuing a pronpt, the
shell displays the job nunber (see Job Control, below and
associ ated process I Ds and pronpts inmedi ately.
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Hi story Substitution

Hi story substitution allows you to use words from previous
command lines in the conmand |ine you are typing. This sim
plifies spelling corrections and the repetition of conpli-
cated comrands or argunments. Command |ines are saved in the
history list, the size of which is controlled by the history
vari abl e. The nost recent command is retained in any case.
A history substitution begins with a ! (al though you can
change this wth the histchars variable) and may occur any-
where on the conmmand line; history substitutions do not
nest . The ! can be escaped with \ to suppress its speci al
meani ng.

I nput |ines containing history substitutions are echoed on
the term nal after being expanded, but before any other sub-
stitutions take place or the command gets execut ed.

Event Designators
An event designator is a reference to a coormand line entry
in the history list.
! Start a history substitution, except when foll owed
by a space character, tab, newine, = or (.
M Refer to the previous command. By itself, this
substitution repeats the previous conmand.
I'n Refer to command |ine n.
'-n Refer to the current conmand |ine mnus n.
I'str Refer to the nost recent comand starting wth
str.
I ?2str?
Refer to the nbst recent comrand containing str.
I?str? additional
Refer to the nost recent command containing str
and append additional to that referenced command.
I'{command} additi onal
Refer to the nost recent command beginning wth
command and append additional to that referenced

conmand.
Aprevi ous_wor d”*repl acenent ©
Repeat the previous comand Iline replacing the

string previous word with the string repl acenent.
This is equivalent to the history substitution:
. s/ previous_word/ repl acenent/.

To re-execute a specific previous command AND nake

such a substitution, say, re-executing conmand #6,
. 6s/ previous_word/ repl acenent/.
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Word Desi gnators

A ' (colon) separates the event specification from the
word designator. It can be omtted if the word designator
begins with a », $ *, - or % If the word is to be
selected fromthe previous command, the second ! character
can be omtted fromthe event specification. For instance,
I'':1 and !:1 both refer to the first word of the previous

command, while !'!'$ and !'$ both refer to the last word in the
previ ous command. Wrd desi gnators include:

# The entire command |ine typed so far.

0 The first input word (command).

n The n'th argunent.

A The first argunment, that is, 1.

$ The | ast argunent.

% The word matched by (the nost recent) ?s search.

Xx-y A range of words; -y abbreviates 0-y.

* Al the argunents, or a null value if there is
just one word in the event.

X* Abbrevi ates x-$.

X- Li ke x* but omtting word $.

Modi fiers
After the optional word designator, you can add one of the
foll owi ng nodifiers, preceded by a :.

h Renove a trailing pathnane conponent, |eaving the
head.

r Remove a trailing suffix of the form .xxx', |eav-
i ng the basenane.

e Renove all but the suffix, |eaving the Extension.

sii/rl
Substitute r for I|.

t Renove all | eading pathnane conponents, |eaving
the tail.

& Repeat the previous substitution.

g Apply the change to the first occurrence of a
match in each word, by prefixing the above (for
exanple, g&).

p Print the new command but do not execute it.

q Quot e the substituted words, escaping further sub-

stitutions.
X Li ke q, but break into words at each space charac-
ter, tab or new i ne.

Unl ess preceded by a g, the nodification is applied only to
the first string that matches |; an error results if no
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Al'i

string matches.

The |l eft-hand side of substitutions are not regular expres-
sions, but character strings. Any character can be used as
the delimter in place of /. A backslash quotes the delim
iter character. The character & in the right hand side, is
replaced by the text fromthe | eft-hand-side. The & can be
guoted with a backslash. A null | uses the previous string
either froma | or froma contextual scan string s from!?s.
You can omt the rightnost delimter if a newine inmmedi-
ately follows r; the rightnost ? in a context scan can
simlarly be omtted.

W thout an event specification, a history reference refers
either to the previous conmand, or to a previous history
reference on the command line (if any).

ck Substitution

Al ArA
This 1is equivalent to the hi story substitution:
L:s/l/r/.

ases

The C shell maintains a list of aliases that you can create,
display, and nodify wusing the alias and unalias comuands.
The shell checks the first word in each command to see if it
mat ches the nanme of an existing alias. |If it does, the com
mand is reprocessed with the alias definition replacing its
nane; the history substitution nechanismis nade avail able
as though that command were the previous input I|ine. Thi s
allows history substitutions, escaped with a backslash in
the definition, to be replaced with actual comand Iine
argunents when the alias is used. |If no history substitu-
tionis called for, the argunents remai n unchanged.

Al'i ases can be nested. That is, an alias definition can con-
tain the name of another alias. Nested aliases are expanded
before any history substitutions is applied. This is useful
in pipelines such as

alias Im'ls -1 \I'* | nore

which when <called, pipes the output of [|s(1) through
nore(1l).

Except for the first word, the nane of the alias may not

appear in its definition, nor in any alias referred to by
its definition. Such |oops are detected, and cause an error
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message.

I/ O Redirection
The foll ow ng nmetacharacters indicate that the subsequent
word is the nane of a file to which the command' s standard
i nput, standard output, or standard error is redirected,
this word is variable, conmmnd, and filenane expanded
separately fromthe rest of the conmmand.

< Redirect the standard input.

<<wor d Read the standard input, up to aline that is
identical wth word, and place the resulting
lines in a tenporary file. Unless word is
escaped or quoted, variable and command sub-
stitutions are perforned on these |Iines.
Then, the pipeline is invoked with the tem
porary file as its standard input. word is
not subjected to variable, filenanme, or com
mand substitution, and each line is conpared
to it before any substitutions are perforned

by the shell.

> >| >& >&!
Redirect the standard output to a file. | f
the file does not exist, it is created. |If

it does exist, it is overwitten; its previ-
ous contents are |ost.

When set, the variable noclobber prevents

destruction of existing files. It also
prevents redirection to termnals and
/dev/null, wunless one of the ! fornms is

used. The & fornms redirect both standard
output and the standard error (diagnostic
output) to the file.
>> >>& >>| >>&I1

Append the standard output. Like >, but
pl aces output at the end of the file rather
than overwiting it. |If noclobber is set, it
is an error for the file not to exist, unless
one of the ! forms is wused. The & forns
append both the standard error and standard
output to the file.

Vari abl e Substitution
The C shell nmaintains a set of variables, each of which is
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conposed of a nane and a value. A variable nane consists of
up to 20 letters and digits, and starts with a letter (the
underscore is considered a letter). A variable's value is a
space-separated list of zero or nore words.

To refer to a variable's value, precede its nanme with a “$'.
Certain references (described below) can be used to sel ect
specific words fromthe value, or to display other infornma-
tion about the variable. Braces can be used to insulate the
reference fromother characters in an input-line word.

Vari abl e substitution takes place after the input Iline 1is
anal yzed, aliases are resolved, and I/Oredirections are
applied. Exceptions to this are variable references in 1/0
redirections (substituted at the tinme the redirectionis
made), and backquoted strings (see Conmmand Substitution).

Vari abl e substitution can be suppressed by preceding the $
with a \, except wthin double-quotes where it always
occurs. Variable substitution is suppressed inside of
si ngl e- quot es. A $ is escaped if followed by a space char-
acter, tab or new i ne.

Vari abl es can be created, displayed, or destroyed using the
set and wunset commands. Sone variables are naintai ned or

used by the shell. For instance, the argv variable contains
an inmage of the shell's argunent list. O the variables
used by the shell, a nunber are toggles; the shell does not

care what their value is, only whether they are set or not.

Nunerical values can be operated on as nunbers (as with the
@ built-in commuand). Wth nuneric operations, an enpty
value is considered to be zero; the second and subsequent
words of multiword values are ignored. For instance, when
the verbose variable is set to any value (including an enpty
val ue), conmmand input is echoed on the termnal.

Command and fil enane substitution is subsequently applied to
the words that result fromthe variable substitution, except
when suppressed by double-quotes, when noglob 1is set
(suppressing filenane substitution), or when the reference
is quoted with the :q nodifier. Wthin double-quotes, a
reference is expanded to form (a portion of) a quoted
string; multiword values are expanded to a string wth
enbedded space characters. Wen the :q nodifier is applied
to the reference, it 1is expanded to a |I|ist of space-
separated words, each of which is quoted to prevent subse-
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quent command or fil enane substitutions.

Except as noted below, it is an error to refer to a variable
that is not set.

$var

${var} These are replaced by words fromthe val ue of
var, each separated by a space character. |If
var is an environnent variable, its value 1is
returned (but "' nodi fiers and the ot her

forms given bel ow are not avail able).

$var [ i ndex]

${var[index]} These select only the indicated words from
the value of var. Variable substitution is
applied to index, which may consist of (or

resul t in) a either single nunber, two
nunbers separated by a "-', or an asterisk

Wrds are indexed starting from 1; a *'
selects all words. If the first nunber of a
range is omtted (as wth S$argv[-2]), it
defaults to 1. If the |ast nunber of a range
is omtted (as with $argv[1l-]), it defaults
to $#var (the word count). It is not an

error for arange to be enpty if the second
argunent is omtted (or wthin range).

$#nane

${#nane} These give the nunber of words in the vari-
abl e.

$0 This substitutes the nanme of the file from
whi ch command input is being read except for
setuid shell scripts. An error occurs if the
nanme i s not known.

$n

${n} Equi val ent to $argv[n].

$* Equi val ent to $argv[*].

The nodifiers :e, :h, :q, :r, :t, and :x can be applied (see

Hi story Substitution), as can :gh, :gt, and :gr. If {}

(braces) are used, then the nodifiers nust appear within the

br aces. The current inplenentation allows only one such

nodi fier per expansion.

The followi ng references may not be nodified with : nodi f -
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iers.

$?var

${ ?var}
Substitutes the string 1 if var is set or O if it is
not set.

$?0 Substitutes 1 if the current input filenane is known or
Oif it is not.

$$  Substitute the process nunber of the (parent) shell.
$< Substitutes a line fromthe standard input, wth no

further interpretation thereafter. It can be used to
read fromthe keyboard in a C shell script.

Command and Fil enane Substitutions

Command and fil enane substitutions are applied selectively
to the argunments of built-in conmands. Portions of expres-
sions that are not evaluated are not expanded. For non-
built-in commands, fil enane expansion of the comrand nane is
done separately fromthat of the argunment list; expansion
occurs in a subshell, after I/Oredirection is performned.

Command Substitution

F

A conmand encl osed by backquotes (... ) is perforned by a
subshell. Its standard output is broken into separate words
at each space character, tab and newline; null words are
di scar ded. This text replaces the backquoted string on the
current command line. Wthin double-quotes, only newine
characters force new words; space and tab characters are
preserved. However, a final newine is ignored. It is
therefore possible for a comuand substitution to yield a
partial word.

enane Substitution

Unguot ed words contai ning any of the characters *, ?, [ or
{, or that begin with ~, are expanded (al so known as gl ob-
bing) to an al phabetically sorted list of filenanes, as fol-
| ows:

* Mat ch any (zero or nore) characters.
? Mat ch any single character.
[ ... ] Mat ch any single character in the enclosed

list(s) or range(s). Alist is a string of
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characters. A range is t wo characters
separated by a dash (-), and includes all the

characters in between in the ASCI1 collating
sequence (see ascii(5)).
{ str, str, ... }

Expand to each string (or filename-matching
pattern) in the comma-separated list. Unlike
t he pattern-matchi ng expressions above, the
expansion of this construct is not sorted.
For instance, {b,a} expands to "b' "a', (not
"a" "b'). As special cases, the characters {
and }, along with the string {}, are passed
undi st ur bed.

~[user] Your hone directory, as indicated by the
value of the variable home, or that of user,
as indicated by the password entry for user.

Only the patterns *, ? and [...] inply pattern nmatching;
an error results if no filenanme matches a pattern that con-
tains them The ".' (dot character), when it is the first
character in a filename or pathnane conponent, nust be
mat ched explicitly. The / (slash) nust also be matched
explicitly.

Expressi ons and Operators
A nunber of C shell built-in commands accept expressions, in
which the operators are simlar to those of C and have the
sanme precedence. These expressions typically appear in the
@ exit, if, set and while commands, and are often used to
regul ate the flow of control for executing comuands. Com
ponents of an expression are separated by white space.

Nul | or m ssing values are considered 0. The result of al
expressi ons is a string, which my represent decinal
nunbers.

The following C shell operators are grouped in order of pre-

cedence:
(...) gr oupi ng
~ one's conpl enent
! | ogi cal negation
*

/ % mul tiplication, division, remainder
(These are right associative, which
can |lead to wunexpected results.
G oup conbinations explicitly with
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par ent heses.)

+ - addition, subtraction (also right
associ ative)
<< >> bitwi se shift left, bitwse shift
ri ght
< > <= >= | ess than, greater than, less than
or equal to, greater than or equal
to
== = =~ I~ equal to, not equal to, filenane-
substitution pattern mat ch
(descri bed bel ow), filenane-
substitution pattern m smatch
& bitwi se AND
A bitwi se XOR (excl usive or)
| bitwi se inclusive OR
&& | ogi cal AND
| | | ogi cal OR
The operators: ==, != =~ and !~ conpare their argunents
as strings; other operators use nunbers. The operators =~
and !~ each check whether or not a string to the left

matches a filename substitution pattern on the right. This
reduces the need for switch statenments when pattern-nmatching
between strings is all that is required.

Al so available are file inquiries:

-r filename Return true, or 1 if the wuser has read
access. O herwise it returns false, or O.

-wfilename True if the user has wite access.

-x filename True if the user has execute perm ssion
(or search perm ssion on a directory).

-e filenanme True if filenanme exists.

-o filename True if the user owns fil enane.

-z filename True if filename is of zero | engt h
(enpty).

-f filename True if filenane is a plain file.

-d filename True if filenane is a directory.

If filename does not exist or is inaccessible, then al
inquiries return false.

An inquiry as to the success of a cormmand is al so avail abl e:
{ command } |If command runs successfully, the expres-
sion evaluates to true, 1. Oherwise, it

evaluates to false, O. (Not e: Con-
versely, command itself typically returns
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0 when it runs successfully, or sonme other
value if it encounters a problem If you
want to get at the status directly, use
the value of the status variable rather
than this expression).

Control Flow
The shell contains a nunber of commands to regulate the fl ow
of control in scripts and within limts, fromthe term nal
These conmmands operate by forcing the shell either to reread
input (to loop), or to skip input under certain conditions
(to branch).
Each occurrence of a foreach, switch, while, if...then and
else built-in comuand nust appear as the first word on its
own input line.

If the shell's input is not seekable and a loop is being
read, that input 1is buffered. The shell perfornms seeks
within the internal buffer to acconplish the rereading
inplied by the loop. (To the extent that this allows, back-
ward goto commands wi Il succeed on nonseekabl e inputs.)

Command Executi on
If the command is a C shell built-in command, the shell exe-
cutes it directly. Oherwise, the shell searches for a file

by that nanme with execute access. |If the command nane con-
tains a [/, the shell takes it as a pathnanme, and searches
for it. |If the command nane does not contain a /, the shel

attenpts to resolve it to a pathnane, searching each direc-
tory in the path variable for the command. To speed the
search, the shell uses its hash table (see the rehash

built-in command) to elimnate directories that have no
applicable files. This hashing can be disabled with the -c
or -t, options, or the unhash built-in conmand.

As a special case, if thereis no / in the name of the

script and there is an alias for the word shell, the expan-
sion of the shell alias is prepended (w thout nodification)
to the command line. The systemattenpts to execute the

first word of this special (late-occurring) alias, which
should be a full pathnane. Renaining words of the alias's
definition, along with the text of the input line, are
treated as argunents.

When a pathnane is found that has proper execute perms-

sions, the shell forks a new process and passes it, along
with its argunents, to the kernel using the execve() system
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call (see exec(2)). The kernel then attenpts to overlay the
new process with the desired program |If the file is an
executable binary (in a.out(4) format) the kernel succeeds

and begi ns executing the new process. |If the file is a text
file and the first |I|ine begins with #!', the next word is
taken to be the pathnane of a shell (or command) to inter-
pret that script. Subsequent words on the first line are
taken as options for that shell. The kernel invokes (over-
| ays) the indicated shell, using the name of the script as

an ar gunent.

I f neither of the above conditions holds, the kernel cannot
overlay the file and the execve() call fails (see exec(2));
the C shell then attenpts to execute the file by spawning a

new shell, as foll ows:
+ If the first character of the file is a #, a C shel
is invoked.
+ O herw se, a Bourne shell is invoked.

Si gnal Handl i ng
The shell normally ignores QU T signals. Background | obs
are inmmune to signals generated fromthe keyboard, including
hangups (HUP). Qher signals have the values that the C
shell inherited fromits environnment. The shell's handling
of interrupt and termnate signals wthin scripts can be
controlled by the onintr built-in command. Login shells
catch the TERM signal; otherwise, this signal is passed on

to child processes. In no case are interrupts allowed when
a login shell is reading the .logout file.

Job Contro
The shell associates a nunbered job wth each comand

sequence to keep track of those conmands that are running in
t he background or have been stopped with TSTP signals (typi-

cally CITRL-2z). When a command or command sequence (sem -
colon separated list) is started in the background using the
& netacharacter, the shell displays a line with the job

nunber in brackets and a |list of associ ated process nunbers:
[1] 1234

To see the current |ist of jobs, use the jobs built-in com
mand. The job nost recently stopped (or put into the back-
ground if none are stopped) is referred to as the current
job and is indicated with a "+ . The previous job is indi-
cated with a "-'; when the current job is termnated or
noved to the foreground, this job takes its place (becones
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the new current job).

To mani pul ate jobs, refer to the bg, fg, kill, stop, and %
built-in commands.

A reference to a job begins with a "~ %. By itself, the
percent-sign refers to the current job.

% % %0 The current job.

% The previous job.

% Refer to job j as in: “kill -9 %". j can
be a job nunber, or a string that uniquely
specifies the command line by which it was
started; fg %i' mght bring a stopped vi
job to the foreground, for instance.

%@string Specify the job for which the command 1ine
uni quely contains string.

A job running in the background stops when it attenpts to
read from the termnal. Background jobs can normally

produce output, but this can be suppressed using the “stty
tost op’ conmmand.

St at us Reporting

Bui

While running interactively, the shell tracks the status of
each job and reports whenever the job finishes or becones
bl ocked. It normally displays a nessage to this effect as
it issues a pronpt, in order to avoid disturbing the appear-
ance of your input. \Wen set, the notify variable indicates
that the shell is to report status changes inmediately. By
default, the notify command marks the current process; after
starting a background job, type notify to mark it.

lt-1n Commands

Built-in commands are executed within the C shell. If a
built-in comrand occurs as any conponent of a pipeline
except the last, it is executed in a subshell.

Nul I command. This conmand is interpreted, but
perfornms no action.

alias [ nanme [ def ] ]
Assign def to the alias nanme. def is a |list of
wor ds t hat may contain escaped hi story-
substitution netasyntax. nane is not allowed to
be alias or wunalias. If def is omtted, the
current definition for t he al i as name IS

-51-



di spl ayed. I f both nane and def are omtted, al
al i ases are displayed with their definitions.

bg [ %ob ... ]
Run the current or specified jobs in the back-
gr ound.

br eak Resune execution after the end of the nearest
enclosing foreach or while |loop. The remaining
commands on the current line are executed. Thi s

allows nultilevel breaks to be witten as a |i st
of break commands, all on one |ine.

breaksw Break froma switch, resumng after the endsw.

case | abel :
A label in a switch statenent.

cd [ dir ]

chdir [ dir ]
Change the shell's working directory to directory
dir. If no argunment is given, change to the hone
directory of the user. |If dir is a relative path-
nane not found in the current directory, check for
it in those directories listed in the cdpath
vari abl e. If dir is the name of a shell variable
whose value starts with a /, change to the direc-
tory named by that val ue.

conti nue Continue execution of the next iteration of the
nearest enclosing while or foreach | oop.

default: Labels the default case in a switch statenent.
The default should cone after all case | abels.
Any remai ning commands on the command |ine are
first executed.

dirs [ -1 ]
Print the directory stack, nobst recent to the
left; the first directory shown is the current
directory. Wth the -1 argunent, produce an unab-
breviated printout; wuse of the ~ notation is
suppr essed.

echo [ -n ] list

The words in list are witten to the shell's stan-
dard output, separated by space characters. The
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output is termnated with a newine unless the -n
option is used.

csh will, by default, invoke its built-in echo, if
echo is called without the full pathname of a Unix
command, regardless of the configuration of your
PATH (see echo(1l)).

eval argunent. ..

Reads the argunents as input to the shell and exe-
cutes the resulting command(s). This is usually
used to execute conmands generated as the result
of command or variable substitution. See tset(1B)
for an exanple of how to use eval

exec command

Execute command in place of +the «current shell,
whi ch term nates.

exit [ (expr) ]

fg [ %ob

The calling shell or shell script exits, either
with the value of the status variable or with the
val ue specified by the expression expr.

]

Bring the current or specified job into the fore-
gr ound.

foreach var (wordlist)

end. ..

gl ob wor dl

The variable var 1is successively set to each
menber of wordlist. The sequence of conmands
between this command and the matching end is exe-
cuted for each new value of var. Both foreach and
end nust appear al one on separate |ines.

The built-in command conti nue nay be used to ter-
mnate the execution of the current iteration of
the loop and the built-in comand break nay be
used to termnate execution of the foreach com
mand. Wen this command is read from the term -
nal, the loop is read once pronpting with ? before
any statenments in the | oop are execut ed.

i st
Perform filenane expansion on wordlist. Li ke

echo, but no \ escapes are recogni zed. Wrds are
delimted by NULL characters in the output.
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goto | abel

hashst at

hi story [

if (expr)

if (expr)

The specified label is a filenane and a conmand
expanded to yield a label. The shell rewinds its
i nput as nuch as possi ble and searches for a I|ine
of the formlabel: possibly preceded by space or
tab characters. Execution continues after the
indicated line. It is an error to junp to a | abel
that occurs between a while or for built-in com
mand and its correspondi ng end.

Print a statistics line indicating how effective
the internal hash table for the path variabl e has
been at |ocating commands (and avoiding execs).
An exec is attenpted for each conmponent of the
pat h where the hash function indicates a possible
hit and in each conponent that does not begin with
a /'. These statistics only reflect the effec-
tiveness of +the path variable, not the cdpath
vari abl e.

-hr 1 [ n]
Display the history list; if nis given, display
only the n nost recent events.

-r Reverse the order of printout to be nost
recent first rather than ol dest first.

-h Display the history list wthout |eading
nunbers. This is used to produce files suit-
able for sourcing using the -h option to
sour ce.

conmmand

I f the specified expression evaluates to true, the

single comand with argunents is executed. Vari-

abl e substitution on conmand happens early, at the
sanme tine it does for the rest of the if command.
command nust be a sinple command, not a pipeline,

a command |ist, or a parenthesized command |ist.

Note: |/Oredirection occurs even if expr is

false, when comand is not executed (this is a

bug) .

t hen

éiée if (expr2) then
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el se

endi f

j obs[ -1

limt [

]

If expr is true, conmands up to the first else are

execut ed. O herwise, if expr2is true, the com
mands between the else if and the second else are
execut ed. O herwi se, commnds between the el se

and the endif are executed. Any nunber of else if
pairs are allowed, but only one else. Only one
endif is needed, but it is required. The words
el se and endif nust be the first nonwhite charac-
ters on aline. The if nust appear alone on its
input line or after an el se.

Li st the active jobs under job control.

- Li st process IDs, in addition to the nornal
i nformation.

ig] [ pid] [ %ob ]

Send the TERM (term nate) signal, by default, or
the signal specified, to the specified process ID,

the job indicated, or the current |ob. Si gnal s
are either given by nunber or by nane. There is
no default. Typing kill does not send a signal to

the current job. |If the signal being sent is TERM
(termnate) or HUP (hangup), then the job or pro-
cess is sent a CONT (continue) signal as well.

- Li st the signal nanes that can be sent.

-h'] [ resource [ max-use ]| ]

Limt the consunption by the current process or
any process it spawns, each not to exceed nmax-use

on the specified resource. |If max-use is omtted,
print the current imt; if resource is omtted,
display all limts. (Run the sysdef(1M command

to obtain the nmaximum possible |imts for your
system The values reported are in hexadecimal,
but can be translated into decimal nunbers using
the bc(1l) command).

-h Use hard limts instead of the current |im
its. Hard |imts inpose a ceiling on the
values of the current limts. Only the

privileged user may raise the hard limts.

resource i s one of:
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cputime Maxi mrum CPU seconds per pro-
cess.

filesize Largest single file allowed;
limted to the size of the
filesystem (see df(1M).

dat asi ze (heapsi ze)
Maxi mrum data size (i ncluding
stack) for the process. This
is the size of vyour virtua
menory See swap(1M.

st acksi ze Maxi mum stack size for the
process. See swap(1M.

cor edunpsi ze Maxi mum si ze of a core dunp

(file). This limted to the
size of the fil esystem
descriptors Maxi mum  nunber of file
descriptors. Run sysdef ().
menorysi ze Maxi mum  si ze of virtua
nmenory.

max-use is a nunber, with an optional scaling fac-
tor, as follows:

nh Hours (for cputine).

nk n kil obytes. This is the default
for all but cputine.

nm n negabytes or mnutes (for cpu-
tinme).

nm ss M nut es and seconds (for cputine).

Exanple of limt: tolimt the size of a core
file dunp to O Megabytes, type the foll ow ng:
limt coredunpsize OM

login [ usernane| -p ]

| ogout

nice [ +n

Term nate a login shell and invoke |ogin(1l). The
.logout file is not processed. |If username is
omtted, login pronpts for the name of a user

-p Preserve the current environnment (variables).
Term nate a | ogin shell

| -n ] [ command ]

I ncrenent the process priority value for the shel
or for comand by n. The higher the priority
value, the lower the priority of a process, and
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the slower it runs. Wen given, conmand is al ways
run in a subshell, and the restrictions placed on
commands in sinple if conmands apply. |If command
is omtted, nice increnents the value for the
current shell. If no increnent is specified, nice
sets the process priority value to 4. The range
of process priority values is from-20 to 20.
Val ues of n outside this range set the value to
the lower, or to the higher boundary, respec-
tively.

+n I ncrenment the process priority value by n.

-n Decrenment by n. This argunent can be used
only by the privil eged user.

nohup [ command ]
Run command wth HUPs ignored. Wth no argunents,
ignore HUPs throughout the remainder of a script.
When given, conmmand is always run in a subshell,
and the restrictions placed on conmands in sinple
if statenents apply. Al processes detached wth
& are effectively nohup'd.

notify [ % ob ]
Notify the user asynchronously when the status of
the current job or specified jobs changes.

onintr [ -| |abel]
Control the action of the shell on interrupts.
Wth no argunments, onintr restores the default
action of the shell on interrupts. (The shel
term nates shell scripts and returns to the term -
nal command input level). Wth the - argunent,
the shell ignores all interrupts. Wth a | abel

argunment, the shell executes a goto | abel when an
interrupt is received or a child process ter-
m nat es because it was interrupted.

popd [ +n ] Pop the directory stack and cd to the new top
directory. The elenents of the directory stack
are nunbered fromO starting at the top.

+n Discard the n"th entry in the stack

pushd [ +n | dir]
Push a directory onto the directory stack. Wth
no argunents, exchange the top two el enents.
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+n Rotate the n"th entry to the top of the stack
and cd to it.

dir Push the current working directory onto the
stack and change to dir.

rehash Reconpute the internal hash table of the contents
of directories listed in the path variable to
account for new commands added. Reconpute the

internal hash table of the contents of directories
listed in the cdpath variable to account for new
directori es added.

repeat count command
Repeat conmmand count tinmes. conmand is subject to
the sanme restrictions as wth the one-line if
statenent .

set [var [ = value ] ]

set var[n] = word
Wth no argunents, set displays the values of al
shell vari abl es. Mul tiword val ues are displ ayed
as a parenthesized list. Wth the var argunent
al one, set assigns an enpty (null) value to the
variable var. Wth argunents of the form var =
val ue set assigns value to var, where value is one
of :

wor d A single word (or quoted string).
(wordlist) A space-separated list of words
encl osed i n parent heses.

Val ues are command and filename expanded before

bei ng assigned. The form set var[n] = word
replaces the n"th word in a multiword value wth
wor d.

setenv [ VAR [ word ] ]

With no arguments, setenv displays all ENVIRONMENT
vari ables. Wth the VAR argunent, setenv sets the
envi ronnment variable VAR to have an enpty (null)
val ue. (By convention, environnent variables are
normal |y given upper-case nanes.) Wth both VAR
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and word arguments, setenv sets the ENVIRONMENT

variable NAME to the value word, which nust be
either a single word or a quoted string. The nost
commonl y used environnent variables, USER  TERM
and PATH, are automatically inported to and
exported fromthe csh variables wuser, term and
path; there is no need to use setenv for these.

In addition, the shell sets the PWD ENVIRONMENT

variable from the c¢sh variable cwd whenever the
| atter changes.

The environnent variables LC CTYPE, LC MESSAGES,
LC TIME, LC COLLATE, LC NUMERIC, and LC_MONETARY
take i medi ate effect when changed within the C
shel | .

If any of the LC* wvariables ( LC_CTYPE,
LC MESSAGES, LC TIME, LC COLLATE, LC _NUMERI C,
and LC_MONETARY ) (see environ(5)) are not
set in the environnent, the operational
behavi or of csh for each correspondi ng | ocal e
category is determned by the value of the
LANG environnent variable. |If LCALL is set,
its contents are used to override both the
LANG and the other LC * vari abl es. If none
of the above variables is set in the environ-
ment, the "C' (U S. style) |ocale determ nes
how csh behaves.

LC CTYPE
Det erm nes how csh handles characters.
Wen LC CTYPE is set to a valid val ue,
csh can display and handle text and
filenames containing valid characters
for that |ocale.

LC_MESSAGES

Det er mi nes how di agnostic and i nforna-
tive nessages are presented. This
i ncl udes the | anguage and style of the
nessages and the correct formof affir-
mati ve and negati ve responses. In the
"C' locale, the nessages are presented
in the default formfound in the program
itself (in nost cases, U S./English).
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LC_NUMERI C
Determ nes the value of the radix char-
acter (decimal point (".") in the "C'
| ocal e) and thousand separator (enpty
string ("") in the "C" locale).

shift [ variable ]
The conponents of argv, or variable, if supplied,
are shifted to the left, discarding the first com
ponent. It is an error for the variable not to be
set or to have a null val ue.

source [ -h ] nane
Reads commands from nane. source comrands rmay be
nested, but if they are nested too deeply the
shell may run out of file descriptors. An error
in a sourced file at any level term nates al
nest ed source commands.

-h Pl ace commands fromthe file nane on the
history list wthout executing them

stop %obid ..
Stop the current or specified background job.

stop pid ..
Stop the specified process, pid. (see ps(l)).

suspend Stop the shell inits tracks, nmuch as if it had
been sent a stop signal with *Z. This is nost
often used to stop shells started by su.

switch (string)
case | abel :

br eaksw
defaul t:
br eaksw
endsw
Each | abel is successively matched, against the

specified string, which is first conmmand and
fil enane expanded. The file netacharacters * ?

and [...] may be used in the case | abels, which
are vari abl e expanded. If none of the |abels
mat ch before a "default” label is found, execution
begins after the default |abel. Each case state-
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ment and the default statenent nust appear at the
begi nning of a line. The command breaksw contin-
ues execution after the endsw. O herw se control
falls through subsequent case and default state-
nents as with C. If no | abel natches and there is
no default, execution continues after the endsw.

time [ command ]

Wth no argunment, print a sunmary of tine used by
this C shell and its children. Wth an optional
command, execute command and print a summary of
the tinme it uses.

As of this witing, the tinme built-in comand does
NOT conpute the last 6 fields of output, rendering
the output to erroneously report the value "0" for
t hese fields.

exanple %inme Is -R
9.0u 11.0s 3:32 10% 0+0k 0+0i o Opf +0w

(See bel ow the "Environnment Variables and Prede-
fined Shell Variables" sub-section on the tine
vari abl e.)

umask [ val ue ]

Display the file creation mask. Wth value, set
the file creation nask. Wth value given in
octal, the user can turn-off any bits, but cannot
turn-on bits to allow new perm ssions. Comon
val ues include 077, restricting all permssions
fromeveryone el se; 002, giving conplete access to
the group, and read (and directory search) access
to others; or 022, giving read (and directory
search) but not wite permission to the group and
ot hers.

unal i as pattern

unhash

unlimt [

Di scard aliases that match (fil enanme substitution)
pattern. Al aliases are renoved by "unalias *'.

Di sable the internal hash tables for the path and
cdpat h vari abl es.

-h'] [ resource ]

Renobve a |limtation on resource. |If no resource
is specified, then all resource limtations are
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renmoved. See the description of the limt comand
for the Iist of resource names.

-h Renove corresponding hard limts. Only the
privileged user may do this.

unset pattern
Renove vari abl es whose nanmes match (filenane sub-
stitution) pattern. All variables are renoved by
‘unset *'; this has noticeably distasteful side
ef fects.

unset env vari abl e
Renove variable from the environnent. As wth
unset, pattern matching is not perforned.

wai t Wait for background jobs to finish (or for an
interrupt) before pronpting.

whil e (expr)

éhd VWhile expr is true (evaluates to nonzero), repeat

commands between the while and the nmatching end
statenent. break and continue nmay be used to ter-
mnate or continue the |loop prematurely. The
whil e and end nust appear alone on their input
| i nes. If the shell's input is a termnal, it
pronpts for commands with a question-mark until
the end command is entered and then perfornms the
commands in the | oop.

% job ] [ &]
Bring the current or indicated job to the fore-
gr ound. Wth the anpersand, continue running job
in the background.

@[ var =expr ]

@[ var[n] =expr ]
Wth no argunents, display the values for al
shell variables. Wth argunents, set the variable
var, or the n'th word in the value of var, to the
value that expr evaluates to. (If [n] is sup-
plied, both var and its n'th conponent nmnust
al ready exist.)

I f the expression contains the characters >, <, &

or |, then at Ileast this part of expr nust be
pl aced wi t hin parent heses.
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The operators *=, +=, and so forth, are available
as in C  The space separating the name fromthe
assi gnnent operator is optional. Spaces are, how
ever, mandatory in separating conponents of expr
t hat woul d ot herw se be single words.

Speci al postfix operators, ++ and --, increnment or
decrenent nane, respectively.

Envi ronnent Vari abl es and Predefined Shell Vari abl es
Unli ke the Bourne shell, the C shell maintains a distinction
bet ween environnment variables, which are automatically
exported to processes it invokes, and shell variables, which

are not. Both types of variables are treated simlarly
under variable substitution. The shell sets the variables
argv, cwd, hone, path, pronpt, shell, and status upon ini-

tialization. The shell copies the environnent variabl e USER

into the shell variable user, TERMinto term and HOVE into
hone, and copi es each back into the respective environment

vari abl e whenever the shell variables are reset. PATH and
path are simlarly handled. You need only set path once in
the .cshrc or .login file. The environnment variable PW is
set fromcwd whenever the latter changes. The follow ng
shel | vari abl es have predefined neanings:

argv Argunent list. Contains the list of com
mand l'ine argunents supplied to the
current invocation of the shell. Thi s

vari abl e determ nes the value of the posi-
tional paraneters $1, $2, and so on

cdpat h Contains a |list of directories to be
searched by the cd, chdir, and popd com
mands, if the directory argunment each

accepts is not a subdirectory of the
current directory.

cwd The full pathnane of the current direc-
tory.
echo Echo commands (after substitutions) just

bef ore executi on.

fignore Alist of filename suffixes to ignore when
attenpting filename conpletion. Typically

the single word ".o0'.
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filec

har dpat hs

hi st char s

hi story

home

i gnor eeof

mai |

nobeep

nocl obber

Enabl e fil enane conpletion, in which case
the CTRL-d character EOT and the ESC char -
acter have special significance when typed
in at the end of a termnal input |ine:

EOT Print alist of all filenanes that
start with the preceding string.

ESC Repl ace the preceding string with the
| ongest unanbi guous ext ensi on.

If set, pathnanmes in the directory stack
are resolved to contain no synbolic-I|ink
conponent s.

A two-character string. The first charac-
ter repl aces ! as t he hi story-
substitution character. The second
repl aces the carat (”) for quick substitu-
tions.

The nunber of lines saved in the history
list. A very large nunber may use up al
of the C shell's nmenory. |If not set, the
C shell saves only the nost recent com
mand.

The user's honme directory. The filenane
expansion of ~ refers to the value of this
vari abl e.

If set, the shell ignores ECF from term -
nal s. This protects against accidentally
killing a C shell by typing a CTRL-d.

Alist of files where the C shell checks
for mail. |If the first word of the val ue
is a nunber, it specifies a mail checking
interval in seconds (default 5 m nutes).

Suppress the bell during comand conpl e-
tion when asking the C shell to extend an
anbi guous fil enane.

Restrict output redirection so that exist-

ing files are not destroyed by accident.
> redirections can only be nade to new
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nogl ob

nononmat ch

notify

pat h

pr onpt

files. >> redirections can only be made
to existing files.

Inhibit filename substitution. This 1is
nost usef ul in shel | scripts once
filenames (if any) are obtained and no
further expansion is desired.

Returns the filenane substitution pattern,
rather than an error, if the patternis
not mat ched. Mal formed patterns stil
result in errors.

If set, the shell notifies you inmediately
as jobs are conpleted, rather than waiting
until just before issuing a pronpt.

The list of directories in which to search

for comuands. path is initialized from
t he environnment variable PATH, which the C
shell updates whenever path changes. A

null word specifies the current directory.
The default is typically (/usr/bin .). If
path becones wunset only full pathnames
will execute. An interactive C shell wll
normal Iy hash the contents of the direc-
tories listed after reading .cshrc, and
whenever path is reset. |If new comuands
are added, wuse the rehash command to
update the table.

The string an interactive C shell pronpts
Wi th. Noni nteractive shells [|eave the
pronpt variable unset. Aliases and other
commands in the .cshrc file that are only
useful interactively, can be placed after
the following test: "if ($?pronpt == 0)
exit', to reduce startup tinme for nonin-
teractive shells. Al in the pronpt
string is replaced by the <current event
nunber . The default pronpt is hostname%
for nere nortals, or hostnanme# for the
privileged user.

The setting of $pronpt has three neanings:

$pronpt  not  set - - non-interactive
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savehi st

shel |

st at us

shel |, test $?pronpt.

$pronpt set but == "" -- .cshrc called
by the which(1) conmand.

$pronpt set and !'="" -- normal interac-
tive shell.

The nunber of lines fromthe history |Iist

that are saved in ~/.history when the user
| ogs out. Large values for savehist slow
down the C shell during startup.

The file in which the C shell resides.
This is wused in forking shells to inter-
pret files that have execute bits set, but
that are not executable by the system

The status returned by the nbst recent
comand. | f that command term nated
abnormally, 0200 is added to the status.
Built-in commnds that fail return exit
status 1; all other built-in commands set
status to O.

Control automatic timng of commands. Can
be supplied wth one or two values. The
first is the reporting threshold in CPU
seconds. The second 1is a string of tags
and text indicating which resources to
report on. A tag is a percent sign (%
followed by a single wupper-case letter
(unrecogni zed tags print as text):

%  Average anount of unshar ed
data space used in Kil obytes.

%  Elapsed (wallclock) tinme for
t he command.

% Page faults.

% Number of bl ock input opera-
tions.

%U< Average anount of unshar ed
stack space used in Kilobytes.

%  Maxi mumreal nmenory used dur-
i ng execution of the process.

%  Nunber of block output opera-
tions.
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% Total CPUtine - U (user) plus
S (systen) - as a percentage
of E (el apsed) tine.

%  Nunmber of seconds of CPU tine
consuned by the kernel on
behal f of the user's process.

%J Nunmber of seconds of CPU tine
devoted to the user's process.

%N  Nunber of swaps.

%X  Average anount of shar ed
menory used in Kil obytes.

The default summary display outputs from
the %W, %6, %, %W, X WO, YU, %O 9%,
and WWtags, in that order.

ver bose Di spl ay each command after history substi -
tution takes place.

Large Fil e Behavior
See |l argefile(5) for the description of the behavior of csh
when encountering files greater than or equal to 2 CGhyte
(2**31 bytes).

FI LES
~/ . cshrc Read at begi nning of execution by each
shel | .
~/.login Read by login shells after .cshrc at
| ogi n.
~/ . | ogout Read by | ogin shells at |ogout.
~/ . history Saved history for use at next |ogin.
[ usr/ bin/sh The Bourne shell, for shell scripts not
starting with a "#'.
[t mp/ sh* Tenporary file for ~<<'.
/ et ¢/ passwd Source of hone directories for "~ ~nane'.
ATTRIBUTES
See attributes(5) for descriptions of the followng attri-
but es:

ATTRI BUTE TYPE| ATTRI BUTE VALUE
| I
Availability | SUNWsu |
Csl | Enabl ed |
| |
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SEE ALSO
bc(1), echo(l1), login(1l), 1Is(1), nore(l), ps(l), sh(l),
shell builtins(1l), tset(1B), which(1), df(1M, swap(1lM,
sysdef (1M, access(2), exec(2), fork(2), pipe(2), a.out(4),
environ(4), ascii(5), attributes(5), environ(5), Ilarge-
file(5), termo(7l)

DI AGNCSTI CS
You have stopped j obs.
You attenpted to exit the C shell wth stopped |obs
under job control. An imediate second attenpt to exit
w Il succeed, termnating the stopped jobs.

VWARNI NGS
The use of setuid shell scripts is strongly discouraged.

NOTES
Wrds can be no | onger than 1024 bytes. The system |imts
argunent lists to 1,048,576 bytes. However, the nmaxi num

nunber of argunments to a command for which filename expan-
sion applies is 1706. Conmand substitutions may expand to
no nore characters than are allowed in the argunent |ist.
To detect |ooping, the shell restricts the nunber of alias
substitutions on a single line to 20.

When a command is restarted froma stop, the shell prints
the directory it started inif this is different fromthe
current directory; this can be msleading (that 1is, wong)
as the job may have changed directories internally.

Shell built-in functions are not stoppable/restartable.
Command sequences of the form
a; b; c are also not handled gracefully when stopping is

at t enpt ed. If you suspend b, the shell never executes c.
This is especially noticeable if the expansion results from
an alias. It can be avoided by placing the sequence in

parent heses to force it into a subshell.

Control over term nal output after processes are started 1is
primtive; use the Sun Wndow systemif you need better out-
put control.

Commands within | oops, pronpted for by ?, are not placed in
the history |ist.
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Control structures should be parsed rather than being recog-
nized as built-in conmands. This would allow control com
mands to be placed anywhere, to be conbined with |, and to
be used with & and ; netasyntax.

It should be possible to use the : nodifiers on the output
of command substitutions. There are two problens with :
nodi fier usage on variable substitutions: not all of the

nodifiers are avail able, and only one nodifier per substitu-
tion is allowed.

The g (global) flag in history substitutions applies only to
the first match in each word, rather than all matches in al
words. The conmon text editors consistently do the Ilatter
when given the g flag in a substitution command.

Quoti ng conventions are confusing. Overriding the escape
character to force variable substitutions wthin double
guotes is counterintuitive and inconsistent with the Bourne
shel | .

Synbolic Iinks can fool the shell. Setting the hardpaths
vari able alleviates this.

It is up to the user to manually renove all duplicate path-
names accrued fromusing built-in conmands as

set path = pat hnanes
or

set env PATH pat hnanes
nore than once. These often occur because a shell script or
a .cshrc file does sonething |ike "set path=(/usr/local
/usr/hosts $path)' to ensure that the naned directories are
in the pathnanme |ist.

The only way to direct the standard output and standard
error separately is by invoking a subshell, as follows:

exanpl e% (conmmand > outfile) >& errorfile
Al t hough robust enough for general use, adventures into the
esoteric periphery of the C shell may reveal unexpected
qui rks.
If you start csh as a login shell and you do not have a

.login in your honme directory, then the csh reads in the
[etc/.login.
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BUGS

When the shell executes a shell script that attenpts to exe-
cute a non-existent command interpreter, the shell returns

an erroneous diagnostic nmessage that the shell script file
does not exi st.

As of this witing, the tinme built-in command does NOT com
pute the last 6 fields of output, rendering the output to
erroneously report the value "0" for these fields.

exanple %inme Is -R
9.0u 11.0s 3:32 10% 0+0k 0+0i o Opf +0w
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cut

cut - cut out selected fields of each line of a file

SYNOPSIS
cut -blist [ -n] [ file ... ]
cut -c list [ file ... ]
cut -f list [ -ddelim] [ -s] [ file ... ]

DESCRIPTION
Use cut to cut out colums froma table or fields from each
line of a file; in data base parlance, it inplenents the
projection of a relation. The fields as specified by Ilist

can be fixed Ilength, that is, character positions as on a
punched card (-c option) or the length can vary fromline to
line and be marked with a field delimter character |ike TAB
(-f option). cut can be used as a filter.

Either the -b, -c, or -f option nust be specified.

Use grep(l) to nmake horizontal "~ “cuts'' (by context) through
a file, or paste(l) to put files together colum-w se (that
is, horizontally). To reorder colums in a table, use cut
and paste.

OPTIONS
| i st A comma-separated or bl ank- char act er - separ at ed
list of integer field nunmbers (in increasing
order), with optional - to indicate ranges (for

instance, 1,4,7; 1-3,8; -5,10 (short for 1-5,10);
or 3- (short for third through last field)).

-b |ist The list followwng -b specifies byte positions

(for instance, -bl-72 wuld pass the first 72
bytes of each line). Wwen -b and -n are used
together, list is adjusted so that no nulti-byte
character is split. |If -b is used, the input line

shoul d contain 1023 bytes or |ess.
-c |ist The list following -c specifies character posi-

tions (for instance, -cl-72 would pass the first
72 characters of each line).
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-d delim The character followwng -d is the field delimter
(-f option only). Default is tab. Space or other
characters with special nmeaning to the shell nust
be quoted. delimcan be a multi-byte character.

-f list The list followwng -f is alist of fields assuned
to be separated in the file by a delimter charac-
ter (see -d ); for instance, -fl1l,7 copies the
first and seventh field only. Lines with no field
delimters will be passed through intact (useful
for table subheadings), wunless -s is specified.
If -f is used, the input line should contain 1023
characters or |ess.

-n Do not split characters. Wien -b list and -n are
used together, list is adjusted so that no nulti-
byte character is split.

-s Suppresses lines with no delimter characters in
case of -f option. Unless specified, lines with
no delimters wll be passed through untouched.

OPERANDS
The foll owi ng operands are supported:
file A path nanme of an input file. |If no file operands
are specified, or if a file operand is -, the
standard i nput will be used.
USAGE

See largefile(5) for the description of the behavior of cut
when encountering files greater than or equal to 2 CGhyte
(2**31 bytes).

EXAMPLES
A mappi ng of user IDs to nanes follows:
exanple% cut -d: -f1,5 /etc/passwd
To set nanme to current |ogin nane:

exanmpl e$ nane="who ami | cut -fl1 -d
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ENVIRONMENT
See environ(5) for descriptions of the follow ng environnment

variables that affect the execution of cut: LC_

LC_MESSAGES, and NLSPATH.

EXI T STATUS
The follow ng exit values are returned:
0 Al'l input files were output successfully.
>0 An error occurred.

ATTRIBUTES
See attributes(5) for descriptions of the follow ng
but es:

ATTRI BUTE TYPE| ATTRI BUTE VALUE

Availability | SUNWsu |
Csl | Enabl ed |
| |
SEE ALSO
grep(l), paste(1l), attributes(5), environ(5), |argefil
DI AGNCSTI CS
cut: -n may only be used with -b
cut: -d may only be used with -f
cut: -s may only be used with -f
cut: cannot open <file>
Either file cannot be read or does not exist. |If
tiple files are present, processing continues.
cut: no delimter specified
M ssing delimon -d option.
cut: invalid delimter
cut: no list specified
Mssing list on -b, -c, or -f, option.
cut: invalid range specifier
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cut:

cut:

cut:

cut:

cut:

cut:

too many ranges specified
range nmust be increasing
invalid character in range
internal error processing input
invalid multibyte character

unabl e to all ocate enough nenory
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date

date - wite the date and tine

SYNOPSIS
[usr/bin/date [-u] [+format]
[usr/bin/date [-a [-]sss.fff]
[usr/bin/date [-u] [[mdd] HHW | nrmddHHMM cc]yy] [ . SS]

[usr/xpg4/ bin/date [-u] [+format]
[usr/xpg4/ bin/date [-a [-]sss.fff]
[usr/xpg4/bin/date [-u] [[rdd] HHW | mddHHW cc]yy] [ . SS]

DESCRIPTION

The date utility wites the date and tine to standard out put
or attenpts to set the systemdate and tine. By default,
the current date and tine will be witten.

Speci fications of native | anguage translations of nonth and
weekday nanes are supported. The nonth and weekday nanes
used for a | anguage are based on the | ocale specified by the
envi ronment variable LC TIME, see environ(5).

The followng is the default formfor the "C' |ocale:
Ya % % 90 % WY
for exanpl e,

Fri Dec 23 10:10:42 EST 1988

OPTIONS
The follow ng options are supported:

-a [-]sss.fff
Slowy adjust the tinme by sss.fff seconds (fff
represents fractions of a second). This adjust-
ment can be positive or negative. The systems
clock wll be sped up or slowed down until it
has drifted by the nunmber of seconds specified.

-u Display (or set) the date in Geenwich Mean Tinme
( GMT- uni ver sal time), bypassing the nornmal
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OPERANDS

conversion to (or from |local tine.

The foll owi ng operands are supported:

+f or mat

dd
HH

SS
cc

yy

| f the argunent begins with +, the output of
date is the result of passing format and the
current time to strftine(). date wuses the
conver si on speci fications listed on t he
strftinme(3C) manual page, wth the conversion
speci fication for 9% determned by whether
[usr/bin/date or /usr/xpg4/bin/date is used:

[ usr/ bin/date Local e's date and tinme
representation. This 1is the
default output for date.

[ usr/ xpg4/ bi n/ dat e
Century (a year divided by 100
and truncated to an integer)
as a deci mal nunber [00-99].

The string is always termnated with a NEW.I NE.
An argunent containing blanks nust be quoted,;
see the EXAMPLES secti on.

Mont h nunber

Day nunber in the nonth

Hour nunber (24 hour system

M nut e nunber

Second nunber

Century m nus one

Last 2 digits of the year nunber

The nonth, day, year, and century may be omt-
ted; the current values are applied as defaults.
For exanpl e:

date 10080045

sets the date to Cct 8, 12:45 a.m The current
year is the default because no year is supplied.
The system operates in GMI. date takes care of
the conversion to and fromlocal standard and
daylight time. Only the super-user may change
the date. After successfully setting the date
and tinme, date displays the new date according
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to the default format. The date command uses TZ
to determne the correct time zone information;
see environ(b).

EXAMPLES
The command

exanpl e% date ' +DATE: % %/ W% Tl VE: %H. 9 %S
generates as output:

DATE: 08/01/76
TI ME: 14:45:05
The command
exanpl e# date 1234.56

sets the current tine to 12: 34: 56.

ENVIRONMENT
See environ(5) for descriptions of the follow ng environnent
variables that affect the execution of date: LC CTYPE,
LC TIME, LC _MESSAGES, and NLSPATH.

TZ Determ ne the tinmezone in which the tinme and
date are witten, unless the -u option is speci-
fied. If the TZ variable is not set and the -u
is not specified, the systemdefault timezone is
used.
EXI T STATUS
The follow ng exit values are returned:
0 Successful conpl etion.
>0 An error occurred.
ATTRIBUTES
See attributes(5) for descriptions of the followng attri-
but es:

[fusr/ bin/date

ATTRI BUTE TYPE| ATTRI BUTE VALUE

I I
SUNWESsU

I I
| enabl ed |
| |

I
I
| Availability
| CSI

I
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[ usr/ xpg4/ bi n/ date

ATTRI BUTE TYPE| ATTRI BUTE VALUE|
I I

|

I

| Availability
| csl

I

| SUNWkcu4 |
Cs | enabl ed |
I I
SEE ALSO

strftinme(3C), attributes(5), environ(5), xpg4(5)

DI AGNCSTI CS
no perm ssion You are not the super-user and you tried
to change the date.
bad conversion The date set is syntactically incorrect.
NOTES

If you attenpt to set the current date to one of the dates
that the standard and alternate tinme zones change (for
exanple, the date that daylight tine is starting or ending),
and you attenpt to set the tine to atinme in the interval
bet ween the end of standard tinme and the beginning of the
alternate tinme (or the end of the alternate tinme and the
begi nning of standard tine), the results are unpredictable.
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df

df - report nunber of free disk blocks and files

SYNOPSIS

[usr/bin/df [ -F FSType ] [ -abegklintV ]
[ -0 FSType-specific_options ]
[ directory | block device | resource ... ]

[usr/xpg4/bin/df [ -F FSType ] [ -abegkl nPtV ]
[ -0 FSType-specific_options ]
[ directory | block_device | resource ... ]

DESCRIPTION

The df command di spl ays the amount of di sk space occupi ed by
nmounted or unnounted file systens, directories, or nounted
resources, the amount of used and avail abl e space, and how
much of the file systems total capacity has been used.

directory represents a valid directory nane. If directory
is specified, df reports on the file systemthat contains
directory. block _device represents a block special device
(for exanple, /dev/dsk/cldOs7); if block device is speci-
fied, the corresponding file system need not be nounted.
resource i s an NFS resource nane.

Used wi t hout operands or options, df reports on all nounted
file systens.

OPTIONS

The foll ow ng options are supported for both /usr/bin/df and
[ usr/ xpg4/ bi n/ df :

-a Report on all filesystens including ones
whose entries in /etc/mttab (see mttab(4))
have the ignore option set.

-b Print the total nunber of kil obytes free.
-e Print only the nunber of files free.
-F FSType Specify the FSType on which to operate. This

IS only needed if the file system is
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-0 FSType- speci

unmount ed. The FSType should be specified
here or be determ nable from/etc/vfstab (see
vistab(4)) have the by matching the direc-
tory, block device, or resource with an entry
in t he tabl e, or by consul ting
[etc/default/fs. See default_fs(4).

Print the entire statvfs(2) structure. Thi s
option is used only for nounted file systens.
It cannot be used with the -o option. Thi s
option wll override the -b, -e, -k, -n, -P,

and -t options.

Print the allocation in kbytes. The out put
consists of one line of information for each
specified file system Thi s i nformation

includes the file system nane, the tota
space allocated in the file system the
anount of space allocated to existing files,
the total anpbunt of space available for the
creation of new files by unprivil edged users,
and the percentage of normally available
space that is currently allocated to al
files on the file system This option wll
override the -b, -e, -n, and -t options.

Report on local file systens only. Thi s
option is used only for nounted file systens.
It cannot be used with the -o option.

Print only the FSType nane. |Invoked with no
oper ands, this option prints a |list of
nounted file systemtypes. This option is
used only for nounted file systens. It can-

not be used wth the -o option.

fic_options

Speci fy FSType-specific opti ons. These
options are conmm-separated, with no inter-
veni ng spaces. See the manual page for the
FSType-specific command for details.

Print full listings with totals. This option
will override the -b, -e, and -n options.

Echo the conplete set of file systemspecific
command |ines, but do not execute them The
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command line is generated by using t he
options and operands provided by the user and
adding to them information derived from
/etc/mttab, /etc/vfstab, or /etc/default/fs.
This option nmay be used to verify and wvali-
date the command |i ne.

[ usr/ xpg4/ bi n/ df
The followi ng option is supported for /usr/xpg4/bin/df only:

-P Sanme as -k except in 512-byte units.
OPERANDS
The foll owi ng operands are supported:
directory represents a valid directory nane. df
reports on the file system that contains
directory.

bl ock_devi ce represents a bl ock special device (for exam
pl e, /dev/dsk/cld0s7); the corresponding file
system need not be nounted.

resource represents an NFS resource nane.

USAGE

See largefile(5) for the description of the behavior of df
when encountering files greater than or equal to 2 CGhyte
(2**31 bytes).

EXAMPLES

The foll ow ng exanple wites portable information about the
fusr file system

exanpl e% / usr/ xpg4/ bin/df -P [usr

Assumi ng that /usr/src is part of the /usr file system the
followng wll do the sane as the previ ous exanpl e:

exanpl e% / usr/ xpg4/ bin/df -P /usr/src

ENVIRONMENT

SYSV3 This variable is wused to: override t he
default behavi or of df, provide conpatibility
with I NTERACTIVE UNI X System and SCO UN X
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installation scripts, and thus should not be
used in new scripts. (It is provided for com
patibility only.)

When set, any header which normally displays "files" wll
now di splay "nodes". See environ(5) for descriptions of the
foll ow ng environnent variables that affect the execution of
df: LC_CTYPE, LC _MESSAGES, and NLSPATH.

EXIT STATUS
The follow ng exit values are returned:
0 Successful conpl etion.
>0 An error occurred.
FI LES
/ dev/ dsk/ * di sk devi ces
/etc/default/fs
default local file system type. Def aul t
values can be set for the following flags in
/etc/default/fs. For exanple: LOCAL=ufs
LOCAL: The default partition for a command
if no FSType is specified.
/[etc/mttab nount table
[ etc/vfstab list of default paraneters for each file sys-
tem
ATTRIBUTES
See attributes(5) for descriptions of the followng attri-
but es:

[ usr/ bi n/ df

| ATTRIBUTE TYPE| ATTRI BUTE VALUE
I I I
I
I

Avai lability | SUNWsu |
| |

[ usr/ xpg4/ bi n/ df

| ATTRIBUTE TYPE| ATTRI BUTE VALUE
I I I
I
I

Avai lability | SUNwWcu4 |
| |

SEE ALSO

find(1), rmount (1M, statvfs(2), default fs(4), mnttab(4),
vistab(4), attributes(5), environ(5), largefile(5), xpg4(5)
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Manual pages for the FSType-specific nodul es of df.

NOTES

The -F option is intended for use with unnounted file sys-
tens.

This command may not be supported for all FSTypes.
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diff
diff - display line-by-line differences between pairs of
text files

SYNOPSIS
diff [ -bitw] [ -c | -e| -f | -h ] -n] filel file2
diff [ -bitw] [ -C nunber ] filel file2
diff [ -bitw] [ -Dstring ] filel file2
diff [ -bitw] [ -¢c | -e| -f | -h | -n] [ -1']1 [ -r]

[ -s ] [ -Sname ] directoryl directory2

DESCRIPTION
The diff utility will conpare the contents of filel and
file2a and wite to standard output a list of changes neces-
sary to convert filel into file2. This list should be
mnimal. No output will be produced if the files are ident-
i cal .

The normal output contains lines of these forns:

nl a n3,n4
nl,n2 d n3
nli,n2 c¢c n3,n4

where n1 and n2 represent lines filel and n3 and n4
represent lines in file2 These lines resenble ed(1l) commands
to convert filel to file2. By exchanging a for d and read-
ing backward, file2 can be converted to filel. As in ed,
identical pairs, where nl=n2 or n3=n4, are abbreviated as a
si ngl e numnber.

Fol |l owi ng each of these |lines cone all the lines that are
affected in the first file flagged by <, then all the
lines that are affected in the second file flagged by ">'.

OPTIONS

-b I gnores trailing blanks (spaces and tabs) and
treats other strings of blanks as equival ent.

- | gnores the case of letters; for exanple, A
will conpare equal to "a'.
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Expands TAB characters in output |lines. Nor-
mal or -c output adds character(s) to the
front of each Iine that may adversely affect
the indentation of the original source |lines
and make the output lines difficult to inter-
pret. This option will preserve the original
source's indentation.

I gnores all blanks (SPACE and TAB characters)
and treats all other strings of blanks as
equi valent; for exanple, "if ((a==Db)" wll
conpare equal to “if(a==b)"'.

The foll ow ng options are nutually excl usive:

-C

- C nunber

Except in rare
cient set of fi

-f

Produces a listing of differences with three
lines of context. Wth this option out put
format is nodified slightly: out put begi ns
with identification of the files involved and
their creation dates, then each <change is

separated by a line with a dozen *'s. The
| ines renoved fromfilel are marked with '-';
those added to file2 are marked '+'. Lines

that are changed fromone file to the other
are marked in both files with "!'".

Produces a listing of differences identical
to that produced by -c with nunber |ines of
cont ext .

Produces a script of only a, ¢, and d com
mands for the editor ed, which wll recreate
file2a fromfilel. 1In connection with -e, the
followng shell program may help maintain
mul tiple versions of a file. Only an ances-
tral file ($1) and a chain of version-to-
version ed scripts ($2,%$3,...) made by diff
need be on hand. A " latest version
appears on the standard output.

(shift; cat $*; echo "1,%p') | ed - $1

circunstances, diff finds a snmallest suffi-
| e di fferences.

Produces a simlar script, not wuseful wth
ed, in the opposite order.
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-D string

Does a fast, half-hearted job. It works only
when changed stretches are short and well
separated, but does work on files of unlim
ited length. Options -c, -e, -f, and -n are
unavail able with -h. diff does not descend
into directories with this option.

Produces a script simlar to -e, but in the
opposite order and wth a count of changed
| ines on each insert or del ete conmand.

Creates a nerged version of filel and file2
with C preprocessor controls included so that
a conpilation of the result w thout defining
string is equivalent to conpiling filel
while defining string will yield file2.

The follow ng options are used for conparing directories:

Produce output in long fornmat. Before the
diff, each text file is piped through pr(1)
to paginate it. Oher differences are renem
bered and summarized after all text file
di fferences are reported.

Applies diff recursively to conmon subdirec-
tories encountered.

-s Reports files that are the identical; these
woul d not otherw se be nenti oned.
-S nane Starts a directory diff in the mddle, begin-
ning with the file nane.
OPERANDS
The foll owi ng operands are support ed:
filel
file2 A path nane of a file or directory to be com
pared. |If either filel or file2 is -, the stan-
dard input will be used in its place.
directoryl
directory2 A path nane of a directory to be conpared.
If only one of filel and file2 is a directory, diff wll be
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applied to the non-directory file and the file contained in
the directory file with a filenane that is the same as the
| ast conponent of the non-directory file.

USAGE

See largefile(5) for the description of the behavior of diff
when encountering files greater than or equal to 2 CGhyte
(2**31 bytes).

EXAMPLES

If dirlis a directory containing a directory naned x, dir2
is a directory containing a directory naned x, dirl/x and
dir2/x both contain files nanmed date.out, and dir2/x con-
tains a file naned y, the comand:

exanple% diff -r dirl dir2
coul d produce output simlar to:

Common subdirectories: dirl/x and dir2/x

Only indir2/x: vy

diff -r dirl/x/date.out dir2/x/date. out

1cl

< Mon Jul 2 13:12:16 PDT 1990

> Tue Jun 19 21:41: 39 PDT 1990

ENVIRONMENT

EXIT

See environ(5) for descriptions of the follow ng environnent

variables that affect the execution of diff: LC CTYPE

LC MESSAGES, LC TI Mg, and NLSPATH.

TZ Determ ne the locale for affecting the tinezone
used for calculating file tinestanps witten with
the -C and -c options.

STATUS
The follow ng exit values are returned:

0 No di fferences were found.
1 Di fferences were found.

>1 An error occurred.

FI LES

[tnp/ d????? tenporary file used for conparison
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fusr/lib/diffh executable file for -h option

ATTRIBUTES

See attributes(5) for descriptions of the followng attri-
but es:

ATTRI BUTE TYPE| ATTRI BUTE VALUE
| |
Availability | SUNWesu |
Csl | Enabl ed |
| |

SEE ALSO

bdiff(1), cnp(1), com 1), dircnmp(1), ed(1), pr(l),
sdiff(1), attributes(5), environ(5), largefile(5)

NOTES

Editing scripts produced under the -e or -f options are
nai ve about «creating lines consisting of a single period
(.).

M ssing NEWLINE at end of file indicates that the last |Iine

of the file in question did not have a NEWLINE. |If the lines
are different, they will be flagged and out put; although the
output will seemto indicate they are the sane.
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env

env - set environnent for command i nvocati on

SYNOPSIS
fusr/bin/env [-i | -] [nanme=value] ... Jutility [ arg ...]]
[usr/xpg4/bin/env [-i | -] [name=val ue]
[utility [ arg ...]]
DESCRIPTION

The env utility obtains the current environnent, nodifies it
according to its argunents, then invokes the utility nanmed
by the utility operand with the nodified environnent.

Optional argunents are passed to utility. If no wutility
operand is specified, the resulting environnent is witten
to the standard output, with one nane=val ue pair per I|ine.

[ usr/ bi n/ env
I f env executes commands with argunents, it uses the default
shell /usr/bin/sh (see sh(1)).

[ usr/ xpg4/ bi n/ env

If env executes comands W th argunents, it uses
[ usr/ xpg4/ bin/sh, which is equivalent to /usr/bin/ksh (see
ksh(1)).

OPTIONS

The foll owi ng options are support ed:

-] - | gnore the environnment that would otherw se
be inherited from the current shell. Res-
tricts the environnment for wutility to that
specified by the argunents.

OPERANDS
The foll owi ng operands are supported:

nane=val ue Argunents of the form nane=value nodify the
execution environment, and are placed into
the inherited environnment before wutility is
i nvoked.

-89 -



utility The nane of the utility to be invoked. | f
utility nanes any of the special shel
built-in utilities, the results are unde-
fined.

arg A string to pass as an argunent for the
i nvoked utility.

EXAMPLES
The followng utility:

exanpl e% env -i PATH=/ nybin nygrep xyz nyfile

i nvokes the utility nygrep with a new PATH val ue as the only
entry in its environnent. In this case, PATH is used to
| ocate nygrep, which then nmust reside in /nybin.

ENVIRONMENT

See environ(5) for descriptions of the follow ng environnment
variables that affect the execution of env: LC CTYPE,
LC MESSAGES, and NLSPATH

EXIT STATUS
If utility is invoked, the exit status of env is the exit
status of utility; otherwise, the env utility is with one of
the foll owi ng val ues:

0 Successful conpl etion.
1-125 An error occurred.
126 utility was found but could not be invoked.
127 utility could not be found.
ATTRIBUTES
ﬁﬁfezftributes(S) for descriptions of the following attri-

[ usr/ bi n/ env

| ATTRI BUTE TYPE| ATTRI BUTE VALUE|
I I I
| Availability | SUNWsu |
| csl

| enabl ed |
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| |
[ usr/ xpg4/ bi n/ env

ATTRI BUTE TYPE| ATTRI BUTE VALUE
| |

I

|

| Availability
| csl

|

|  SUNWkcu4 |
CS | enabl ed |
| |
SEE ALSO
ksh(1), sh(1), exec(2), profile(4), attributes(5),

environ(5), xpg4(5)
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expr

expr - evaluate argunents as an expression

SYNOPSIS
[usr/bin/expr argunent...

[ usr/ xpg4/ bi n/ expr argunent. ..

DESCRIPTION

The expr utility evaluates the expression and wites the
result to standard output. The character 0 is witten to
indicate a zero value and nothing is witten to indicate a
nul | string.

OPERANDS
The argunent operand is evaluated as an expression. Ter ns
of the expression nust be separated by blanks. Characters
special to the shell nust be escaped (see sh(1)). Strings

containing blanks or other special characters should be
gquoted. The length of the expression is limted to LI NE_MAX
(2048 characters).

The operators and keywords are listed below The list is in
order of increasing precedence, w th equal precedence opera-
tors grouped within {} synbols. Al of the operators are
| ef t - associ ati ve.

expr \| expr Returns the first expr if it is neither NULL
or 0, otherw se returns the second expr.

expr \ & expr Returns the first expr if neither expr 1is
NULL or O, otherw se returns O.

expr { = \> \>= \< \<= I=1} expr
Returns the result of an integer conparison
if both argunents are integers, otherw se
returns the result of a string conparison
using the local e-specific coalition sequence.
The result of each conparison will be 1 if
the specified relationshipis TRUE, O if the
relationship is FALSE

expr { +, - } expr
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expr { \*, [/,

expr : expr

i nt eger

string

Addition or subtraction of integer-valued
argunents.

%} expr
Mul tiplication, division, or renmainder of the
i nt eger -val ued argunents.

The matching operator : (colon) conpares the
first argunent wth the second argunent,
whi ch nust be an internationalized basic reg-
ul ar expression (BRE); see regex(5) and
NOTES. Normally, the /usr/bin/expr matching
operator returns the nunber of bytes natched
and the /usr/xpg4/ bin/expr matching operator
returns the nunber of characters matched (O
on failure). |If the second argunent contains
at least one BRE sub-expression [\(...\)],
the matching operator returns the string
corresponding to \1.

An argunent consisting only of an (optional)
unary mnus followed by digits.

A string argunent that cannot be identified
as an integer argunent or as one of the
expressi on operator synbols.

Conpatibility Operators (x86 only)

The foll ow ng

operators are included for conpatibility wth

| NTERACTI VE UNI X Systemonly and are not intended to be used
by non- 1 NTERACTI VE UNI X System scripts:

i ndex string character-1i st

| ength string

substr string

Report the first position in which any one of
the bytes in character-list matches a byte in
string.

Return the length (that 1is, the nunber of
bytes) of string.

integer-1 integer-2
Extract the substring of string starting at
position integer-1 and of length integer-2

bytes. |If integer-1 has a value greater than
t he nunber of bytes in string, expr returns a
null string. If you try to extract nore

bytes than there are in string, expr returns
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all the remaining bytes fromstring. Results
are unspeci fied if either integer-1 or
integer-2 is a negative val ue.

EXAMPLES
Add 1 to the shell variable a:

exanpl e$ a="expr $a + 1°

The foll owm ng exanpl e enul ates basenane(1l) - it returns the
| ast segnent of the path nane $a. For $a equal to either
[usr/abc/file or just file, the exanple returns file.
(Watch out for / alone as an argunent: expr takes it as the
di vi si on operator; see NOTES bel ow.)

exanpl e$ expr $a : ".*/\(.*\)" \| %a

Here is a better version of the previous exanple. The addi-

tion of the // characters elimnates any anbi guity about the

di vi si on operator and sinplifies the whole expression.
exanpl e$ expr //%a : ".*/\(.*\)

[ usr/ bi n/ expr
Return the nunber of bytes in $VAR

exanpl e$ expr "$VAR' : . *'

[ usr/ xpg4/ bi n/ expr
Return the nunber of characters in $VAR

exanpl e$ expr "$VAR' : ' . *'

ENVIRONMENT
See environ(5) for descriptions of the follow ng environnment

variables that affect the execution of expr: LC COLLATE,
LC CTYPE, LC MESSAGES, and NLSPATH.

EXIT STATUS
As a side effect of expression evaluation, expr returns the
foll owi ng exit val ues:
0 if the expression is neither NULL nor O

1 if the expression is either NULL or O
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2 for invalid expressions.

>2 an error occurred.

ATTRIBUTES

See attributes(5) for descriptions of the following attri-
but es:

ATTRI BUTE TYPE| ATTRI BUTE VALUE|
| |

Avai lability | SUNWsu |
Csl | enabl ed |
| |
SEE ALSO
basenane(1), ed(1), sh(1), Intro(3), attributes(b),
environ(5), regex(5), xpg4(5)
DI AGNCSTI CS
syntax error Operat or and operand errors.
non- numeri c ar gunent Arithnmetic is attenpted on such a
string.
NOTES
After argument processing by the shell, expr cannot tell the
difference between an operator and an operand except by the
value. If $a is an = the comand:
exanpl e$ expr $a = ' =
| ooks Ii ke:
exanpl e$ expr = = =
as the argunents are passed to expr (and they are all taken

as the = operator). The foll ow ng works:
exanpl e$ expr X$%a = X=

Regul ar Expressi ons

Unl i ke sone previous versions, expr uses Internationalized
Basic Regular Expressions for all system provided |ocales.
I nternationalized Regul ar Expressions are explained on the
regex(5) manual page.
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find

find - find files

SYNOPSIS
find path... expression

DESCRIPTION

The find utility recursively descends the directory hierar-
chy for each path seeking files that match a Bool ean expres-
sion witten in the primaries given bel ow.

find will be able to descend to arbitrary depths in a file
hierarchy and wll not fail due to path length limtations

(unl ess a path operand specified by the application exceeds
PATH _MAX requirenents).

OPERANDS

The foll owm ng operands are supported:

pat h A path nanme of a starting point in the direc-
tory hierarchy.

expression The first argument that starts with a -, or
is a ! or a(, and all subsequent argunents
will be interpreted as an expressi on nade up
of the followng primaries and operators. In
the descriptions, wherever n is used as a
primary argunent, it will be interpreted as a

deci mal integer optionally preceded by a plus
(+) or mnus (-) sign, as follows:

+n nore than n
n exactly n
-n | ess than n

Expr essi ons
Val i d expressions are:

-atinme n True if the file was accessed n days ago.
The access tine of directories in path is
changed by find itself.

-cpi o device Always true; wite the current file on device
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-ctine n

-depth

-exec conmmand

-foll ow

-fstype type

-group gnane

-inumn
-links n

-1 ocal

in cpio format (5120-byte records).

True if the file's status was changed n days
ago.

Al ways true; causes descent of the directory
hi erarchy to be done so that all entries in a
directory are acted on before the directory
itself. This can be useful when find is used
with cpio(l) to transfer files that are con-
tained in directories without wite perm s-
si on.

True if the executed command returns a zero
value as exit status. The end of command
must be punctuated by an escaped senicolon.
A comand argunment {} is replaced by the
current path nane.

Al ways true; causes synbolic links to be fol-
| owed. When follow ng synmbolic links, find
keeps track of the directories visited so
that it can detect infinite | oops; for exam
pl e, such a loop would occur if a synbolic
link pointed to an ancestor. This expression
shoul d not be used with the -type | expres-
si on.

True if the filesystem to which the file
bel ongs is of type type.

True if the file belongs to the group gnane.
If gname is nuneric and does not appear in
the /etc/group file, it is taken as a group
| D.

True if the file has inode nunber n.

True if the file has n |inks.

True if the file systemtype is not a renpte
file system type as defi ned in the
[etc/dfs/fstypes file. nfs is wused as the
def aul t renot e filesystem type if the
/etc/dfs/fstypes file is not present.

Always true; prints current pat h nane
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- nount

-ntine n

-nane pattern

-ncpi o device

-newer file

- nogr oup

t oget her wth its associated statistics.
These include (respectively):

+ i node nunber

+ size in kilobytes (1024 bytes)
+ protection node

+ nunber of hard |inks

+ user

+ group

+ size in bytes

+ nmodification tine.

If the file is a special file the size field
will instead contain the mjor and m nor
devi ce nunbers.

If the file is a synbolic |link the pathnanme
of the linked-to file is printed preceded by
"->'. The format is identical to that of |Is
-gilds (see Is(1)).

Note: Formatting is done internally, wthout
executing the I's program

Al ways true; restricts the search to the file
system containing the directory specified.
Does not |ist nmount points to other file sys-
temns.

True if the file's data was nodified n days
ago.

True if pattern matches the current file
name. Normal shell file nanme generation
characters (see sh(1l)) nmy be used. A
backsl ash (\) is used as an escape character
within the pattern. The pattern should be
escaped or quoted when find is invoked from
t he shell.

Always true; wite the current file on device
in cpio -c format (5120 byte records).

True if the current file has been nodified
nore recently than the argunent file.

True if the file belongs to a group not in
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- nouser

- ok command

-perm [ -] node

-perm[-]onum

the /etc/group file.

True if the file belongs to a user not in the
[etc/passwd file.

Li ke -exec except that the generated command
line is printed with a question mark first,
and is executed only if the user responds by

typing vy.

The node argunent is used to represent file

node bits. It will be identical in format to
the <synbolicnode> operand descri bed in
chnod(1), and will be interpreted as follows.

To start, a tenplate will be assunmed with al
file node bits cleared. An op synbol of:

+ will set the appropriate nobde bits in
the tenpl at e;
- wll clear the appropriate bits;

= will set the appropriate node bits,
W thout regard to the contents of pro-
cess' file node creation nmask

The op synbol of - cannot be the first char-
acter of node; this avoids anmbiguity with the
optional |eading hyphen. Since the initial
node is all bits off, there are not any sym
bolic nodes that need to use - as the first
character.

If the hyphen is omtted, the primary wll
evaluate as true when the file perm ssion
bits exactly match the value of the resulting
tenpl ate.

O herwise, if node is prefixed by a hyphen,
the primary will evaluate as true if at |east
all the bits inthe resulting tenplate are
set inthe file permssion bits.

True if the file permssion flags exactly
match the octal nunber onum (see chnod(1)).
If onumis prefixed by a mnus sign (-), only
the bits that are set in onum are conpared
with the file permssion flags, and the
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-print

- prune

-size n[c]

-type c

expression evaluates true if they match.

Al ways true; causes the current path nane to
be printed.

Always vyields true. Do not exam ne any
directories or files in the directory struc-
ture below the pattern just nmatched. See the
exanpl es, bel ow.

True if the file is n blocks long (512 bytes
per bl ock). If n is followed by a c, the
size is in bytes.

True if the type of the file is c, where c is
b, ¢, d, I, p, s, or f for block special
file, character special file, directory, sym
bolic I|ink, fifo (naned pipe), socket, or
plain file, respectively.

-user unane True if the file belongs to the wuser unane.

- xdev

If wunanme is nuneric and does not appear as a
login name in the /etc/passwd file, it 1is
taken as a user |ID.

Sanme as the -nount prinary.

Conmpl ex Expressions
The primaries may be conbi ned using the followi ng operators

(in order

1)

2)

3)

4)

of decreasing precedence):

( expression ) True if t he par ent hesi zed
expr essi on IS true
(parentheses are special to
t he shel | and must be
escaped).

I expression The negation of a primary (!

is the unary not operator).

expression [-a] expression
Concat enat i on of primaries
(the and operation is inplied
by the juxtaposition of two
primaries).

expressi on -0 expression
Alternation of primaries (-0
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is the or operator).

Not e: When you use find in conjunction with cpio, if you
use the -L option with cpio then you nust use the -foll ow
expression with find and vice versa. Qherwise there wll
be undesirable results.

If no expression is present, -print wll be wused as the
expressi on. QO herwise, if the given expression does not
contain any of the primaries -exec, -ok or -print, the given
expression wll be effectively replaced by:

( given_expression ) -print

The -user, -group, and -newer primaries each wll evaluate
their respective argunents only once.

USAGE

See largefile(5) for the description of the behavior of find
when encountering files greater than or equal to 2 CGhyte
(2**31 bytes).

EXAMPLES
The foll owi ng commands are equival ent:

exanpl e% fi nd

exanple% find . -print
They both wite out the entire directory hierarchy from the
current directory.

Renove all files in your hone directory naned a.out or *.o0
t hat have not been accessed for a week:

exanple% find $HOVE \( -nanme a.out -0 -nane '*.0" \) \
-atime +7 -exec rm{} \;

Recursively print all file nanes in the «current directory
and bel ow, but skipping SCCS directories:

exanple% find . -nane SCCS -prune -0 -print
Recursively print all file nanes in the «current directory

and below, skipping the contents of SCCS directories, but
printing out the SCCS directory nane:
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t hen

example% find . -print -name SCCS -prune

The followi ng coomand is basically equivalent to the -nt
extension to test(1):

exanple$ if [ -n "$(find filel -prune -newer file2)" ];
printf %\\n "filel is newer than file2"

The descriptions of -atine, -ctinme, and -ntinme use the ter-
m nol ogy n " 24-hour periods'"'. For example, a file
accessed at 23:59 will be selected by:

exanple% find . -atime -1 -print

at 00:01 the next day (less than 24 hours later, not nore
t han one day ago); the m dni ght boundary between days has no
effect on the 24-hour cal cul ation.

Recursively print all file names whose permssion node

exactly matches read, wite, and execute access for user,

and read and execute access for group and other.
exanpl e% find . -perm u=rwx, g=rx, 0=rx

The above could alternatively be specified as foll ows:
exanple% find . -perm a=rwx, g-w, o-w

Recursively print all file nanes whose perm ssion includes,
but is not limted to, wite access for other.
exanple% find . -perm-o+w

ENVIRONMENT

See environ(5) for descriptions of the follow ng environnment
variables that affect the execution of find: LC COLLATE,
LC CTYPE, LC MESSAGES, and NLSPATH.

EXIT STATUS
The follow ng exit val ues are returned:
0 All path operands were traversed successfully.
>0 An error occurred.
FI LES
/ et c/ passwd password file
[ etc/ group group file

[etc/df s/ fstypes file that registers distributed file
syst em packages
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ATTRIBUTES

See attributes(5) for descriptions of the followng attri-
but es:

ATTRI BUTE TYPE| ATTRI BUTE VALUE
| |
Availability | SUNWsu |
CsSl | enabl ed |
| |

SEE ALSO

chnod(1), cpio(1), Is(1), sh(1l), test(1l), stat(2), umask(2),
attributes(5), environ(5), largefile(b)

WARNI NGS
The foll ow ng options are obsolete and will not be supported
in future rel eases:

-cpi o device Always true; wite the current file on device
in cpio format (5120-byte records).

-ncpio device Always true; wite the current file on device
in cpio -c format (5120 byte records).

NOTES

When using find to determne files nodified within a range
of time, one nust use the ?time argunment before the -print
argunment otherwise find wll give all files.
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grep

grep - search a file for a pattern

SYNOPSIS
fusr/bin/grep [ -bchilnsvw ] |imted-regul ar-expression
[ filename... ]
[usr/xpg4/bin/grep [ -E| -F] [ -c| -1 | -q]
[ -bhinsvwx ] -e pattern_list
[ -f pattern_file ] ... [ file... ]
[usr/xpg4/bin/grep [ -E| -F] [ -c| -1 | -q]
[ -bhinsvwx ] [ -e pattern_list
-f pattern_file [ file... ]
[usr/xpg4/bin/grep [ -E| -F] [ -c| -1 | -q]
[ -bhinsvwx ] pattern [ file... ]
DESCRIPTION
The grep utility searches files for a pattern and prints al
lines that <contain that pattern. It uses a conpact non-
determnistic algorithm
Be careful using the characters $, *, [, ~, |, (, ), and \
in the pattern_|list because they are also neaningful to the
shell. It is safest to enclose the entire pattern_list in

single quotes '

If no files are specified, grep assunes standard input.
Normal Iy, each line found is copied to standard output. The
file name is printed before each line found if there is nore
than one input file.

[usr/bin/grep
The /usr/bin/grep utility uses limted regular expressions
| i ke those described on the regexp(5) manual page to match
the patterns.

[ usr/ xpg4/ bi n/ grep
The options -E and -F affect the way /usr/xpg4/bin/grep

interprets pattern_list. | f -E IS speci fied,
[usr/ xpg4/bin/grep interprets pattern list as a full regular
expression (see -E for description). |If -F is specified,
grep interprets pattern_list as a fixed string. |If neither

are specified, grep interprets pattern_list as a basic regu-
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| ar expression as described on regex(5) manual page.

OPTIONS

The foll ow ng options are supported for both /usr/bin/grep
and /usr/xpg4/ bi n/ grep:

-b Precede each line by the block nunber on
which 1t was found. This can be useful in
| ocating block nunmbers by context (first
bl ock is 0).

-C Print only a count of the Iines that contain
the pattern.

-h Prevents the nane of the file containing the
matching line from being appended to that
line. Used when searching multiple files.

- | gnore upper/lower case distinction during
conpari sons.

- Print only the names of files wth matching
| i nes, separated by NEW.I NE characters. Does
not repeat the nanmes of files when the pat-
tern is found nore than once.

-n Precede each line by its line nunber in the
file (first line is 1).

-S Suppress error nessages about nonexistent or
unreadabl e fil es.

-V Print all lines except those that contain the
pattern.
- W Search for the expression as a word as if

surrounded by \< and \>.

[ usr/ xpg4/ bin/grep
The foll ow ng options are supported for /[usr/xpg4/bin/grep
only:

-e pattern_list
Specify one or nore patterns to be used dur-
i ng the search for input. Patterns in
pattern_list nust be separated by a NEW.INE
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-f pattern_file

character. A null pattern can be specified
by two adjacent new i ne characters in
pattern_list. Unless the -E or -F option is
al so specified, each pattern will be treated
as a basic regular expression. Miltiple -e
and -f options are accepted by grep. Al of
the specified patterns are used when matching
lines, but the order of eval uati on IS
unspeci fi ed.

Mat ch using full regul ar expressions. Tr eat
each pattern specified as a full regular
expressi on. If any entire full regul ar
expression pattern matches an input line, the
line wll be matched. A null full regular

expressi on matches every |ine.

Each pattern will be interpreted as a ful

regul ar expressi on as described on the

regex(5) manual page, except for \( and \),

and i ncl udi ng:

1. A full regular expression followed by +
that matches one or nore occurrences of
the full regular expression.

2. A full regular expression followed by ?
that matches 0 or 1 occurrences of the
full regular expression.

3. Full regular expressions separated by |
or by a newline that match strings that
are matched by any of the expressions.

4. A full regular expression that nmay be
encl osed in parentheses () for grouping.

The order of precedence of operators is [],
then *?+, then concatenation, then | and
new- | i ne.

Read one or nore patterns fromthe file naned
by the path nane pattern_file. Patterns in
pattern file are termnated by a NEWINE
character. A null pattern can be specified
by an enpty line in pattern file. Unless the
-E or -F option is also specified, each pat-
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tern will be treated as a basic regular
expressi on.

-F Mat ch using fixed strings. Treat each pat-
tern specified as a string instead of a regu-
| ar expression. If an input |ine contains
any of the patterns as a contiguous sequence
of bytes, the line will be natched. A nul
string matches every line. See fgrep(1l) for
nore information.

-q Quiet. Do not wite anything to the standard
output, regardless of matching lines. Exit
with zero status if an input l'ine IS
sel ect ed.

- X Consi der only input lines that use all char-

acters in the line to match an entire fixed
string or regular expression to be rmatching

| i nes.
OPERANDS
The foll owi ng operands are supported:
file A path nane of a file to be searched for the
patterns. If no file operands are specified,
the standard input will be used.

[usr/bin/grep
pattern Specify a pattern to be used during the search
for input.

[ usr/ xpg4/ bin/grep
pattern Specify one or nore patterns to be used during
the search for input. This operand is treated
as if it were specified as -e pattern_list.

USAGE

The -e pattern_list option has the sane effect as the
pattern_list operand, but is useful when pattern_|ist begins
with the hyphen delimter. It is also wuseful when it is
nore convenient to provide nultiple patterns as separate
argument s.

Multiple -e and -f options are accepted and grep wll use
all of the patterns it is given while matching input text
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lines. (Note that the order of evaluation is not specified.
If an inplenentation finds a null string as a pattern, it is
allowed to use that pattern first, matching every line, and
effectively ignore any other patterns.)

The -qg option provides a neans of easily determ ni ng whet her
or not a pattern (or string) exists in a group of files.
When searching several files, it provides a performance
i nprovenent (because it can quit as soon as it finds the
first match) and requires |ess care by the user in choosing
the set of files to supply as argunments (because it wll
exit zero if it finds a match even if grep detected an
access or read error on earlier file operands).

Large Fil e Behavior
See largefile(5) for the description of the behavior of grep
when encountering files greater than or equal to 2 CGhyte
(2**31 bytes).

EXAMPLES

To find all uses of the word "Posix" (in any case) in the
file text.nm and wite with Iine nunbers:
exanpl e% /usr/bin/grep -i -n posix text.mm

To find all enpty lines in the standard input:
exanpl e% /usr/ bin/grep *$
or

exanpl e% /usr/bin/grep -v .

Both of the followi ng commands print all [lines containing
strings abc or def or both:

exanpl e% / usr/ xpg4/ bin/ grep -E '"abc

def’
exanpl e% / usr/ xpg4/ bin/ grep -F "abc
def’
Both of the following commands print all lines nmatching

exactly abc or def:
exanpl e% / usr/ xpg4/ bin/grep -E ' ~abc$
~def $'

exanpl e% / usr/ xpg4/ bin/grep -F -x "abc

def'
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ENVIRONMENT

See environ(5) for descriptions of the follow ng environnment
variables that affect the execution of grep: LC COLLATE,
LC CTYPE, LC MESSAGES, and NLSPATH.

EXIT STATUS
The follow ng exit values are returned:

0 One or nore matches were found.

1 No mat ches were found.

2 Syntax errors or inaccessible files (even if
mat ches were found).

ATTRIBUTES

See attributes(5) for descriptions of the followng attri-
but es:
[usr/bin/grep

| ATTRIBUTE TYPE| ATTRI BUTE VALUE]|
I I I
I
I

Availability | SUNWsu |

Csl | enabl ed |
| | |
[ usr/ xpg4/ bi n/ grep

ATTRI BUTE TYPE| ATTRI BUTE VALUE]|
| |

I

I

| Availability
| I

I

| SUNWkcu4 |
CS | enabl ed |
| |
SEE ALSO
egrep(1), fgrep(l), sed(1), sh(1), attributes(b),

environ(5), largefile(5), regex(5), regexp(5), xpg4(5)

NOTES

[usr/bin/grep
Lines are limted only by the size of the available virtual
menory. If there is aline with enbedded nulls, grep wll
only match up to the first null; if it matches, it wll
print the entire line.
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[ usr/ xpg4/ bi n/ grep
The results are unspecified if input files <contain 1lines
| onger than LINE MAX bytes or contain binary data. LINE MAX
is defined in /usr/include/limts. a.
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Kill

kill - termnate or signal processes
SYNOPSIS

fusr/bin/kill -s signal pid...

fusr/bin/kill -l [exit_status]

fusr/bin/kill [ -signal ] pid..

DESCRIPTION

The kill utility sends a signal to the process or processes
speci fied by each pid operand.

For each pid operand, the kill utility will perform actions
equivalent to the kill(2) function called with the foll ow ng
argunent s:

1. The value of the pid operand will be used as the

pi d argunent.

2. The sig argunent is the value specified by the -s
option, or by SIGTERM if none of these options is
speci fi ed.

The signal ed process nust belong to the current user unless
the user is the super-user.

See NOTES for descriptions of the shell built-in versions of
Kill.

OPTIONS
The foll owi ng options are support ed:

- (The letter ell.) Wite all values of signal
support ed by the inplenentation, if no
operand is given. |If an exit_status operand
is given and it 1is a value of the ? shel
speci al paraneter and wait corresponding to a
process that was term nated by a signal, the
signal corresponding to the signal that ter-

mnated the process will be witten. [If an
exit_status operand is given and it 1is the
unsi gned decinmal integer value of a signal
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-s signal

OPERANDS

nunber, the signal corresponding to that sig-
nal will be witten. OQherwise, the results
are unspeci fi ed.

Specify the signal to send, using one of the
synbolic nanes defined in the <signal.h>
description. Values of signal wll be recog-
nized in a case-independent fashion, wthout
the SIG prefix. In addition, the synbolic
name O wll be recognized, representing the
signal value zero. The corresponding signal
will be sent instead of S| GIERM

The foll ow ng operands are supported:

pid

One of the foll ow ng:

1. A decimal integer specifying a process or
process group to be signaled. The process or
processes selected by positive, negative and
zero values of the pid operand will be as
described for the kill function. If process
nunber O is specified, all processes in the
process group are signaled. |If the first pid
operand is negative, it should be preceded by
-- to keep it frombeing interpreted as an
opti on.

2. Ajob control job ID that identifies a back-
ground process group to be signaled. The job
control job ID notation is applicable only
for invocations of kill in the current shel
execution environnent.

Note the job control job ID type of pid is
available only on systens supporting the job
control option.

exit _status A decinmal integer specifying a signal nunber or

USAGE

the exit status of a process termnated by a
si gnal .

Process nunbers can be found by using ps(1).
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The job control job ID notation is not required to work as
expected when kill is operating in its own utility execution
environment. In either of the follow ng exanples:

nohup kill % &

systenm( "kill %4");

kill operates in a different environnment and wll not share
the shell's understandi ng of job nunbers.

QUTPUT
When the -|I option is not specified, the standard out put
wi |l not be used.
When the -1 option is specified, the synbolic name of each
signal will be witten in the follow ng format:

"U%s%", <signal> <separator>

where the <signal> is in upper-case, without the SIG prefix,
and the <separator> will be either a newine character or a
space character. For the last signal witten, <separator>
will be a newine character.

When both the -1 option and exit_status operand are speci-
fied, the synbolic nanme of the corresponding signal wll be
witten in the follow ng format:

"Os\n", <signal>

EXAMPLES
Any of the conmands:

kill -9 100 -165
kill -s kill 100 -165
kill -s KILL 100 -165

sends the SIGKILL signal to the process whose process ID is
100 and to all processes whose process group IDis 165,
assum ng the sending process has permssion to send that
signal to the specified processes, and that they exist.

To avoid an anmbiguity of an initial negative nunber argunent
specifying either a signal nunber or a process group, the
former will always be the case. Therefore, to send the
default signal to a process group (for exanple, 123), an
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application should use a command simlar to one of the fol-

| owi ng:
Kill -TERM -123
kKill -- -123

ENVIRONMENT

See environ(5) for descriptions of the follow ng environnment
variables that affect the execution of kill: LC CTYPE,
LC MESSAGES, and NLSPATH.

EXIT STATUS

The follow ng exit values are returned:

0 At | east one matching process was found for each
pi d operand, and the specified signal was success-
fully processed for at |east one matchi ng process.

>0 An error occurred.

ATTRIBUTES

See attributes(5) for descriptions of t he fol |l ow ng
attri butes:

ATTRI BUTE TYPE| ATTRI BUTE VALUE
| |
Avai lability | SUNWsu |
Csl | enabl ed |
| |

SEE ALSO
csh(1l), jobs(1l), ksh(1), ps(l), sh(1l), shell _builtins(1),
wait(1), kill(2), signal(3C), attributes(5), environ(b),

si gnal (5)
NOTES
sh
The Bourne shell, sh, has a built-in version of kill to pro-
vide the functionality of the kill conmand for processes

identified with a jobid. The sh syntax is:

Kill [ -sig] [ pid] [ %ob ]
Kill -l
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csh

ksh

The C-shell, csh, also has a built-in kill comuand, whose
syntax is:

kill [ -sig] [ pid] [ %ob ]
Kill -1

The csh kill built-in sends the TERM (term nate) signal, by
default, or the signal specified, to the specified process

ID, the job indicated, or the current job. Signals are
either given by nunber or by nane. There is no default.
Typing kill does not send a signal to the current job. | f

the signal being sent is TERM (term nate) or HUP (hangup),
then the job or process is sent a CONT (continue) signal as
wel | .

- Li st the signal nanes that can be sent.

The ksh kill's syntax is:

kill [ -sig] [ pid] [ %ob ]
Kill -1

The ksh kill sends either the TERM (term nate) signal or the
specified signal to the specified jobs or processes. Sig-
nals are either given by nunber or by nanmes (as given in
signal (5) stripped of the prefix "SIG'). |If the signal
being sent is TERM (term nate) or HUP (hangup), then the job

or process wll be sent a CONT (continue) signal if it is
stopped. The argunent job can be the process id of a pro-
cess that is not a nenber of one of the active jobs. 1In the
second form kill -I, the signal nunbers and nanes are
listed.
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ksh

ksh, rksh - KornShell, a standard/restricted commnd and
progranmm ng | anguage

SYNOPSIS
[usr/bin/ksh [ +-abCefhi krmoprstuvx | [ +-0 option ]
[ -c string ] [ arg... ]
[usr/xpg4/ bin/sh [ +-abCefhi krmoprstuvx | [ +-0 option ]
[ -c string ] [ arg... ]
[usr/bin/rksh [ +-abCefhi knmoprstuvx ] [ +-0 option ]
[ -c string ] [ arg... ]
DESCRIPTION

[usr/xpg4/ bin/sh is identical to /usr/bin/ksh, a command and
programm ng | anguage that executes commands read froma ter-
mnal or a file. rkshis arestricted version of the com
mand interpreter ksh; it is used to set up |login nanes and
execution environnents whose capabilities are nore con-
trolled than those of the standard shell. See Invocation
bel ow for the neaning of argunents to the shell

Definitions
A nmetacharacter is one of the follow ng characters:

& () | < > NEW.INE SPACE TAB

A blank is a TAB or a SPACE. An identifier is a sequence of
letters, digits, or underscores starting with a letter or
underscore. ldentifiers are used as nanmes for functions and
vari abl es. A word is a sequence of characters separated by
one or nore non-quoted netacharacters.

A conmmand is a sequence of characters in the syntax of the
shel | | anguage. The shell reads each command and carries
out the desired action either directly or by invoking
separate wutilities. A special-conmand is a conmand that is
carried out by the shell without creating a separate pro-
cess. Except for docunented side effects, nost special com
mands can be inplenented as separate utilities.

Commands
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A sinple-command is a sequence of blank-separated words
which may be preceded by a variable assignnent list. (See
Environnent below.) The first word specifies the name of
the comand to be executed. Except as specified below the
remai ni ng words are passed as argunents to the invoked com
mand. The command nanme is passed as argunent O (see
exec(2)). The value of a sinple-command is its exit status
if it termnates normally, or (octal) 200+status if it ter-
m nates abnormally (see signal (3C) for a |list of status
val ues) .

A pipeline is a sequence of one or nore commands separated
by |. The standard output of each conmand but the last is
connected by a pipe(2) to the standard input of the next
command. Each command is run as a separate process; the
shell waits for the last conmand to term nate. The exit
status of a pipeline is the exit status of the |ast command.

A list is a sequence of one or nore pipelines separated by

7, & && or ||, and optionally term nated by ;, & or |&
O these five synbols, ;, & and | & have equal precedence,
which is Jlower than that of & and ||. The synbols && and
|| al so have equal precedence. A semcolon (;) causes

sequenti al execution of the preceding pipeline; an anpersand
(& causes asynchronous execution of the preceding pipeline
(that is, the shell does not wait for that pipeline to fin-
ish). The synbol | & causes asynchronous execution of the
preceding command or pipeline with a two-way pipe esta-
blished to the parent shell.

The standard i nput and output of the spawned conmand can be
witten to and read fromby the parent shell using the -p
option of the special comands read and print described in
Speci al Commands. The synbol && (||) causes the list fol-
lowng it to be executed only if the preceding pipeline
returns 0 (or a non-zero) value. An arbitrary nunber of
newlines may appear in a list, instead of a semcolon, to
delimt a conmmand.

A command is either a sinple-command or one of the follow
i ng. Unl ess otherw se stated, the value returned by a com
mand is that of the | ast sinple-comand executed in the com
mand.

for identifier [ inwrd ... ] ; dolist ; done
Each tinme a for command is executed, identifier is set
to the next word taken fromthe in word |ist. If in
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word ... is omtted, then the for comnmand executes the
do list once for each positional paraneter that is set
(see Paraneter Substitution below). Execution ends
when there are no nore words in the list.

select identifier [ inwrd ... ] ; dolist ; done

A select command prints to standard error (file
descriptor 2), the set of words, each preceded by a
nunber. If inwrd ... is omtted, then the posi-
tional paraneters are used instead (see Paraneter Sub-
stitution below). The PS3 pronpt is printed and a |line
is read fromthe standard input. |[If this Iine consists
of the nunmber of one of the Ilisted words, then the
value of the variable identifier is set to the word
corresponding to this nunber. If this line is enpty
the selection list is printed again. Qherw se the
value of the variable identifier is set to NULL. (See
Bl ank Interpretation about NULL). The contents of the
line read fromstandard input is saved in the shel
vari able REPLY. The list is executed for each selection
until a break or EOF is encountered. If the REPLY
variable is set to NULL by the execution of list, then
the selection list is printed before displaying the PS3
pronpt for the next selection.

case word in [ pattern [ | pattern] ) list ;; ] ... esac
A case command executes the |ist associated wth the
first pattern that matches word. The form of the pat-
terns is the sane as that used for file-nanme generation
(see File Nanme Generation bel ow).

if list ; then list ;
[ elif list ; thenlist ; ... ] [ elselist ; ] fi
The list followwng if is executed and, if it returns an
exit status of 0, the list followng the first then is
executed. Oherwise, the list followng elif 1is exe-

cuted and, if its valueis O, the list follow ng the
next then is executed. Failing that, the else list 1is
execut ed. If no elselist or then |ist is executed,

then the if command returns O exit status.

while list ; do list ; done

until list ; do list ; done
A whil e conmand repeatedly executes the while list and,
if the exit status of the last command in the list is
0, executes the do list; otherwi se the |oop term nates.
If no commnds in the do |ist are executed, then the
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whil e command returns O exit status; until may be used
in place of while to negate the loop term nation test.

(list)
Execute list in a separate environnent. Note, that if
two adj acent open parentheses are needed for nesting, a
space nust be inserted to avoid arithnetic evaluation
as descri bed bel ow.

{list}
list is sinply executed. Note that wunlike the neta-
characters ( and ), { and } are reserved words and nust
occur at the beginning of a line or after a ; in order
to be recogni zed.

[ [ expression]]
Eval uat es expression and returns 0 exit status when
expression is true. See Conditional Expressions bel ow,
for a description of expression.

function identifier { list ;}

identifier() { list ;}
Define a function which is referenced by identifier.
The body of the function is the |list of commands
between { and }. (See Functions bel ow).

time pipeline
The pipeline is executed and the elapsed tine as well
as the wuser and systemtinme are printed to standard
error.

The following reserved words are only recognized as the
first word of a command and when not quot ed:

' if then else elif fi case esac for while until do done { }
function select tinme [[ ]]

Comment s
A word beginning with # causes that word and all the follow
ing characters up to a newline to be ignored.

Al i asi ng
The first word of each command is replaced by the text of an
alias if an alias for this word has been defined. An alias
nane consi sts of any nunber of characters excluding neta-
characters, quoting characters, file expansion characters,
paraneter and conmand substitution characters, and =. The
repl acenent string can contain any valid shell script
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i ncluding the netacharacters |isted above. The first word
of each conmmand in the replaced text, other than any that

are in the process of being replaced, wll be tested for
al i ases. If the last <character of the alias value is a
bl ank then the word following the alias will also be checked
for alias substitution. Aliases can be used to redefine
special builtin commands but cannot be used to redefine the
reserved words |isted above. Al iases can be created,

|isted, and exported wwth the alias comand and can be
removed wth the unalias conmand. Exported aliases remain
in effect for scripts invoked by name, but mnust be reini-
tialized for separate invocations of the shell (see Invoca-
tion below). To prevent infinite |oops in recursive alias-

ing, if the shell is not currently processing an alias of
the sane nane, the word will be replaced by the value of the
alias; otherwise, it will not be repl aced.

Aliasing is perfornmed when scripts are read, not while they
are executed. Therefore, for an alias to take effect the
alias definition commnd has to be executed before the com
mand whi ch references the alias is read.

Aliases are frequently used as a short hand for full path
nanes. An option to the aliasing facility allows the val ue
of the alias to be automatically set to the full pathnanme of
t he correspondi ng command. These aliases are called tracked
aliases. The value of a tracked alias is defined the first
time the corresponding command is |ooked up and becones
undefined each time the PATH variable is reset. These
aliases remain tracked so that the next subsequent reference
will redefine the value. Several tracked aliases are com
piled into the shell. The -h option of the set conmmand nakes
each referenced command nanme into a tracked alias.

The followng exported aliases are conpiled into (and
built-in to) the shell but can be unset or redefined:

aut ol oad='typeset -fu'
false="let 0O
functions='typeset -f'
hash="alias -t'
hi story="fc -1I"'
i nt eger="typeset -i
nohup=" nohup
r="fc -e -'
true=":"
t ype=' whence -v
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An exanpl e concerning trailing blank characters and reserved
words follows. |If the user types:

$ alias foo="/bin/ls
$ alias while="/"

The effect of executing:

$ while true

> do

> echo "Hello, World"
> done

is a never-ending sequence of Hello, Wrld strings to the
screen. However, if the user types:
$ foo while

the result will be an Is listing of /. Since the alias sub-
stitution for foo ends in a space character, the next word
is checked for alias substitution. The next word, while,
has also been aliased, so it is substituted as well. Since
it is not in the proper position as a conmand word, it 1is
not recogni zed as a reserved word.

| f the user types:

$ foo; while
while retains its normal reserved-word properties.

de Substitution

After alias substitution is perfornmed, each word is checked
to see if it begins with an unquoted ~. If it does, then
the word up to a / is checked to see if it mtches a user
nanme. |If a match is found, the ~ and the nmatched | ogi n nane
are replaced by the login directory of the matched user.
This is called a tilde substitution. If no match is found,
the original text is left unchanged. A ~ by itself, or in
front of a/, is replaced by $HOVE. A ~ followed by a + or
- is replaced by $PW and $OLDPWD respectively.

In addition, tilde substitution is attenpted when the val ue
of a variable assignnment begins with a ~.

Ti | de Expansi on

A tilde-prefix consists of an unquoted tilde character at
the beginning of a word, followed by all of the characters
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preceding the first unquoted slash in the word, or all the
characters in the word if there is no slash. In an assign-
ment, multiple tilde-prefixes can be used: at the beginning
of the word (that 1is, following the equal sign of the

assignnment), following any wunquoted colon or both. A
tilde-prefix in an assignnent 1is termnated by the first
unquoted colon or slash. |If none of the characters in the

tilde-prefix are quoted, the characters in the tilde-prefix
followng the tilde are treated as a possible login nane
fromthe user database.

A portable | ogin name cannot contain characters outside the
set given in the description of the LOGNAME ENVI RONVENT
variable. |If the login nane is null (that is, the tilde-
prefix contains only the tilde), the tilde-prefix will be
repl aced by the value of the wvariable HOVE If HOVE is
unset, the results are unspecified. QOherw se, the tilde-
prefix will be replaced by a pathnanme of the honme directory
associated wth the |ogin nane obtained using the getpwnam
function. |If the system does not recognize the login nane,
the results are undefined.

Ti | de expansion generally occurs only at the beginning of
words, but an exception based on historical practice has
been i ncl uded:

PATH=/ posi x/ bi n: ~dgk/ bi n

is eligible for tilde expansion because tilde follows a
colon and none of the relevant characters is quoted. Con-
sideration was given to prohibiting this behavior because
any of the follow ng are reasonabl e substitutes:

PATH=$(printf % ~karels/bin : ~bostic/bin)

for Dir in ~maart/bin ~srb/bin ..

do

PATH=${ PATH: +$PATH: } $Di r
done

Wth the first command, explicit colons are used for each

directory. 1In all cases, the shell perforns tilde expansion
on each directory because all are separate words to the
shel | .

Not e that expressions in operands such as:

make -k munmbl e LI BDI R=~chet/lib
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do not qualify as shell variable assignnents and tilde
expansion is not perfornmed (unless the conmand does so
itself, which nake does not).

The special sequence $~ has been designated for future
i npl enentations to evaluate as a neans of forcing tilde
expansion in any word.

Because of the requirenent that the word not be quoted, the
foll ow ng are not equivalent; only the last will cause tilde
expansi on:

\~hlj/  ~M\I1j/  ~"hlj"/  ~hlj\/  ~hlj/

The results of giving tilde with an unknown login nane are
undefi ned because the KornShell ~+ and ~- constructs nake
use of this condition, but, in general it 1is an error to
give an incorrect login nane wth tilde. The results of
havi ng HOVE unset are unspecified because sone historical
shells treat this as an error.

Command Substitution

The standard output froma command enclosed in parenthesis
preceded by a dollar sign ( $(command) ) or a pair of grave
accents (° ) may be used as part or all of a word; trailing
newlines are renoved. In the second (archaic) form the
string between the quotes is processed for special quoting
characters before the command is executed. (See Quoting
bel ow.) The command substitution $(cat file) can be repl aced
by the equivalent but faster (<file). Conmand substitution
of nost special commands that do not perform i nput/output
redirection are carried out without creating a separate pro-
cess.

Command substitution allows the output of a command to be

substituted in place of the command nane itself. Comand

substitution occurs when the command is encl osed as foll ows:
$( command)

or (backquoted version):

“command”
The shell will expand the command substitution by executing
command in a subshell environnent and repl acing the command

substitution (the text of command plus the enclosing $( ) or
backquotes) wth the standard out put of the conmand, renov-
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i ng sequences of one or nore newine characters at the end
of the substitution. Enbedded new ine characters before the
end of the output will not be renoved; however, they nmay be
treated as field delimters and elimnated during field
splitting, depending on the value of IFS and quoting that is
in effect.

Wthin the backquoted style of comand substitution,
backsl ash shall retain its literal nmeaning, except when fol-
| owed by:

$ ’ \
(dol I ar-sign, backquote, backslash). The search for the
mat chi ng backquote is satisfied by the first backquote found
wi t hout a precedi ng backslash; during this search, if a

non- escaped backquote is encountered within a shell coment,
a here-docunent, an enbedded command substitution of the
$(comand) form or a quoted string, undefined results
occur. A single- or double-quoted string that begins, but
does not end, within the ... sequence produces undefi ned
results.

Wth the $(command) form all characters followi ng the open
parenthesis to the matching closing parenthesis constitute
the command. Any valid shell script can be wused for com
mand, except:

+ A script consisting solely of redirections produces
unspecified results.

+ See the restriction on single subshells described bel ow.

The results of command substitution will not be field split-
ting and pathnane expansion processed for further tilde
expansi on, paraneter expansion, comand substitution or
arithmetic expansion. If a command substitution occurs
i nsi de doubl e-quotes, it wll not be performed on the
results of the substitution.

Command substitution can be nested. To specify nesting
wi thin the backquoted version, the application nust precede
t he i nner backquotes w th backsl ashes; for exanple:

"\ " comand\ "

The $( ) form of command substitution solves a problem of
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i nconsi stent behavi or when usi ng backquotes. For exanple:

Command Qut put
echo '\ $x' \ $x
echo “echo '\ $x'" $x

echo $(echo "\ $x") \ $x

Addi tionally, the backquoted syntax has historical restric-
tions on the contents of the enbedded conmand. Wiile the
new $( ) formcan process any kind of valid enbedded script,
the backquoted form cannot handle sone valid scripts that
i ncl ude backquot es. For exanple, these otherwise valid
enbedded scripts do not work in the |eft columm, but do work
on the right:

echo ° echo $(

cat <<eeof cat <<eeof

a here-doc with ° a here-doc with )
eof eof

) )

echo ° echo $(

echo abc # a coment with ° echo abc # a coment with )
) )

echo ° echo $(

echo ' ' echo ")’

) )

Because of these inconsistent behaviors, the backquoted
variety of command substitution is not recommended for new
applications that nest conmand substitutions or attenpt to
enbed conpl ex scripts.

I f the command substitution consists of a single subshell,
such as:

$( (comand) )
a portable application nust separate the $( and ( into two
tokens (that 1is, separate themwth white space). This is
required to avoid any anbiguities with arithnmetic expansion.
thneti c Expansion

An arithmetic expression enclosed in double parentheses pre-
ceded by a dollar sign ( $((arithnetic-expression)) ) is
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replaced by the value of the arithnmetic expression wthin
the double parenthesis. Arithmetic expansion provides a
mechani sm for evaluating an arithnetic expression and sub-
stituting its value. The format for arithnmetic expansion is
as foll ows:

$( (expression))

The expression is treated as if it were in double-quotes,
except that a double-quote inside the expression is not
treated specially. The shell will expand all tokens in the
expression for paraneter expansion, conmmand substitution and
guot e renoval

Next, the shell will treat this as an arithnmetic expression
and substitute the value of the expression. The arithmetic
expression wll be processed according to the rules of the
SO Cwth the follow ng exceptions:

+ Only integer arithnmetic is required.

+ The sizeof () operator and the prefix and postfix ++ and
-- operators are not required.

+ Sel ection, iteration and junp statenents are not sup-
ported.

As an extension, the shell may recognize arithnmetic expres-

sions beyond those listed. |If the expression is invalid,

the expansion will fail and the shell will wite a nessage

to standard error indicating the failure.
A sinple exanpl e using arithnetic expansion:

# repeat a command 100 tines

x=100
while [ $x -gt 0]
do
conmand
x=$(($x-1))
done

Process Substitution
This feature is available in SunGOS and only on versions of
the UNI X operating systemthat support the /dev/fd directory
for nam ng open files. Each command argunent of the form
<(list) or >(list) will run process |ist asynchronously con-
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nected to sone file in /dev/fd. The name of this file wll
beconme the argunent to the command. |If the formwth > is
selected then witing on this file will provide input for
list. If < is wused, then the file passed as an argunent
will contain the output of the list process. For exanple,
paste <(cut -f1 filel) <(cut -f3 file2) |
tee >( processl) >( process?2)

cuts fields 1 and 3 fromthe files filel and file2 respec-
tively, pastes the results together, and sends it to the
processes processl and process2, as well as putting it onto
the standard output. Note that the file, which is passed as
an argunment to the conmand, is a UNIX pipe(2) so prograns
that expect to |Iseek(2) on the file will not work.

Par amet er Substitution
A paraneter is an identifier, one or nore digits, or any of

the characters *, @ # ?, -, $ and!. A variable (a
par anmeter denoted by an identifier) has a value and zero or
nore attributes. vari ables can be assigned values and

attributes by using the typeset special command. The attri-
butes supported by the shell are described later with the
typeset special command. Exported variabl es pass val ues and
attributes to the environnent.

The shell supports a one-dinensional array facility. An
elenment of an array variable is referenced by a subscri pt.
A subscript is denoted by a [, followed by an arithnetic
expression (see Arithnetic Evaluation below) followed by a
]. To assign values to an array, use set -A nanme value ....
The value of all subscripts nmust be in the range of 0
t hrough 1023. Arrays need not be decl ared. Any reference
to a variable with a valid subscript is |legal and an array
W ll be created if necessary. Referencing an array wthout
a subscript is equivalent to referencing the elenent 0. |If
an array identifier with subscript * or @is used, then the
value for each of the elenents is substituted (separated by
a field separator character).

The val ue of a variable may be assigned by witing:
nane=val ue [ nane=val ue ]

If the integer attribute, -i, is set for name, the value is
subject to arithnmetic evaluation as described bel ow

Positional paraneters, paraneters denoted by a nunber, may
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be assigned values with the set special conmand. Paraneter
$0 is set fromargunent zero when the shell is invoked. | f
paranmeter is one or nore digits then it is a positional
paraneter. A positional paranmeter of nore than one digit
nmust be encl osed in braces.

Par anet er Expansi on
The format for paraneter expansion is as foll ows:
${ expr essi on}

wher e expression consists of all characters until the match-
ing }. Any } escaped by a backslash or within a quoted
string, and characters in enbedded arithmetic expansions,
command substitutions and vari abl e expansi ons, are not exam
ined in determ ning the matching }.

The sinplest formfor paraneter expansion is:
${ par anet er}
The value, if any, of paraneter wll be substituted.

The paraneter name or synbol can be enclosed in braces,
which are optional except for positional paraneters with
nore than one digit or when paraneter is followed by a char-
acter that could be interpreted as part of the nanme. The
mat chi ng cl osing brace will be determ ned by counting brace
| evel s, skipping over enclosed quoted strings and conmand
substitutions.

| f the paraneter nanme or synbol is not enclosed in braces,
the expansion will use the | ongest valid nane whet her or not
t he synbol represented by that nanme exists. Wen the shel
IS scanning its input to determ ne the boundaries of a nane,
it is not bound by its know edge of what nanes are already
defined. For exanple, if Fis a defined shell variable, the
conmand:

echo $Fred
does not echo the value of $F followed by red; it selects
the |ongest possible valid nane, Fred, which in this case
m ght be unset.

I f a paraneter expansion occurs inside double-quotes:

+ Pat hname expansion will not be perforned on the results
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of the expansion.

+ Field splitting will not be perfornmed on the results of
t he expansion, with the exception of @

In addition, a paraneter expansion can be nodified by using
one of the following formats. In each case that a val ue of
word is needed (based on the state of paraneter, as
descri bed below), word will be subjected to til de expansion,
paranet er expansion, comand substitution and arithnetic
expansi on. If word is not needed, it will not be expanded.
The } character that delimts the follow ng paraneter expan-
sion nodifications is determ ned as described previously in
this section and in dquote. (For exanple, ${foo-bar}xyz}
would result in the expansion of foo followed by the string
xyz} if foo is set, else the string barxyz}).

${paraneter:-word} Use Default Values. |If paraneter is
unset or null, the expansion of word
will be substituted; otherw se, t he
val ue of paraneter will be substituted.

${paraneter: =word} Assign Default Values. If paraneter is

unset or null, the expansion of word
wi |l be assigned to paraneter. In al

cases, the final value of paraneter wll
be substituted. Only variables, not

positional paranmeters or special parame-
ters, can be assigned in this way.

${ par anet er: ?[ wor d] }
Indicate Error if MNull or Unset. If
paranmeter is wunset or null, the expan-
sion of word (or a nessage indicating it
is unset if word is omtted) will be
witten to standard error and the shel

will exit wth a non-zero exit status.
O herwi se, the value of paraneter wll
be substituted. An interactive shel

need not exit.

${ par anet er : +[ wor d] }
Use Alternative Value. If paraneter is
unset or null, null wll be substituted;
ot herwi se, the expansion of word wll be
substi tut ed.
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In the paraneter expansions shown previously,
colon in the format results in a test for a paraneter that
is unset or null; om ssion of the colon results

for a paraneter that 1is only unset.
summari zes the effect of the col on:

of the

t est

The follow ng table

set and not null set but null unset
substitute substitute
substitute
${ par anet er : - wor d} par anmet er wor d wor d
substitute substitute
substitute
${ par anet er - wor d} par anet er nul | wor d
substitute assign assign
${ par anet er : =wor d} par anet er wor d wor d
substitute substitute assign
${ par anet er =wor d} par anet er par anet er nul |
substitute error, error,
${ par anet er : ?wor d} par anet er exi t exi t
substitute substitute error,
${ par anet er ?wor d} par anet er nul | exit
substitute substitute
substitute
${ par anet er : +wor d} wor d nul | nul
substitute substitute
substitute
${ par anet er +wor d} wor d wor d nul
In all cases shown with "substitute"”, +the expression is
replaced with the value shown. In all cases shown with

"assign" paraneter is assigned

repl aces the expression.

${ #par anet er }

String Length.

t hat val ue,

The length in

of the value of paraneter.

is * or @ then all

t he positional

which al so

characters
| f paraneter
par ame-

ters, starting with $1, are substituted

(separated by a
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ter).

The followi ng four varieties of paranmeter expansion provide

for substring processing. In each case, pattern matching
notation (see patmat), rather than regul ar expression nota-
tion, wll be used to evaluate the patterns. |f paraneter

is* or @ then all the positional paranmeters, starting with
$1, are substituted (separated by a field separator charac-
ter). Enclosing the full paraneter expansion string in
doubl e-quotes will not cause the follow ng four varieties of
pattern characters to be quoted, whereas quoting characters
within the braces will have this effect.

${ par anet er %or d} Renmove Smallest Suffix Pattern. The
word wll be expanded to produce a pat-
tern. The paraneter expansion then wll
result in paraneter, with the snall est
portion of the suffix matched by the
pattern del et ed.

${ par anet er %@wrd} Renove Largest Suffix Pattern. The word
will be expanded to produce a pattern.
The paraneter expansion then wll result
in paranmeter, wth the largest portion
of the suffix matched by the pattern

del et ed.
${ par anet er #wor d} Renmove Smallest Prefix Pattern. The
word w il be expanded to produce a pat-

tern. The paraneter expansion then wll
result in paraneter, with the snall est
portion of the prefix matched by the
pattern del et ed.

${ par anet er ##word} Renove Largest Prefix Pattern. The word
wll be expanded to produce a pattern.
The paraneter expansion then will result
in paraneter, wth the |largest portion
of the prefix matched by the pattern

del et ed.
Exanpl es:
${ par anet er : - wor d}
In this exanple, |s is executed only if x is null or
unset. (The $(Is) comand substitution notation is

expl ai ned in Command Substitution above.)
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${x:-$(1s)}

${ par anmet er : =wor d}

unset X
echo ${X: =abc}
abc

${ par anet er : ?2wor d}

unset posi x
echo ${posi x: ?}
sh: posix: paraneter null or not set

${ par anet er : +wor d}

set abec
echo ${3: +posi x}
posi x

${ #par anet er }

HOVE=/ usr/ posi X
echo ${#HOVE}
10

${ par anet er %or d}
x=file.c
echo ${x%c}.o
file.o

${ par amet er %8mor d}
x=posi x/ src/ std
echo ${x%4 *}
posi x

${ par anet er #wor d}
x=$HOVE/ sr ¢/ cnd
echo ${ x#$HOVE}
[ src/cnd

${ par amet er ##wor d}

x=/ one/two/t hr ee
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echo ${x##*/}

t hr ee

Paraneters Set by Shel
The followi ng paraneters are automatically set by the shell:

#

ERRNO

L1 NENO

OLDPVD

OPTARG

OPTI ND

The nunber of positional par anet ers in
deci mal .

Fl ags supplied to the shell on invocation or
by the set command.

The decimal value returned by the |last exe-
cuted command.

The process nunber of this shell.

Initially, the value of _ is an absolute
pat hnanme of the shell or script being exe-
cuted as passed in the environnent. Subse-

quently it is assigned the |ast argunent of
the previous command. This paraneter is not
set for commands which are asynchronous.
This paraneter is also used to hold the nane
of the wmatching MAIL file when checking for
mai | .

The process nunber of the last background
command i nvoked.

The value of errno as set by the nopst
recently failed systemcall. This value is
syst em dependent and is intended for debug-
gi ng pur poses.

The |ine nunber of the current line wthin
the script or function being executed.

The previous working directory set by the cd
conmand.

The value of the last option argunment pro-
cessed by the getopts special conmand.

The index of the last option argunent pro-
cessed by the getopts special conmand.
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PPI D

PVWD

RANDOM

REPLY

SECONDS

The process nunber of the parent of the
shel | .

The present working directory set by the «cd
comand.

Each tinme this variable is referenced, a ran-
dom integer, uniformy distributed between O
and 32767, is generated. The sequence of
random nunbers can be initialized by assign-
ing a nuneric value to RANDOM

This variable is set by the select statenent
and by the read special command when no argu-
ments are supplied.

Each tine this variable is referenced, the
nunber of seconds since shell invocation is
returned. If this variable is assigned a
val ue, then the value returned upon reference
w ll be the value that was assigned plus the
nunber of seconds since the assignnent.

Vari abl es Used by Shel
The followi ng variables are used by the shell:

CDPATH

CCOLUWNS

EDI TOR

ENV

The search path for the cd comand.

If this variable is set, the value is used to
define the wdth of the edit w ndow for the
shell edit nodes and for printing select
|ists.

If the value of this variable ends in enmacs,
gnmacs, or vVvi and the VISUAL variable is not
set, then the corresponding option (see the
set special command below) will be turned on.

This variable, when the shell is invoked, is
subj ected to paraneter expansion by the shel

and the resulting value is used as a pat hnane
of a file containing shell commands to exe-
cute in the current environnent. The file
need not be executable. If the expanded
value of ENV is not an absol ute pat hnane, the
results are unspecified. ENV will be ignored
if the user's real and effective user IDs or
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FCEDI T

FPATH

I FS

H STFI LE

H STSI ZE

real and effective group IDs are different.

This variable can be used to set aliases and
other itens local to the invocation of a
shell. The file referred to by ENV differs
from$HOVE/ . profile in that .profile is typi-
cally executed at session startup, whereas
the ENV file is executed at the begi nning of
each shell invocation. The ENV value is
interpreted in a manner simlar to a dot
script, in that the coomands are executed in
the current environnent and the file needs to
be readabl e, but not executable. However,
unli ke dot scripts, no PATH searching is per-
formed. This is used as a guard agai nst Tro-
jan Horse security breaches.

The default editor nane for the fc command.

The search path for function definitions. By
default the FPATH directories are searched

after the PATH vari abl e. If an executable
file is found, then it is read and executed
in the current envi ronnent . FPATH is

searched before PATH when a function with the
-u attribute is referenced. The preset alias
autol oad preset alias causes a function with
the -u attribute to be created.

Internal field separators, normally space,
tab, and newline that are used to separate
command words which result from conmand or
paranmeter substitution and for separating
words with the special conmand read. The
first character of the IFS variable is used
to separate argunents for the $* substitution
(See Quoting bel ow).

If this variable is set when the shell is
i nvoked, then the value is the pathnane of
the file that will be used to store the com

mand history. (See Conmand re-entry bel ow.)

If this variable is set when the shell s
i nvoked, t hen the nunber of previously
entered commands that are accessible by this
shell wll be greater than or equal to this
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HOVE

LC ALL

nunber. The default is 128.

The default argument (hone directory) for the
cd command.

This variable provides a default value for
the LC * vari abl es.

LC_COLLATE

LC CTYPE

This variable determnes the behavior of
range expressions, equivalence classes and
mul ti-byte character col l ating el enent s
Wi thin pattern matching.

Det erm nes how the shell handles characters.
Wen LC CIYPE is set to a valid value, the
shell can display and handle t ext and
filenanes containing valid characters for
that locale. |If LC CTYPE (see environ(5)) is
not set in the environnent, the operational
behavi or of the shell is determined by the
value of the LANG environnment variable. |If
LC ALL is set, its contents are used to over-
ride both the LANG and the other LC * vari -
abl es.

LC_MESSAGES

LANG

L1 NENO

This variable determnes the |anguage in
whi ch nessages should be witten.

Provide a default value for the internation-
alization variables that are unset or null
If any of the internationalization variables
contains an invalid setting, the utility wll
behave as if none of the variables had been
defi ned.

This variable is set by the shell to a
deci mal nunber representing the current
sequential |ine nunber (nunbered starting
with 1) within a script or function before it
executes each command. If the user unsets or
resets LINENO the variable may |lose its spe-
cial neaning for the life of the shell. | f
the shell is not currently executing a script
or function, the value of LINENO is unspeci-
fied.
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LI NES

MAI L

MAI LCHECK

MAI LPATH

NLSPATH

PATH

PPI D

PS1

If this variable is set, the value is used to
determine the colum length for printing
select |ists. Select lists wi || pri nt
vertically wuntil about two-thirds of LINES
lines are fill ed.

If this variable is set to the nane of a mai
file and the MAILPATH variable is not set,
then the shell inforns the user of arrival of
mail in the specified file.

This wvariable specifies how often (in
seconds) the shell will check for changes in
the nodification tinme of any of the files
specified by the MAILPATH or MAIL vari abl es.
The default value is 600 seconds. When the
time has elapsed the shell will check before
i ssui ng the next pronpt.

A colon (:) separated list of file names.
If this variable is set, then the shel
inforns the user of any nodifications to the
specified files that have occurred within the
| ast MAI LCHECK seconds. Each file nanme can
be followed by a ? and a nessage that will be
printed. The nessage will undergo paraneter
substitution wth the variable $ defined as
the name of the file that has changed. The
default nessage is you have mail in $_.

Determ ne the | ocation of nessage catal ogues
for the processing of LC MESSAGES.

The search path for commands (see Execution
bel ow). The user may not change PATH i f exe-
cuting under rksh (except in .profile).

This variable is set by the shell to the
deci mal process ID of the process that
i nvoked the shell. In a subshell, PPID wll
be set to the sane value as that of the
parent of the current shell. For exanple,
echo $PPID and (echo $PPI D) woul d produce the
sanme val ue.

The value of this variable is expanded for
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paraneter substitution to define the prlnary
pronpt string which by default is %

The character ! in the primary pronpt strlng
is replaced by the command nunber (see Com
mand Re-entry bel ow) . Two successi ve

occurrences of ! will produce a single ! when
the pronpt string is printed.

pPS2 Secondary pronpt string, by default "~ "> '"'.
PS3 Sel ection pronpt string used within a select
| oop, by default "~ "#? '".

PS4 The value of this variable is expanded for
par amet er substitution and precedes each line
of an execution trace. |If omtted, the exe-

cution trace pronpt is "+ "',

SHELL The pathnane of the shell is kept in the
envi ronnent . At invocation, if the basenane
of this variable is rsh, rksh, or krsh, then
t he shell becones restricted.

TMOUT If set to a value greater than zero, the
shell wll termnate if a command is not
entered within the prescribed nunber of
seconds after issuing the PS1 pronpt. (Note
that the shell can be conpiled with a maxi num
bound for this value which cannot be

exceeded.)

VI SUAL If the value of this variable ends in enmacs,
gmacs, or Vvi then the correspondi ng option
(see Special Comand set below) wll be
turned on.

The shell gives default values to PATH, PS1, PS2, PS3, P$4,
MAI LCHECK, FCEDI T, TMOUT and IFS, while HOVE, SHELL ENV and
MAIL are not set at all by the shell (although HOVE is set
by login(l)). On sone systenms MAIL and SHELL are al so set
by | ogin.

Bl ank Interpretation
After paranmeter and command substitution, the results of
substitutions are scanned for the field separator characters
(those found in IFS) and split into distinct argunents where
such characters are found. Explicit null argunments ( "" )
or ('') are retained. Implicit null argunments (those
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Fi l

resulting fromparaneters that have no values) are renoved.

e Nanme Generation

Fol | owi ng substitution, each command word is scanned for the
characters *, ?, and [ unless the -f option has been set.
I f one of these characters appears then the word is regarded
as a pattern. The word is replaced with | exicographically
sorted file nanes that match the pattern. |[If no file nane
is found that matches the pattern, then the word is left
unchanged. Wen a pattern is used for file nane generation,
the character period (.) at the start of a file nane or

i medi ately followng a /, as well as the character /
itself, nust be matched explicitly. A file name begi nning
with a period will not be matched with a pattern wth the
period inside parentheses; that is

ls .@r*)

woul d | ocate a file naned .restore, but Is @.r*) would not.
In other instances of pattern matching the / and . are not
treated specially.

* Mat ches any string, including the null string.

? Mat ches any single character.

[...]
Mat ches any one of the enclosed characters. A
pair of characters separated by - matches any
character lexically between the pair, inclusive.

If the first character follow ng the opening "[
isa"! ", then any character not enclosed is
mat ched. A - can be included in the character set
by putting it as the first or last character.

A pattern-list is alist of one or nore patterns separated
from each other with a |. Conposite patterns can be forned
with one or nore of the follow ng:

?(pattern-list) Optionally matches any one of the
gi ven patterns.

*(pattern-list) Matches zero or nore occurrences of
the given patterns.

+(pattern-list) Matches one or nore occurrences of the
gi ven patterns.

@pattern-l1ist) Matches exactly one of the given pat-
terns.

I'(pattern-list) Matches anything, except one of the
gi ven patterns.
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Quot i ng

Ari

Each of the netacharacters listed above (See Definitions)
has a special neaning to the shell and causes term nation of
a word unl ess quoted. A character may be quoted (that is,
made to stand for itself) by preceding it with a \. The
pair \NEWLINE is renoved. All characters encl osed between a
pair of single quote marks ('') are quoted. A single quote

cannot appear within single quotes. I nside double quote
marks (""), paraneter and conmand substitution occur and \
quotes the characters \, *, ", and $. The neaning of $* and

$@ is identical when not quoted or when used as a paraneter
assignment value or as a file nane. However, when used as a
command argunent, $* is equivalent to ~~$1d$2d...'', where d
is the first character of the IFS variable, whereas 3$@ is
equivalent to $1 $2 .... Inside grave quote marks (" 7), \
guotes the characters \, ', and $. If the grave quotes
occur within double quotes, then \ also quotes the character
The special nmeaning of reserved words or aliases can be
renmoved by quoting any character of the reserved word. The
recognition of function names or special conmand nanes
| i sted bel ow cannot be altered by quoting them

thmetic Eval uation

An ability to performinteger arithnetic is provided wth
the special comand let. Evaluations are performed using
long arithnmetic. Constants are of the form [ base# ] n
where base is a decimal nunber between two and thirty-six
representing the arithnetic base and n is a nunber in that
base. If base is omtted then base 10 is used.

An arithnetic expression uses the same syntax, precedence,
and associativity of expression as the C language. Al the
integral operators, other than ++, --, ?:, and , are sup-
port ed. Variables can be referenced by name within an
arithnetic expression wthout using the paraneter substitu-
tion syntax. Wen a variable is referenced, its value is
eval uated as an arithnetic expression.

An internal integer representation of a variable can be

specified with the -i option of the typeset special command.
Arithnmetic evaluation is performed on the value of each
assignment to a variable with the -i attribute. If you do

not specify an arithmetic base, the first assignnent to the
vari able determnes the arithnetic base. This base is used
when paraneter substitution occurs.
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Since many of the arithnmetic operators require quoting, an
alternative form of the let command is provided. For any
command whi ch begins with a ((, all the characters wuntil a
matching )) are treated as a quoted expression. NMore pre-
cisely, ((...)) 1is equivalent to |et

Pronpti ng
When used interactively, the shell pronpts with the parane-
ter expanded value of PSl1l before reading a conmand. |If at

any time a newline is typed and further input is needed to
conplete a conmmand, then the secondary pronpt (that is, the
val ue of PS2) is issued.

Condi ti onal Expressions
A conditional expression is used with the [[ conpound com
mand to test attributes of files and to conpare strings.
Wrd splitting and file nane generation are not perfornmed on
the words between |[[ and ]]. Each expression can be con-
structed fromone or nore of the following unary or Dbinary
expr essi ons:

-afile True, if file exists.

-b file True, if file exists and is a block
special file.

-c file True, if file exists and is a character
special file.

-d file True, if file exists and is a directory.

-e file True, if file exists.

-f file True, if file exists and is an ordinary
file.

-g file True, if file exists and is has its set-
gid bit set.

-k file True, if file exists and is has its
sticky bit set.

-n string True, if length of string is non-zero.

-0 option True, if option nanmed option is on

-p file True, if file exists and is a fifo spe-
cial file or a pipe.

-r file True, if file exists and is readable by
current process.

-s file True, if file exists and has si ze
greater than zero.

-t fildes True, if file descriptor nunber fildes
is open and associated with a term nal
devi ce.

-u file True, if file exists and has its setuid
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-wfile
-x file
-z string
-L file
-Ofile
-Gfile
-Sfile

filel -nt file2

filel -ot file2

filel -ef file2

stri
stri
stri
stri

stri

stri

stri

expl
expl
expl
expl
expl

expl

ng

ngl

ngl

ngl

_eq
- nhe
-1t
_gt
-le

_ge

ng = pattern
ng != pattern
ngl

string2
= string2

string2

string2

exp2
exp2
exp2
exp2
exp2

exp2

bit set.

True, if file exists and is witable by
current process.

True, if file exists and 1is executable
by current process. |If file exists and
is a directory, then the current process
has permssion to search in the direc-
tory.

True, if length of string is zero.

True, if file exists and is a synbolic
l'i nk.

True, if file exists and is owed by the
effective user id of this process.

True, if file exists and its group
mat ches the effective group id of this
process.

True, if file exists and is a socket.
True, if filel exists and is newer than
file2.

True, if filel exists and is older than
file2.

True, if filel and file2 exist and refer
to the sane file.

True if the string string is not the
nul | string.

True, if string matches pattern.

True, if string does not match pattern.
True if the strings stringl and string2
are identi cal

True if the strings stringl and string2
are not identical.

True, if stringl conmes before string2
based on strings i nterpreted as
appropriate to the |locale setting for
category LC COLLATE.

True, if stringl cones after string2
based on strings interpreted as
appropriate to the locale setting for
category LC COLLATE.

True, if expl is equal to exp2.

True, if expl is not equal to exp2.

True, if expl is |less than exp2.

True, if expl is greater than exp2.

True, if expl is less than or equal to
exp2.

True, if expl is greater than or equa
to exp2.
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In each of the above expressions, if file is of the form
/dev/fd/n, where n is an integer, then the test is applied
to the open file whose descriptor nunber is n.

A conpound expression can be constructed from these prim-
tives by wusing any of the followng, listed in decreasing
order of precedence.

(expression) True, if expression is true.
Used to group expressions.

I expression True if expression is false.

expressi onl && expression2 Tr ue, if expressionl and
expression2 are both true.

expressionl || expression2 True, if either expressionl or

expression2 is true.

| nput / Qut put
Before a conmand is executed, its input and output nmay be
redirected using a special notation interpreted by the

shell. The followwng nay appear anywhere in a sinple-
command or nmay precede or follow a conmand and are not
passed on to the invoked command. Command and paraneter

substitution occur before word or digit is used except as
noted below. File name generation occurs only if the pat-
tern matches a single file, and blank interpretation is not

per f or med.

<wor d Use file word as standard i nput (file
descriptor 0).

>wor d Use file word as standard out put (file
descriptor 1). If the file does not exist
then it is created. |If the file exists, and
the noclobber option is on, this causes an
error; otherwise, it is truncated to zero
| engt h.

>| wor d Sanmes as >, except that it overrides the
nocl obber opti on.

>>wor d Use file word as standard out put. If the
file exists then output is appended to it (by
first seeking to the EOF); otherwi se, the
file is created.

<>wor d Qpen file word for reading and witing as
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standard i nput.

<< [-]word The shell input is read up to aline that s
the sanme as word, or to an EOF. No paraneter
substitution, command substitution or file
nanme generation is performed on word. The
resul ting docunent, called a here-docunent,
beconmes the standard input. |If any character
of word is quoted, then no interpretation is
pl aced wupon the characters of the docunent;
ot herwi se, paraneter and conmand substitution
occur, \NEWINE is ignored, and \ nust be

used to quote the characters \, $, °, and the
first character of word. |If - is appended to
<<, then all leading tabs are stripped from

word and from the docunent.

<&di gi t The standard input is duplicated from file
descriptor digit (see dup(2)). Simlarly for
the standard output using >&digit.

<&- The standard input is closed. Simlarly for
the standard output using >&.

<&p The input fromthe co-process is noved to
standard i nput.

>&p The output to the co-process is noved to
standard out put.

| f one of the above is preceded by a digit, then the file
descriptor nunber referred to is that specified by the digit
(instead of the default 0 or 1). For exanple:

2>&1

neans file descriptor 2 is to be opened for witing as a
duplicate of file descriptor 1.

The order in which redirections are specified is signifi-
cant. The shell evaluates each redirection in terns of the
(file descriptor, file) association at the tine of evalua-
tion. For exanple:

1>f name 2>&1

first associates file descriptor 1 with file fnanme. It then
associates file descriptor 2 with the file associated with
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file descriptor 1 (that is fnane). |If the order of redirec-
tions were reversed, file descriptor 2 would be associ at ed
with the termnal (assuming file descriptor 1 had been) and
then file descriptor 1 would be associated with file fnane.

If a command is followed by & and job control is not active,
then the default standard input for the command is the enpty
file /dev/inull. Oherwi se, the environnent for the execu-
tion of a command contains the file descriptors of the
i nvoki ng shell as nodified by input/output specifications.

ENVIRONMENT

The environnment (see environ(5)) is a list of nane-value
pairs that is passed to an executed programin the sanme way
as a normal argunment list. The nanes nust be identifiers
and the values are character strings. The shell interacts
with the environnment in several ways. On invocation, the
shell scans the environnent and creates a variable for each
nanme found, giving it the correspondi ng value and marking it
export. Execut ed conmands inherit the environnment. |If the
user nodifies the values of these variables or creates new
ones, using the export or typeset -x comands they becone
part of the environnment. The environnment seen by any exe-
cuted command is thus conposed of any nane-value pairs ori-
ginally inherited by the shell, whose val ues nay be nodified
by the current shell, plus any additions which nust be noted
in export or typeset -x comrands.

The environnment for any sinple-command or function nmay be
augnented by prefixing it with one or nore vari abl e assign-
ments. A variable assignnment argunent is a word of the form
identifier=value. Thus:

TERM=450 cnd ar gs
and
(export TERM TERM=450; cnd args)

are equivalent (as far as the above execution of cnd is con-
cerned except for special commands listed below that are
preceded with a dagger).

If the -k flag is set, all variable assignnent argunents are
placed in the environment, even if they occur after the
command nane. The followng first prints a=b ¢ and then c:

echo a=b c
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set -k
echo a=b c

This feature is intended for use with scripts witten for
early versions of the shell and its use in new scripts is
strongly discouraged. It is likely to disappear soneday.

Functi ons
The function reserved word, described in the Commands sec-
tion above, is used to define shell functions. Shell func-
tions are read in and stored internally. Alias nanes are
resolved when the function is read. Functions are executed
i ke commands with the argunents passed as positional param
eters. (See Execution bel ow.)

Functions execute in the sane process as the caller and
share all files and present working directory with the
caller. Traps caught by the <caller are reset to their
default action inside the function. A trap condition that
i's not caught or ignored by the function causes the function
to termnate and the condition to be passed on to the
caller. Atrap on EXIT set inside a function is executed
after the function conpletes in the environnent of the
caller. Odinarily, variables are shared between the cal-
ling program and the function. However, the typeset speci al
command used wthin a function defines |ocal variables whose
scope includes the current function and all functions it
cal |l s.

The special command return is used to return from function
calls. Errors wthin functions return control to the
caller.

The nanes of all functions can be listed with typeset +f.
typeset -f lists all function nanes as well as the text of
all functions. typeset -f function-nanmes lists the text of
the named functions only. Functions can be undefined with
the -f option of the unset special command.

Ordinarily, functions are unset when the shell executes a
shell script. The -xf option of the typeset comrand al |l ows
a function to be exported to scripts that are executed
W thout a separate invocation of the shell. Functions that
need to be defined across separate invocations of the shel
should be specified inthe ENV file with the -xf option of
t ypeset.
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Function Definition Conmand
A function is a user-defined nane that is used as a sinple
coomand to call a conmpound conmand w th new positional
paraneters. A function is defined with a function defini-
tion comuand.

The format of a function definition command is as foll ows:

fname() conpound-comand|[io-redirect ...]
The function is named fnanme; it nust be a nane. An inple-
mentation may allow other characters in a function nane as
an extension. The inplenentation wll mnaintain separate

nane spaces for functions and vari abl es.

The () in the function definition command consists of two
operators. Therefore, interm xing blank characters with the
fname, (, and ) is allowed, but unnecessary.

The argunent conpound-comrand represents a conpound comrand.

When the function is declared, none of the expansions in
wordexp will be perfornmed on the text in conpound-comrand or
io-redirect; all expansions will be perforned as normal each
time the function is called. Simlarly, the optional io-
redirect redirections and any variable assignnments wthin
conmpound-command w Il be perfornmed during the execution of
the function itself, not the function definition.

When a function is executed, it will have the syntax-error
and vari abl e-assi gnnent properties described for the special
built-in utilities.

The conpound-comrand wi || be executed whenever the function
nane is specified as the nanme of a sinple command The

operands to the command tenporarily will beconme the posi-
tional paranmeters during the execution of the conpound-
command; the special paraneter # will also be changed to

reflect the nunber of operands. The special paraneter 0
wi || be unchanged. When the function conpletes, the values
of the positional paraneters and the special paraneter #
will be restored to the values they had before the function
was executed. If the special built-in return is executed in
t he conpound-command, the function will conplete and execu-
tion will resume wth the next command after the function
call.
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An exanpl e of how a function definition can be used wherever
a sinple command is all owed:

# If variable i is equal to "yes",
# define function foo to be |Is -|
#
[ "$i" = yes ] && foo() {
s -1
}
The exit status of a function definition will be 0 if the

function was declared successfully; otherwise, it will be
greater than zero. The exit status of a function invocation

will be the exit status of the |l ast command executed by the
function.
Jobs
If the nonitor option of the set command is turned on, an
interactive shell associates a job with each pipeline. It
keeps a table of current jobs, printed by the jobs conmand,
and assigns them snmall integer nunbers. When a job is
started asynchronously with & the shell prints a |line which
| ooks i ke:
[1] 1234

i ndicating that the job, which was started asynchronously,
was j ob nunmber 1 and had one (top-level) process, whose pro-
cess id was 1234.

If you are running a job and wish to do sonething else you
may hit the key ~Z (CTRL-Z) which sends a STOP signal to the
current job. The shell will then normally indicate that the
job has been "Stopped', and print another pronpt. You can
then mani pul ate the state of this job, putting it in the
background with the bg conmand, or run sone ot her comrands
and then eventually bring the job back into the foreground
with the foreground conmand fg. A ~Z takes effect imedi-
ately and is like an interrupt in that pending output and
unread input are discarded when it is typed.

A job being run in the background will stop if it tries to
read from the termnal. Background jobs are normally
al l owed to produce output, but this can be disabled by giv-
ing the command |f you set this tty option, then background
jobs will stop when they try to produce output |ike they do
when they try to read input.
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There are several ways to refer to jobs in the shell. A job
can be referred to by the process id of any process of the
j ob or by one of the follow ng:

Yunber The job with the given nunber.

¥%string Any job whose command |ine begins wth
string.

o@string Any job whose command |ine contains string.

%% Current job.

% Equi val ent to %%

% Previ ous j ob.

The shell learns inmmediately whenever a process changes

state. It normally infornms you whenever a job becones

bl ocked so that no further progress is possible, but only
just before it prints a pronpt. This is done so that it
does not otherw se disturb your work.

When the nonitor node is on, each background job that com
pletes triggers any trap set for CHLD.

When you try to | eave the shell while jobs are running or
stopped, vyou will be warned that " You have stopped(running)
jobs.' You nay use the jobs command to see what they are.
If you do this or immediately try to exit again, the shel
wll not warn you a second tinme, and the stopped jobs wll
be term nated. I f you have nohup'ed jobs running when you
attenpt to |logout, you will be warned with the nessage

You have j obs runni ng.

You will then need to logout a second tinme to actually
| ogout; however, your background jobs will continue to run.

Si gnal s
The INT and QU T signals for an invoked command are ignored
if the command is followed by & and the nonitor option is
not active. Oherw se, signals have the values inherited by
the shell from its parent (but see also the trap special
command bel ow) .

Executi on
Each time a command i s executed, the above substitutions are
carried out. If the conmand nanme nat ches one of the Speci al
Commands listed below, it is executed wthin the current
shell process. Next, the command nane is checked to see if
it matches one of the user defined functions. If it does,
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the positional paraneters are saved and then reset to the
argunents of the function call. Wen the function conpletes
or issues a return, the positional paraneter |list is
restored and any trap set on EXIT within the function is
execut ed. The value of a function is the value of the |ast
command execut ed. A function is also executed in the
current shell process. |If a command nane is not a special
command or a user defined function, a process is created and
an attenpt is nade to execute the conmand via exec(2).

The shell variable PATH defines the search path for the

directory containing the conmmand. Al ternative directory
nanes are separated by a colon (:). The default path is
[bin:/usr/bin: (specifying /bin, /usr/bin, and the current
directory in that order). The <current directory can be
specified by two or nore adjacent colons, or by a colon at
t he beginning or end of the path list. |If the command nane

contains a [/ then the search path is not used. herw se,
each directory in the path is searched for an executable

file. If the file has execute permssion but is not a
directory or an a.out file, it is assuned to be a file con-
taining shell conmands. A sub-shell is spawned to read it.

Al'l  non-exported aliases, functions, and variables are
renoved in this case. A parenthesized comand is executed
in a sub-shell w thout renoving non-exported quantities.

Command Re-entry
The text of the last H STSIZE (default 128) commands entered
froma termnal device is saved in a history file. The file
$HOVE/ . sh_history is used if the H STFILE variable is not
set or if the file it names is not witable. A shell can
access the commands of all interactive shells which use the
sanme nanmed HI STFILE. The special command fc is used to |ist
or edit a portion of this file. The portion of the file to
be edited or listed can be selected by nunber or by giving
the first character or characters of the conmand. A single
command or range of commands can be specified. |If you do
not specify an editor programas an argunent to fc then the
value of the variable FCEDIT is used. If FCED T is not
defined then /bin/ed is used. The edited command(s) is
printed and re-executed upon |eaving the editor. The editor
nane - is used to skip the editing phase and to re-execute
the commuand. In this case a substitution paraneter of the
form ol d=new can be used to nodify the conmand before execu-
tion. For exanple, if r is aliased to 'fc -e -' then typing
“r bad=good c¢c' will re-execute the nost recent conmmand which
starts wth the letter ¢, replacing the first occurrence of
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the string bad with the string good.

In-1ine Editing Option

Nornmal |y, each command line entered froma termnal device
is sinply typed followed by a newline (RETURN or LI NEFEED).
If either the emacs, gmacs, or vi option is active, the user
can edit the comuand line. To be in either of these edit
nodes set the corresponding option. An editing option is
automatically selected each tinme the VISUAL or EDI TOR vari -
able is assigned a value ending in either of these option
names.

The editing features require that the user's term nal accept
RETURN as carriage return without line feed and that a space
must overwrite the current character on the screen.

The editing nodes inplenent a concept where the wuser is
| ooking through a wndow at the current line. The w ndow
width is the value of COLUWS if it 1is defined, otherw se

80. If the wwindow width is too small to display the pronpt
and | eave at least 8 colums to enter input, the pronpt 1is
truncated from the left. If the line is longer than the

w ndow wi dth mnus two, a mark is displayed at the end of
the window to notify the wuser. As the cursor noves and
reaches the wi ndow boundaries the window wll be centered
about the cursor. The mark is a > if the |ine extends on
the right side of the window, < if the line extends on the
left, and * if the |line extends on both sides of the w ndow.

The search commands in each edit node provide access to the
history file. Only strings are matched, not patterns,
al though a leading » in the string restricts the match to
begin at the first character in the line.

emacs Editing Mde

This node is entered by enabling either the enmacs or gnacs
opti on. The only difference between these two nodes is the
way they handle ~T. To edit, the user noves the cursor to
the point needing correction and then inserts or deletes
characters or words as needed. Al the editing commands are
control characters or escape sequences. The notation for
control characters is caret ( ~ ) followed by the character
For exanple, "“F is the notation for control F. This is
entered by depressing f' while holding domn the CTRL (con-
trol) key. The SHI FT key is not depressed. (The notation
A? indicates the DEL (del ete) key.)

-151-



The notation for escape sequences is M followed by a char-
acter. For exanmple, Mf (pronounced Meta f) is entered by
depressing ESC (ascii 033) followed by "f'. (MF wuld be
the notation for ESC foll owed by SH FT (capital) "F .)

Al edit commands operate fromany place on the Iline (not
just at the beginning). Neither the RETURN nor the LI NEFEED
key is entered after edit commnds except when noted.

NE Move cursor forward (right) one character.

M f Move cursor forward one word. (The enacs
editor's idea of a word is a string of char-
acters consisting of only letters, digits and
under scores.)

"B Move cursor backward (left) one character.

M b Move cursor backward one word.

A Move cursor to start of I|ine.

"E Move cursor to end of |ine.

Al char Move cursor forward to character char on
current |ine.

M "] char Move cursor backward to character char on
current |ine.

AXNMX I nt erchange the cursor and marKk.

erase (User defined erase character as defined by

t he stty(l) comuand, wusually ~H or #.)
Del ete previous character.

"D Del ete current character.

M d Del ete current word.

M ~"H (Met a- backspace) Del ete previous word.

M h Del et e previous word.

M A2 (Meta-DEL) Delete previous word (if vyour
interrupt character is *? (DEL, the default)
then this conmand will not work).

AT Transpose current character with next charac-

ter in emacs node. Transpose two previous
characters in gmacs node.

NNC Capitalize current character.

M c Capitalize current word.

M | Change the current word to | ower case.

K Delete fromthe cursor to the end of the
i ne. If preceded by a nunerical paraneter

whose value is less than the current cursor
position, then delete fromgiven position up
to the cursor. |If preceded by a nunerica

paraneter whose value is greater than the
current cursor position, then delete from
cursor up to given cursor position.
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AW
M-p

Kill

Y

AL
"@

M space

eof

AP

M <
M >
N

ARstring

O

Mdigits

Kill fromthe cursor to the mark

Push the region fromthe cursor to the mark
on the stack.

(User defined kill character as defined by
the stty(1l) command, usually "Gor @) Kill

the entire current |ine. If two kill charac-
ters are entered in succession, all kil
characters fromthen on cause a line feed

(useful when using paper termnals).

Restore last itemrenoved from line. (Yank
itemback to the line.)

Line feed and print current I|ine.

(null character) Set mark.

(Meta space) Set nmarKk.

(New l'ine) Execute the current |ine.

(Return) Execute the current |ine.

End-of -file character, normally ~D, is pro-
cessed as an End-of-file only if the current
line is null.

Fetch previous conmand. Each time "P 1is
entered the previous command back in tine is
accessed. Myves back one line when not on
the first line of a multi-line comuand.

Fetch the | east recent (oldest) history line.
Fetch the nost recent (youngest) history
l'i ne.

Fetch next command | i ne. Each time ~N is
entered the next command |ine forward in tine
I s accessed.

Reverse search history for a previous command
line containing string. I f a paraneter of
zero is given, the search is forward. string
is termnated by a RETURN or NEWLINE. |f

string is preceded by a ~, the mtched 1line
must begin wth string. |If stringis omt-
ted, then the next command 1|ine containing
the npst recent string is accessed. In this

case a paraneter of zero reverses the direc-
tion of the search

Qperate. Execute the current line and fetch
the next line relative to current line from
the history file.

(Escape) Define nuneric paraneter, the digits
are taken as a paraneter to the next command.
The commands that accept a paraneter are ~F,
B, erase, "C, "D, 7K, "R "P, N, "], M.,
M~Arl, M_, Mb, Mc, Md, Mf, Mh, MI and
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Vi

Mletter

M[letter

M*

M ESC

"V
M #

Edi ti ng Mode

M AMH.

Soft-key. Your alias list is searched for an
alias by the nane _letter and if an alias of
this nane is defined, its value wll be
inserted on the input queue. The letter nust
not be one of the above neta-functions.
Soft-key. Your alias list is searched for an
alias by the nane _ letter and if an alias of
this nane is defined, its value wll be
inserted on the input queue. The can be used
to program functions keys on many term nals.
The last word of the previous command is
inserted on the Iine. If preceded by a
nuneric paraneter, the value of this parane-
ter determnes which word to insert rather
than the | ast word.

Same as M ..

An asterisk is appended to the end of the
word and a file name expansion is attenpted.
File nane conpletion. Replaces the current
word with the [|ongest comon prefix of al
filenanes matching the current word wth an
asterisk appended. If the match is unique, a
/| is appended if the file is a directory and
a space is appended if the file is not a
directory.

List files matching current word pattern if
an asteri sk were appended.

Mul tiply paraneter of next command by 4.
Escape next character. Editing characters,
the wuser's erase, kill and interrupt (nor-
mally *?) characters may be entered in a
command line or in a search string if pre-
ceded by a \. The \ renoves the next
character's editing features (if any).

Di splay version of the shell.

Insert a # at the beginning of the Iline and
execute it. This causes a coment to be
inserted in the history file.

There are two typing nodes. Initially, when you enter a
comand you are in the input node. To edit, the user enters
control node by typing ESC (033) and noves the cursor to the
poi nt needing correction and then inserts or del etes charac-
ters or words as needed. Mst control comands accept an

opti onal

repeat count prior to the conmmand.
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When in vi node on nost systens, canonical processing is
initially enabled and the conmand will be echoed again if
the speed is 1200 baud or greater and it contains any con-
trol characters or |less than one second has el apsed since
the pronpt was printed. The ESC character term nates canon-
ical processing for the remainder of the command and the
user can then nodify the conmand Iine. This schene has the
advant ages of canonical processing with the type-ahead echo-
i ng of raw node.

If the option viraw is also set, the termnal wll always
have canonical processing disabled. This node is inplicit
for systens that do not support two alternate end of [|ine

delimters, and may be hel pful for certain termnals.

| nput Edit Commands
By default the editor is in input node.

erase (User defined erase character as defined by
t he stty(l) command, wusually "H or #.)
Del et e previous character.

W Del ete the previous bl ank separated word.

"D Term nate the shell

"V Escape next character. Editing characters
and the wuser's erase or kill characters may

be entered in a conmand line or in a search
string if preceded by a "V. The "V renoves
the next <character's editing features (if

any) .
\ Escape the next erase or kill character.

Mbtion Edit Conmands
These commands will nopve the cursor

[count]| Cursor forward (right) one character.
[count]w Cursor forward one al pha-nuneric word.
[count]W Cursor to the beginning of the next word that

foll ows a bl ank.

[count]e Cursor to end of word.
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[count] E

[count]h
[ count]b
[ count] B
[ count] |

[count]fc

[ count] Fc

[count]tc
[ count] Tc

[ count];

[ count],

%

Cursor to end of the current blank delimted
wor d.

Cursor backward (left) one character.
Cursor backward one word.

Cursor to precedi ng bl ank separated word.
Cursor to columm count.

Find the next <character ¢ in the current
i ne.

Find the previous character ¢ in the current
l'i ne.

Equi valent to f foll owed by h.
Equi valent to F foll owed by I.

Repeats count tinmes, the last single charac-
ter find command, f, F, t, or T.

Reverses the | ast single character find com
mand count tines.

Cursor to start of |ine.

Cursor to first non-blank character in |ine.
Cursor to end of Iine.

Moves to balancing (, ), {, }, [, or . | f
cursor is not on one of the above characters,
the remai nder of the line is searched for the

first occurrence of one of the above charac-
ters first.

Search Edit Commmands

These commands

[ count ] k

[ count] -

access your conmand history.

Fetch previous command. Each time k 1is
entered the previous command back intinme is
accessed.

Equi val ent to k.
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[ count]]

[ count] +

[count] G

/string

?string

Text Mbdification
These commands

a

Fetch next command. Each tinme j is entered
the next command forward in tine i s accessed.

Equi valent to j.

The command nunber count 1is fetched. The
default is the | east recent history conmand.

Search backward through history for a previ-
ous command containing string. string is
termnated by a RETURN or NEWLINE. If string
is preceded by a 7, the matched |ine nust
begin with string. If string is NULL, the
previous string will be used.

Sanme as / except that search will be in the
forward direction.

Search for next match of the |ast pattern to
/[ or ? commands.

Search for next match of the |ast pattern to
[ or ?, but in reverse direction. Search
history for the string entered by the previ-
ous / command.

Edit Commands
will nmodify the line.

Enter input node and enter text after the
current character.

Append text to the end of t he i ne.
Equi val ent to $a.

[ count] cnoti on
c[ count] notion

[count]s

Del ete current character through the charac-
ter that notion would nove the cursor to and
enter input node. |If notionis c, the entire
line will be deleted and input node entered.

Del ete the current character through the end
of line and enter input node. Equivalent to
c$.

Del ete count characters and enter input node.
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S

D

Equi val ent to cc.

Del ete the current character through the end
of line. Equivalent to d$.

[ count ] dnoti on
d[ count] noti on

[count] P

[count]p

[count]rc

[ count ] x
[ count] X

[ count].

[ count] ~

[ count] _

Del ete current character through the charac-
ter that notion would nove to. If notion is
d, the entire line will be deleted.

Enter input node and insert text before the
current character.

I nsert text before the beginning of the line.
Equi val ent to Oi.

Pl ace the previous text nodification before
the cursor.

Pl ace the previous text nodification after
the cursor.

Enter input node and replace characters on
the screen wth characters you type overlay
fashi on.

Repl ace the count character(s) starting at
the current cursor position with ¢, and
advance the cursor.

Del ete current character.

Del ete preceding character.

Repeat the previous text nodification com
mand.

Invert the case of the count character(s)
starting at the current cursor position and
advance the cursor.

Causes the count word of the previous conmand
to be appended and input node entered. The
|l ast word is used if count is omtted.

Causes an * to be appended to the current
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word and file nane generation attenpted. |If
no match is found, it rings the bell. Oher-
wise, the word is replaced by the nmatching
pattern and input node is entered.

Fi | ename conpl eti on. Repl aces the current
word with the [|ongest comon prefix of al
filenanes matching the current word wth an
asterisk appended. If the match is unique, a
/ is appended if the file is a directory and
a space is appended if the file is not a
directory.

O her Edit Commands
M scel | aneous conmands.
[ count] ynoti on
y[ count] noti on

Yank current character through character that
notion woul d nove the cursor to and puts theminto

the delete buffer. The text and cursor are
unchanged.

Y Yanks from current position to end of |Iline.
Equi val ent to y$.

u Undo the | ast text nodifying command.

U Undo all the text nodifying commands performed on
the line.

[ count]v
Returns the command fc -e ${VI SUAL: - ${ EDI TOR: -vi }}
count in the input buffer. |[If count is omtted,
then the current line is used.

AL Line feed and print current line. Has effect only
in control node.

J (New | ine) Execute the current line, regardl ess of
node.

M (Return) Execute the current line, regardless of
node.

# If the first character of the command is a #, then

this comrmand deletes this # and each # that fol-
lows a newline. Oherwise, sends the line after
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inserting a # in front of each line in the com
mand. Useful for causing the current line to be
inserted in the history as a comrent and renoving
coments from previous coment commands in the
history file.

= List the file nanmes that match the current word if
an asteri sk were appended it.

@etter
Your alias list is searched for an alias by the
nane _letter and if an alias of this nane is
defined, its value will be inserted on the input

gueue for processing.
Speci al Conmands
The foll ow ng sinple-commands are executed in the shell pro-
cess. Input/Qutput redirection is permtted. Unless other-
W se indicated, the output is witten on file descriptor 1
and the exit status, when there is no syntax error, is O.
Commands that are preceded by one or two * (asterisks) are
treated specially in the foll ow ng ways:

1. Variable assignnment |lists preceding the comand
remain in effect when the command conpl et es.

2. 1/O redirections are processed after vari abl e
assi gnnments.

3. Errors cause a script that contains themto abort.

4. Words, followi ng a command preceded by ** that are
in the format of a vari abl e assi gnnent, are expanded
with the sane rules as a variabl e assi gnnent. Thi s
means that tilde substitution is perfornmed after the
= sign and word splitting and file nanme generation
are not perforned.

* o [ arg ... ]
The command only expands paraneters.
* . file [ arg ... ]
Read the conplete file then execute the conmands. The

commands are executed in the current shell environnent.
The search path specified by PATHis used to find the
directory containing file. I f any argunents arg are
gi ven, they becone the positional paraneters. O her -
wi se the positional paraneters are unchanged. The exit
status is the exit status of the |ast comand execut ed.

** alias [ -tx ] [ nane[ =value ] ]
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alias with no argunents prints the list of aliases in
the form nane=value on standard output. An alias is
defined for each nane whose value is given. Atrailing
space in value causes the next word to be checked for
alias substitution. The -t flag is used to set and
list tracked aliases. The value of a tracked alias is
the full pathnane corresponding to the given nanme. The
val ue becones undefi ned when the value of PATH is reset
but the aliases renmained tracked. Wthout the -t flag,
for each nane in the argunent list for which no val ue
is given, the nane and value of the alias is printed.
The -x flag is used to set or print exported aliases.
An exported alias is defined for scripts invoked by
nane. The exit status is non-zero if a nanme is given,
but no value, and no alias has been defined for the
name.

bg [ %ob... ]
This coomand is only on systens that support job

control . Puts each specified job into the background.
The current job is put in the background if job is not
speci fi ed. See "Jobs" section above for a description

of the format of job.

* break [ n ]
Exit fromthe enclosed for, while, wuntil, or select
|l oop, if any. If nis specified then break n | evels.

* continue [ n ]
Resune the next iteration of the enclosed for, while,
until, or select loop. If nis specified then resune
at the n-th encl osed | oop.

cd [ arg ]

cd old new
This command can be in either of two forns. In the
first formit changes the current directory to arg. |If

arg is - the directory is changed to the previous
directory. The shell variable HOVE is the default arg.
The variable PWD is set to the current directory. The
shell variable CDPATH defines the search path for the
directory containing arg. Alternative directory nanes
are separated by a colon (:). The default path is nul

(specifying the current directory). Note that the
current directory is specified by a null path nane,
whi ch can appear inmmediately after the equal sign or
between the colon delimters anywhere else in the path
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list. |If arg begins wwth a / then the search path is
not used. Oherwise, each directory in the pathis
searched for arg.

The second form of cd substitutes the string new for
the string old in the current directory nane, PW and
tries to change to this new directory.

The cd command may not be executed by rksh.

command [-p] [conmmand_nane] [argunent ...]
command [-v -V] conmmand_nane

The command utility causes the shell to treat the argu-
ments as a sinple command, suppressing the shell func-
tion | ookup. The -p flag perforns the comand search
using a default wvalue for PATH that is guaranteed to
find all of the standard utilities. The -v flag wites
a string to standard output that indicates the pathnane
or command that will be wused by the shell, in the
current shel | execution envi ronment , to invoke
command_nane. The -V flag wites a string to standard
output that indicates how the nane given in the
command_nane operand will be interpreted by the shell,
in the current shell execution environnent.

* eval [ arg ... ]

The argunents are read as input to the shell and the
resul ting coomand(s) executed.

* exec [ arg ... ]

* exi

If arg is given, the command specified by the argunents
is executed in place of this shell wi thout creating a
new process. Input/output arguments nmay appear and
affect the current process. If no argunents are given
the effect of this conmand is to nodify file descrip-
tors as prescribed by the input/output redirection
list. In this case, any file descriptor nunbers
greater than 2 that are opened with this mechanismare
cl osed when invoki ng anot her program

t [ n]

Causes the calling shell or shell script to exit wth
the exit status specified by n. The value will be the
| east significant 8 bits of the specified status. [If n
is omtted then the exit status is that of the |ast
command executed. Wen exit occurs when executing a
trap, the last command refers to the command that exe-
cuted before the trap was invoked. An EOF wll also
cause the shell to exit except for a shell which has
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t he i gnoreeof option (See set bel ow) turned on.

** export [ name[=val ue] ]

fc [

The given nanmes are marked for automatic export to the
envi ronnment of subsequent!|y-executed comrands.

-eenane | [ -nlr ] [ first [ last ] ]

fc -e - [ old=new ] [ command ]

In the first form a range of commands from first to
last is selected fromthe | ast H STSI ZE conmands t hat
were typed at the termnal. The argunents first and
last nmay be specified as a nunber or as a string. A
string is used to |l ocate the nost recent command start-
ing with the given string. A negative nunber is used
as an offset to the current command nunber. |If the -|
flag is selected, the commands are |listed on standard
output. Oherwi se, the editor programenane is invoked
on a file containing these keyboard conmands. |If enane
is not supplied, then the value of the variable FCED T
(default /bin/ed) is used as the editor. Wen editing
is conplete, the edited comuand(s) is executed. | f
| ast is not specified then it will be set to first. |If
first is not specified the default is the previous com
mand for editing and -16 for listing. The flag -r rev-
erses the order of the comands and the flag -n

suppresses command nunbers when listing. |In the second
formthe command is re-executed after the substitution
ol d=new is perforned. If there is not a command

argunent, the nost recent command typed at this term -
nal is executed.

% ob. .. ]

This command is only on systens that support job con-
trol. Each job specified is brought to the foreground.
O herwi se, the current job is brought into the fore-
gr ound. See "Jobs" section above for a description of
the format of job.

getopts optstring name [ arg ... ]
Checks arg for legal options. |If argis omtted, the
positional paraneters are used. An option argunent
begins with a + or a -. An option not beginning with +
or - or the argunent -- ends the options. optstring
contains the letters that getopts recognizes. If a
letter is followed by a :, that option is expected to

have an argunent. The options can be separated from
t he argunent by bl anks.
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hash

j obs

getopts places the next option letter it finds inside
variable name each tinme it is invoked with a +
prepended when arg begins with a +. The index of the
next arg is stored in OPTIND. The option argunent, if
any, gets stored in OPTARG

A leading : in optstring causes getopts to store the
letter of an invalid option in OPTARG and to set nane
to ? for an unknown option and to : when a required

option is mssing. Qherw se, getopts prints an error
nessage. The exit status is non-zero when there are no
nore options. See getoptcvt(1l) for usage and descri p-
tion.

[ name ... ]

For each nane, the location in the search path of the
command specified by nanme is determ ned and renenbered
by the shell. The -r option causes the shell to forget
all remenbered |locations. |If no argunents are given

i nformati on about renenbered commands is presented.
Hts is the nunber of tinmes a conmand has been invoked
by the shell process. Cost is a neasure of the work
required to |locate a conmand in the search path. [If a
command is found in a "relative" directory in the
search path, after changing to that directory, the

stored | ocation of that comand is recal cul at ed. Com
mands for which this will be done are indicated by an
asterisk (*) adjacent to the hits information. Cost
will be increnented when the recal culation is done.

[ -Ilnp ] [ %Bob ... ]

Lists information about each given job; or all active
jobs if job is omtted. The -1 flag lists process ids
in addition to the normal information. The -n flag

displays only jobs that have stopped or exited since
| ast notified. The -p flag causes only the process
group to be listed. See "Jobs" section above and
jobs(1) for a description of the format of job.

[ -sig] %ob ..

[ -sig] pid ..

-1

Sends either the TERM (term nate) signal or the speci-
fied signal to the specified jobs or processes. Sig-
nals are either given by nunber or by nanes (as given
in signal (5) stripped of the prefix ~"SIG' with the
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exception that SIGCHD i s naned CHLD). If the signal
being sent is TERM (termnate) or HUP (hangup), then
the job or process will be sent a CONT (continue) sig-
nal if it is stopped. The argunent job can be the pro-
cess id of a process that is not a nenber of one of the
active jobs. See Jobs for a description of the format
of job. In the second form kill -1, the signal
nunbers and nanes are |isted.

let arg...
Each arg is a separate arithmetic expression to be
eval uat ed. See the Arithnmetic Evaluation section

above, for a description of arithmetic expression
eval uati on.

The exit status is O if the value of the Ilast expres-
sion is non-zero, and 1 otherw se.

| ogi n ar gunent
Equi valent to "exec login argunent....' See login(l)
for usage and descri ption.

*newgrp [ arg ... ]
Equi val ent to exec /bin/newgrp arg ...

print [ -Raprsu[n] ] [ arg ... ]
The shell output nechanism Wth no flags or with flag
- or --, the argunents are printed on standard out put

as described by echo(1l). The exit status is 0O, unless
the output file is not open for witing.

-n Suppress NEW.I NE from bei ng added to the out-
put .

-R| -r Raw node. lgnore the escape conventions of
echo. The -R option will print all subse-
quent argunents and options other than -n.

-p Wite the argunments to the pipe of the pro-
cess spawned with | & i nstead of standard out -
put .

-s Wite the argunments to the history file

i nstead of standard out put.
-u[ n] Specify a one digit file descriptor wunit

nunber n on which the output will be placed.
The default is 1.
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pwd

mechani sm
r ead
i nput

Equi valent to print -r - $PWD.

One line is read and
[ -prsu[l n] ] [ name?pronpt ] [ nane ... ] The shel

is broken up into fields using the characters in IFS as

separators. The escape character, (\), 1is wused to
renove any special neaning for the next character and
for line continuation. |In raw node, -r, the \ charac-
ter is not treated specially. The first fieldis

assigned to the first nane, the second field to the
second name, etc., with leftover fields assigned to the
| ast nane. The -p option causes the input line to be
taken from the input pipe of a process spawned by the
shell using |& If the -s flag is present, the input
will be saved as a conmand in the history file. The
flag -u can be wused to specify a one digit file
descriptor wunit n to read from The file descriptor

can be opened with the exec special conmmand. The
default value of nis 0. If name is onmtted then REPLY
is used as the default nane. The exit status is O

unl ess the input file is not open for reading or an EOF
is encountered. An EOF wth the -p option causes
cleanup for this process so that another can be

spawned. If the first argunment contains a ?, the
remai nder of this word is used as a pronpt on standard
error when the shell is interactive. The exit status

is 0 unless an ECOF i s encountered.

** readonly [ nane[=val ue] ]

The given nanmes are marked readonly and these nanes
cannot be changed by subsequent assignnent.

* return [ n ]

Causes a shell function or script toreturn to the
invoking script wwth the return status specified by n.

The value will be the least significant 8 bits of the
specified status. If n is omtted then the return
status is that of the |last command executed. |If return

is invoked while not in a function or a
then it is the sane as an exit.

scri pt,

set [ +-abCef hkmmopstuvx | [ +-0 option ]...

[ +-Aname ] [ arg ... ]
The flags for this command have neaning as foll ows:

-A  Array assignnment. Unset the variable nanme and
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assign values sequentially fromthe list arg. |If
+A is used, the variable nane is not unset first.

Al'l subsequent variables that are defined are
automati cal ly exported.

Causes the shell to notify the user asynchronously
of background job conmpletions. The follow ng nes-
sage will be witten to standard error:

"[%] % 9%%\n", <job-nunber>, <current >,
<status>, <job-nane>

where the fields are as foll ows:

<current > The character + identifies the job
that would be wused as a default
for the fg or bg utilities; this
job can also be specified using
the job id % or %% The charac-
ter - identifies the job that
woul d becone the default iif the
current default job were to exit;
this job can also be specified
using the job_id % . For other
jobs, this field is a space char-

acter. At nost one job can be
identified wwth + and at nost one
job can be identified with -. If
there is any suspended job, then
t he current job  wll be a
suspended job. If there are at
| east two suspended jobs, then the
previous job wll also be a

suspended j ob.

<j ob- nunber > A nunber that can be used to iden-
tify the process group to the
wait, fg, bg, and kill utilities.

Using these utilities, the job can
be identified by prefixing the job
nunber with %

<st at us> Unspeci fi ed.

<j ob- nane> Unspeci fi ed.
When the shell notifies the user a job has been
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conpleted, it may renove the job's process ID from
the list of those known in the current shell exe-
cution envi ronnent . Asynchronous notification
wi Il not be enabled by default.

Prevent existing files frombeing overwitten by
t he shell's > redirection operator; the >|
redirection operator will override this nocl obber
option for an individual file.

If a command has a non-zero exit status, execute
the ERR trap, if set, and exit. This node is dis-
abl ed whil e reading profiles.

Di sables file nane generation.

Each command becones a tracked alias when first
encount er ed.

All variable assignnment argunents are placed in
the environnent for a command, not just those that
precede the command nane.

Background jobs will run in a separate process
group and a line will print upon conpletion. The
exit status of background jobs is reported in a
conpletion nessage. On systens with job control,
this flag is turned on automatically for interac-
tive shells.

Read commands and check them for syntax errors,
but do not execute them Ignored for interactive
shel | s.

The foll ow ng argunent can be one of the foll ow ng
option names:
al | export Sane as -a.

errexit Sane as -e.

bgni ce Al'l background jobs are run at a | ower
priority. This is the default nobde.

enacs Puts you in an emacs style in-line
editor for command entry.

gnacs Puts you in a gnacs style in-line edi-
tor for conmand entry.

i gnor eeof The shell wll not exit on ECF. The
command exit nust be used.

keywor d Sanme as -Kk.
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mar kdi rs Al directory nanmes resulting from
file name generation have a trailing /
appended.

noni t or Same as -m

nocl obber Prevents redirection > fromtruncating
existing files. Require > to truncate
a file when turned on. Equivalent to

-C

noexec Same as -n.

nogl ob Sanme as -f.

nol og Do not save function definitions in
history file.

notify Equi val ent to -b.

nounset Sane as -u.

privileged Sanme as -p.

ver bose Same as -v.

trackal | Same as -h.

Vi Puts you in insert node of a vi style
in-line editor wuntil you hit escape

character 033. This puts you in con-
trol nmode. A return sends the line.

Vi raw Each character is processed as it 1is
typed in vi node.
xtrace Sanme as -X.

If no option nane is supplied then the current
option settings are printed.

Di sabl es processing of the $HOWE .profile file and
uses the file /etc/suid profile instead of the ENV
file. This node is on whenever the effective uid
is not wequal to the real uid, or when the effec-
tive gid is not equal to the real gid. Turni ng
this off causes the effective uid and gid to be
set to the real uid and gid.

Sort the positional paranmeters |exicographically.
Exit after reading and executing one conmand.

Treat unset paranmeters as an error when substitut-
i ng.

Print shell input lines as they are read.

Print coomands and their argunents as they are
execut ed.
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* gshi

st op
st op

- Turns off -x and -v flags and stops exam ning
argunments for flags.

-- Do not change any of the flags; useful in setting

$1 to a value beginning with -. |If no argunents

followthis flag then the positional paraneters

are unset.
Using + rather than - causes these flags to be turned
of f. These flags can also be used upon invocation of
the shell. The current set of flags may be found in
$-. Unless -A is specified, the remaining argunents
are positional paraneters and are assigned, in order,
to $1 $2 .... If no argunents are given then the nanes

and values of all variables are printed on the standard
out put .

ft [ n]

The positional paraneters from $n+l $n+l ... are
renaned $1 ..., default nis 1. The paraneter n can be
any arithnmetic expression that evaluates to a non-
negative nunber |ess than or equal to $#.

% obid ..

pid ...

stop stops the execution of a background job(s) by
using its jobid, or of any process by using its pid.
(see ps(1)).

suspend

t est

Stops the execution of the current shell (but not if it
is the login shell).

expr essi on
Eval uate conditional expressions. See Condi ti onal
Expressions section above and test(1l) for usage and
descri ption.

* tinmes

Print the accunul ated user and system tines for the
shell and for processes run fromthe shell.

* trap [ arg sig ... |

arg is a coomand to be read and executed when the shel

receives signal(s) sig. arg is scanned once when the
trap is set and once when the trap is taken. sig can be
specified as a signal nunber or signal nane. trap com
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mands are executed in order of signal nunber. Any
attenpt to set a trap on a signal nunber that was
ignored on entry to the current shell is ineffective.

If arg is -, the shell will reset each sig to the
default val ue. If arg is null ("'), the shell wll
ignore each specified sig if it arises. O herw se,
arg wll be read and executed by the shell when one
of the corresponding sigs arises. The action of the
trap will override a previous action (either default
action or one explicitly set). The value of $? after
the trap action conpletes wll be the value it had
before the trap was invoked.

sig can be EXIT, 0O (equivalent to EXIT) or a signal
specified using a synbolic nane, wi thout the SIG pre-
fix, for exanple, HUP, INT, QUT, TERM If sig is O
or EXIT and the trap statenent is executed inside the
body of a function, then the command arg is executed
after the function conpletes. If sigis 0 or EXIT for
a trap set outside any function then the command arg
is executed on exit fromthe shell. If sigis ERR
then arg will be executed whenever a comand has a
non-zero exit status. If sig is DEBUG then arg wll
be executed after each command.

The environnent in which the shell executes a trap on
EXIT will be identical to the environnent i mediately
after the | ast command executed before the trap on
EXIT was taken.

Each tinme the trap is invoked, arg will be processed
in a manner equivalent to:

eval "$arg"

Signals that were ignored on entry to a non-
interactive shel | cannot be trapped or reset,
al t hough no error need be reported when attenpting to
do so. An interactive shell may reset or catch sig-
nals ignored on entry. Traps wll remain in place
for a given shell until explicitly changed with
anot her trap command.

When a subshell is entered, traps are set to the
default args. This does not inply that the trap com
mand cannot be used within the subshell to set new
traps.
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The trap command with no argunments wll wite to

standard output a |list of commands associated with
each sig. The format is:

trap -- % % ... <arg>, <sig> ..
The shell wll format the output, including the

proper use of quoting, so that it is suitable for

reinput to the shell as comands that achieve the

sane trapping results. For exanple:
save_traps=$(trap)

eval "$save_traps"

If the trap name or nunber is invalid, a non-zero

exit status wll be returned; otherwise, 0 wll be
returned. For both interactive and non-interactive
shells, invalid signal nanes or nunbers will not be
considered a syntax error and wll not cause the

shell to abort.

Traps are not processed while a job is waiting for a
foreground process. Thus, a trap on CHLD won't be
executed until the foreground job term nates.

type nane ...
For each nane, indicate howit would be interpreted if
used as a command nane.

** typeset [ +HLRZfilrtux[n] ] [ name[=value ] ] ...
Sets attributes and values for shell variables and

functi ons. When typeset is invoked inside a function,
a new i nstance of the variables nane is created. The

vari abl es value and type are restored when the function

conpletes. The following list of attributes nmay be

speci fi ed:

-H This flag provides UNI X to host-nane file mapping
on non- UNI X nmachi nes.

-L Left justify and renove | eadi ng bl anks from val ue.
If n is non-zero it defines the width of the
field;, otherwise, it is determ ned by the w dth of
the value of first assignnent. Wen the variable
is assigned to, it is filled on the right wth
bl anks or truncated, if necessary, to fit into the
field. Leading zeros are renoved if the -Z flag
is also set. The -Rflag is turned off.
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-R Right justify and fill with |leading blanks. [If n
is non-zero it defines the width of the field,
otherwise it is determned by the wdth of the
value of first assignnent. The field is left
filled with blanks or truncated from the end if
the variable is reassigned. The -L flag is turned
of f.

-Z Right justify and fill with |eading zeros if the
first non-blank character is a digit and the -L
flag has not been set. If n is non-zero it
defines the wdth of the field; otherwise, it is
determ ned by the wwdth of the value of first
assi gnnment .

-f The nanes refer to function nanmes rather than
vari abl e nanes. No assignnments can be nmade and
the only other valid flags are -t, -u and -x. The
flag -t turns on execution tracing for this func-
tion. The flag -u causes this function to be
mar ked undefi ned. The FPATH variable wll be
searched to find the function definition when the
function is referenced. The flag -x allows the
function definition to remain in effect across
shel | procedures invoked by nane.

- Paraneter is an integer. This nmakes arithmetic
faster. If n is non-zero it defines the output
arithnmetic base; otherwi se, the first assignnent
determ nes the output base.

- Al'l upper-case characters are converted to | ower-
case. The upper-case flag, -u is turned off.

-r The given nanes are marked readonly and these
names cannot be changed by subsequent assignnent.

-t Tags the variables. Tags are user definable and
have no special nmeaning to the shell.

-u Al'l | ower-case characters are converted to upper-
case characters. The |ower-case flag, ~-I is
turned of f.

- X The given nanes are marked for automatic export to
t he environnment of subsequently-executed conmands.

The -i attribute can not be specified along with -R
-L, -Z, or -f.

Using + rather than - causes these flags to be turned
of f. If no name argunents are given but flags are
specified, a list of nanes (and optionally the values)
of the variables which have these flags set is printed.
(Using + rather than - keeps the values from being
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ulim

printed.) If no nanes and flags are given, the nanes
and attributes of all variables are printed.

t [ -HSacdfnstv ] [ Iimt ]

Set or display a resource limt. The avai l abl e
resources limts are listed below. Many systens do not
contain one or nore of these limts. The limt for a
specified resource is set when limt is specified. The
value of limt can be a nunber in the wunit specified
below wth each resource, or the value unlimted. The
H and S flags specify whether the hard limt or the
soft limt for the given resource is set. A hard limt

cannot be increased once it is set. A soft limt can
be increased up to the value of the hard limt. |If
neither the Hor S options is specified, the Ilimt
applies to both. The current resource limt is printed
when limt is omtted. 1In this case the soft Ilimt is
printed unless H is specified. When nore that one

resource is specified, then the limt nane and unit 1is

printed before the val ue.

-a Lists all of the current resource limts.

-C The nunber of 512-byte bl ocks on the size of core
dunps.

-d The nunber of K-bytes on the size of the data
ar ea.

-f The nunber of 512-byte blocks on files witten by
child processes (files of any size may be read).

-n The nunber of file descriptors plus 1.

-S The nunber of K-bytes on the size of +the stack
ar ea.

-t The nunber of seconds to be used by each process.

-V The nunber of K-bytes for virtual nenory.

If no option is given, -f is assuned.

umask [-S] [ mask ]

unal i

The wuser file-creation nask is set to mask (see
umask(2)). mask can either be an octal nunber or a
synbolic value as described in chnod(1). |If a synbolic
value is given, the new umask value is the conpl enent
of the result of applying mask to the conpl enent of the
previous umask value. If nmask is omtted, the current
val ue of the mask is printed. The -S flag produces
synbol i ¢ out put.

as nane. ..
The aliases given by the list of nanes are renoved from
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the alias |ist.

unset [ -f ] nane ...

The variables given by the |list of nanmes are unas-
signed, that 1is, their values and attributes are
erased. readonly variables cannot be unset. If the

-f, flag is set, then the nanes refer to function
nanes. Unsetting ERRNO, LINENO, NMAILCHECK, OPTARG
OPTI ND, RANDOM SECONDS, TMAUT, and _ renoves their
speci al neaning even if they are subsequently assigned
to.

*wait [ job ]
Wait for the specified job and report its termnation
st at us. If job is not given then all currently active
child processes are waited for. The exit status from
this conmmand is that of the process waited for. See
Jobs for a description of the format of | ob.

whence [ -pv ] nanme ...
For each nane, indicate howit would be interpreted if
used as a comrmand nane.

The -v flag produces a nore verbose report.

The -p flag does a path search for nane even if nane is
an alias, a function, or a reserved word.

I nvocati on
If the shell is invoked by exec(2), and the first character
of argunment zero ($0) is -, then the shell is assuned to be

a login shell and commands are read from /etc/profile and
then from either .profile in the <current directory or
$HOWE/ . profile, if either file exists. Next, comands are
read from the file nanmed by perform ng paraneter substitu-
tion on the value of the environment variable ENV if the
file exists. |If the -s flag is not present and arg is, then
a path search is perforned on the first arg to determ ne the
nane of the script to execute. The script arg nust have
read perm ssion and any setuid and setgid settings wll be
i gnor ed. If the script is not found on the path, arg is
processed as if it named a builtin conmand or function.
Commands are then read as described below the follow ng
flags are interpreted by the shell when it is invoked:

-c string If the -c flag is present then coonmands are read
from string.
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-S If the -s flag is present or if no argunments
remain then commands are read fromthe standard
input. Shell output, except for the output of the
Special Commands |isted above, is witten to file
descriptor 2.

- If the -i flag is present or if the shell input
and output are attached to a termnal (as told by
ioctl(2)) then this shell is interactive. 1In this

case TERMis ignored (so that kill O does not kil
an interactive shell) and INTR is caught and

ignored (so that wait is interruptible). 1In al
cases, QU T is ignored by the shell.
-r If the -r flag is present the shell is a res-

tricted shell.

The remai ning flags and argunents are described under the
set conmmand above.

rksh Only
rksh is used to set up login nanes and execution environ-
ments whose capabilities are nore controlled than those of
the standard shell. The actions of rksh are identical to
those of ksh, except that the follow ng are disall owed:

changing directory (see cd(1))

setting the value of SHELL, ENV, or PATH

speci fying path or command nanes containing /

redirecting output (> >, <> and >>)

changi ng group (see newgrp(1)).

+ + + + +

The restrictions above are enforced after .profile and the
ENV files are interpreted.

When a command to be executed is found to be a shell pro-
cedure, rksh invokes ksh to execute it. Thus, it is possi-
ble to provide to the end-user shell procedures that have
access to the full power of the standard shell, while inpos-

ing a limted nenu of commands; this schene assunes that the
end-user does not have wite and execute perm ssions in the
sanme directory.

The net effect of these rules is that the witer of the
.profile has conplete control over user actions, by perform
i ng guaranteed setup actions and leaving the wuser in an
appropriate directory (probably not the login directory).

The system adm nistrator often sets up a directory of com
mands (that 1is, /usr/rbin) that can be safely invoked by
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rksh.

ERRORS

Errors detected by the shell, such as syntax errors, cause
the shell to return a non-zero exit status. Oherw se, the
shell returns the exit status of the |last command executed

(see also the exit command above). |If the shell is being
used non-interactively then execution of the shell file is
abandoned. Run time errors detected by the shell are
reported by printing the command or function nanme and the
error condition. If the |ine nunber that the error occurred

on is greater than one, then the line nunber is also printed
in square brackets ([]) after the command or function nane.

For a non-interactive shell, an error condition encountered
by a special built-in or other type of utility will cause
the shell to wite a diagnostic nessage to standard error
and exit as shown in the follow ng table:

Error Special Built-in Q her

Uilities

Shel | | anguage syntax error will exit will exit

Uility syntax error

(option or operand error) will exit will not

exit

Redi rection error will exit will not
exit

Vari abl e assi gnnment error will exit w | not
exi t

Expansi on error will exit will exit

Command not found n/ a may exit

Dot script not found will exit n/ a

An expansion error is one that occurs when the shell expan-

sions are carried out (for exanple, ${x!y}, because ! is not

a valid operator); an inplenentation nmay treat these as syn-
tax errors if it is able to detect them during tokenization,
rat her than during expansion.

If any of the errors shown as "will (may) exit" occur in a
subshell, the subshell wll (may) exit wth a non-zero
status, but the script containing the subshell wll not exit
because of the error.
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In all of the cases shown in the table, an interactive shel

will wite a diagnostic nessage to standard error without
exiting.
USAGE

EXIT

See largefile(5) for the description of the behavior of ksh
and rksh when encountering files greater than or equal to 2
Goyte (2**31 bytes).

STATUS

Each command has an exit status that <can influence the
behavior of other shell commands. The exit status of com
mands that are not utilities is docunented in this section.
The exit status of the standard utilities is docunented in
their respective sections.

If a command is not found, the exit status will be 127. | f
the command name is found, but it is not an executable util-
ity, the exit status will be 126. Applications that invoke
utilities wthout wusing the shell should use these exit
status values to report simlar errors.

If a command fails during word expansion or redirection, its
exit status will be greater than zero.

When reporting the exit status with the special paraneter ?,

the shell wll report the full eight bits of exit status
avai l able. The exit status of a command that term nated
because it received a signal will be reported as greater
t han 128.

FI LES

[etc/profile
/[etc/suid profile
$HOVE/ . profile

[t mp/ sh*

[ dev/ nul |

ATTRIBUTES

See attributes(5) for descriptions of the followng attri-
but es:

[fusr/ bin/ ksh
fusr/bin/rksh

ATTRI BUTE TYPE| ATTRI BUTE VALUE
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I I
| Availability | SUNWsu
| CSI | Enabl ed
I I

[ usr/ xpg4/ bi n/ ksh

ATTRI BUTE TYPE| ATTRI BUTE VALUE
I I

|

I

| Availability
| csl

I

|  SUNWkcu4 |
CS | Enabl ed |
| |
SEE ALSO
cat (1), cd(1), chnod(1), cut(1), echo(1), env(1),

getoptcvt (1), jobs(1l), login(l), newgrp(l), paste(l), ps(1),
shell _builtins(1), stty(1), test(1), vi(1l), dup(2), exec(2),
fork(2), ioctl(2), Iseek(2), pipe(2), ulimt(2), umask(2),
wait(2), rand(3C), signal (3C), a.out(4), profile(4), attri-
butes(5), environ(5), largefile(5), signal (5), xpg4(5)

Morris |. Bolsky and David G Korn, The KornShell Comrmand
and Programm ng Language, Prentice Hall, 1989.

WARNI NGS
The use of setuid shell scripts is strongly discouraged.

NOTES

If a command which is a tracked alias is executed, and then
a command with the same nane is installed in a directory in
the search path before the directory where the original com
mand was found, the shell will continue to exec the original
command. Use the -t option of the alias conmand to correct
this situation.

Some very old shell scripts contain a » as a synonymfor the
pi pe character |

Using the fc built-in conmand within a conpound conmmand w | |
cause the whole command to di sappear fromthe history file.

The built-in command . file reads the whole file before any

commands are executed. Therefore, alias and unalias com
mands in the file will not apply to any functions defined in
the file.

-179 -



When the shell executes a shell script that attenpts to exe-
cute a non-existent command interpreter, the shell returns
an erroneous diagnostic nmessage that the shell script file
does not exi st.
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In

I n - make hard or synbolic links to files

SYNOPSIS
fusr/bin/lIn [-fns] source_file [target]
fusr/bin/lIn [-fns] source_file... target

[usr/xpg4/bin/In [-fs] source_file [target]
[usr/xpg/bin/ln [-fs] source file... target

DESCRIPTION

In the first synopsis form the In wutility creates a new
directory entry (11 nk) for t he file specified by
source_file, at the destination path specified by target.
If target is not specified, the link is made in the current
directory. This first synopsis form is assumed when the
final operand does not nanme an existing directory; if nore
than two operands are specified and the final 1is not an
existing directory, an error will result.

In the second synopsis form the In utility creates a new
directory entry for each file specified by a source file
operand, at a destination path in the existing directory
naned by target.

The In utility may be used to create both hard Ilinks and
synbolic |inks. A hard link is a pointer to a file and is
i ndi stinguishable fromthe original directory entry. Any

changes to a file are effective independent of the nanme used
to reference the file. Hard links may not span file systens
and may not refer to directories.

I n by default creates hard links. source file is linked to
target. If target is a directory, another file naned
source file is created in target and |inked to the original
source _file.

fusr/bin/ln
If target is a file, its contents are overwitten. | f
fusr/bin/ln determnes that the node of target forbids wit-
ing, it will print the node (see chnod(1l)), ask for a
response, and read the standard input for one line. |If the
response is affirmative, the link occurs, if permssible;
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ot herwi se, the command exits.

[usr/xpg4/ bin/ln

If target is a file and the -f option is not specified,
[usr/xpg4/bin/In will wite a diagnostic nessage to standard
error, do nothing nore with the current source_file, and go
on to any remaining source_files.

A synbolic link is an indirect pointer to a file; its direc-
tory entry contains the name of the file to which it is
| inked. Synbolic |links nmay span file systens and may refer
to directories.

File perm ssions for target my be different from those
di splayed with a -1 listing of the Is(l1) command. To
di splay the perm ssions of target use |Is -IL. See stat(2)
for nore information.

OPTIONS

The foll ow ng options are supported for both /usr/bin/ln and
[usr/ xpg4/ bin/ln:

-f Link files without questioning the user, even if
the node of target forbids witing. This is the
default if the standard input is not a termnal.

-s Create a synbolic |ink.

If the -s option is used with two argunents, tar-
get may be an existing directory or a non-existent
file. If target already exists and is not a
directory, an error is returned. source file may
be any path nanme and need not exist. If it
exists, it may be a file or directory and nmay
reside on a different file systemfromtarget. |If
target is an existing directory, a file is created
in directory target whose nane is source file or
the | ast conponent of source file. This fileis a

synbolic link that references source_ file. | f
t ar get

does not exist, a file with name target is created
and it is a synbolic link that references

source _file.
If the -s option is used wwth nore than two argu-

ments, target nust be an existing directory or an
error will be returned. For each source file, a
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link is created in target whose nane is the | ast
conponent of source file; each new source file is
a synbolic link to the original
files and target may reside on different file sys-

tens.

fusr/bin/ln

source _file. The

The follow ng options are supported for /usr/bin/In only:

-n If the link is an existing file,
the contents of the file. The -f option overrides

behavi or for

[usr/xpg4/bin/ln, and is silently ignored.

this option. This is the default

OPERANDS
The foll owi ng operands are supported:

source_file A path nane of a file to be |inked.
file. If the

do not

be either a regular or special

-s option is specified,
be a directory.

t ar get The path nanme of the new directory

overwite

Thi s can

source file can also

entry to

be created, or of an existing directory in

whi ch the new directory
created.

USAGE

entries

are to be

See largefile(5) for the description of the behavior of In

when encountering files greater than or equal

(2**31 bytes).

ENVIRONMENT

to 2 Goyte

See environ(5) for descriptions of the follow ng environnment

variables that affect the execution
LC MESSAGES, and NLSPATH

EXIT STATUS
The follow ng exit val ues are returned:

of

| n:

LC _CTYPE,

0 Al'l the specified files were linked successfully

>0 An error occurred.
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ATTRIBUTES

See attributes(5) for descriptions of the followng attri-
but es:

fusr/bin/ln

ATTRI BUTE TYPE| ATTRI BUTE VALUE
| |
|  SUNWsu |
| Enabl ed |
| |

Availability
|

&

[usr/xpg4/ bin/ln

ATTRI BUTE TYPE| ATTRI BUTE VALUE
I I

Availability | SUNwcu4 |
CsSl | Enabl ed |
| |
SEE ALSO
chnod(1), Is(l), stat(2), attributes(5), environ(5), large-

file(5), xpg4(5)

NOTES

A synbolic link to a directory behaves differently than you
m ght expect in certain cases. Wile an Is(1) on such a
link displays the files in the pointed-to directory,
an |Is -1" displays information about the link itself:
exanple%In -s dir link
exanpl e% |l s |ink
filel file2 file3 file4
exanple%ls -1 link
| rwxrwxrwx 1 user 7 Jan 11 23:27 link -> dir

When you cd(1l) to a directory through a synbolic I|ink, vyou
wind up in the pointed-to |ocation within the file system
This means that the parent of the new working directory is
not the parent of the synbolic link, but rather, the parent
of the pointed-to directory. For instance, in the follow ng
case t he final wor ki ng directory is /usr and not
/ home/ user/|inktest.

exanpl e% pwd

/ honme/ user/1i nkt est

exanple%In -s /usr/tnp symink

exanpl e% cd syni i nk

exanpl e% cd ..
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exanpl e% pwd
[ usr

C shell user's can avoid any resulting navigation problens
by using the pushd and popd built-in commands instead of cd.

-185 -



|s

s - list contents of directory
SYNOPSIS
fusr/bin/ls [ -aAbcCdfFgil LmopqrRstux1 | [ file... ]
[usr/xpg4/bin/ls [ -aAbcCdf Fgi | Lmmopgr Rstux1 ] [ file... ]
DESCRIPTION

For each file that is a directory, |Is lists the contents of
the directory; for weach file that is an ordinary file, Is

repeats its name and any other information requested. The
output is sorted al phabetically by default. Wen no argu-
ment is given, the «current directory is |isted. When

several argunents are given, the argunents are first sorted
appropriately, but file argunents appear before directories
and their contents.

There are three major listing formats. The default format

for output directed to a termnal is nulti-colum wth
entries sorted down the colums. The -1 option allows sin-
gle colum output and -m enables streamoutput format. In
order to determ ne output formats for the -C, -x, and -m

options, |Is uses an environnent variable, COLUWS, to deter-
m ne the nunber of character positions avail able on one out-
put |ine. If this variable 1is not set, the term nfo(4)
dat abase is used to determ ne the nunber of colums, based
on the environnent variable TERM If this information cannot
be obtai ned, 80 columms are assuned.

The node printed under the -1 option consists of ten charac-
ters. The first character may be one of the follow ng:

d the entry is a directory;

D the entry is a door;

I the entry is a synbolic link;

b the entry is a block special file;

C the entry is a character special file;

p the entry is a fifo (or "named pipe") special file;
S the entry is an AF_UN X address fam |y socket;

- the entry is an ordinary file;

The next 9 characters are interpreted as three sets of three
bits each. The first set refers to the owner's perm ssions;

-186 -



the next to permssions of others in the user-group of the
file; and the last to all others. Wthin each set, the
three characters indicate permssion to read, to wite, and
to execute the file as a program respectively. For a

directory, "~ execute'' permission is interpreted to nean
permssion to search the directory for a specified file.
The character after permssions is ACL indication. A plus

sign is displayed if there is an ACL associated with the
file. Nothing is displayed if there are just perm ssions.
s -1 (the long list) prints its output as follows for the
PCSI X | ocal e:

-rwxrwxrwx+ 1 smth dev 10876 May 16 9:42 part2

Reading fromright to left, you see that the current direc-
tory holds one file, nanmed part2. Next, the last tine that
file's contents were nodified was 9:42 A M on My 16. The
file contains 10,876 characters, or bytes. The owner of the
file, or the user, belongs to the group dev (perhaps indi-
cating " developnent''), and his or her login nane is smth.
The nunber, in this case 1, indicates the nunber of links to
file part2; see cp(l). The plus sign indicates that there
is an ACL associated with the file. Finally, the dash and
letters tell you that user, group, and others have perm s-
sions to read, wite, and execute part?2.

The execute (x) synbol here occupies the third position of
the three-character sequence. A - inthe third position
woul d have indicated a denial of execution perm ssions.

The perm ssions are indicated as fol |l ows:

the file is readable

the file is witable

the file is executable

the indicated perm ssion is not granted

the set-user-1D or set-group-ID bit is on, and the

corresponding user or group execution bit is also

on

S undefined bit-state (the set-user-ID bit is on and
t he user execution bit is off)

t the 1000 (octal) bit, or sticky bit, is on (see
chnod(1)), and execution is on

T the 1000 bit is turned on, and execution is off

(undefined bit-state)

' x g -

lusr/bin/ls
I mandat ory | ocking occurs during access (the set-
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group-1D bit 1is on and the group execution bit is

of f)

[usr/xpg4/bin/ls
L mandat ory | ocki ng occurs during access (the set-
group-ID bit 1is on and the group execution bit is

of f)

For user and group permi ssions, the third position is sone-
ti mes occupied by a character other than x or -. s also may
occupy this position, referring to the state of the set-ID
bit, whether it be the user's or the group's. The ability
to assune the sanme ID as the user during execution is, for
exanple, used during |ogin when you begin as root but need
to assune the identity of the user you |login as.

In the case of the sequence of group permssions, | nmay
occupy the third position. | refers to mandatory file and
record |l ocking. This permssion describes a file's ability
to allowother files to lock its reading or witing perms-
sions during access.

For others perm ssions, the third position may be occupied
by t or T. These refer to the state of the sticky bit and
executi on perm ssions.

OPTIONS
The foll ow ng options are support ed:

-a List all entries, including those that begin with a dot
(.), which are normally not |isted.

-A List all entries, including those that begin with a dot
(.), wth the exception of the working directory (.)
and the parent directory (..).

-b Force printing of non-printable characters to be in the
octal \ddd notation.

-C Use time of last nodification of the i-node (file
created, node changed, and so forth) for sorting (-t)
or printing (-1 or -n).

-C  Milti-colum output wth entries sorted down t he
colums. This is the default output format.

-d If an argunment is a directory, list only its name (not
its contents); often used with -1 to get the status of
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a directory.

Force each argunent to be interpreted as a directory
and list the name found in each slot. This option
turns off -1, -t, -s, and -r, and turns on -a; the
order is the order in which entries appear in the
directory.

Mark directories with a trailing slash (/), doors wth
atrailing greater-than sign (>), executable files with
atrailing asterisk (*), FIFOs with a trailing vertica
bar (|), synbolic links with a trailing at-sign (@,
and AF_UNI X address famly sockets with a trailing
equal s sign (=).

The sane as -1, except that the owner is not printed.

For each file, print the i-node nunber in the first
colum of the report.

List in long format, giving node, ACL indication,
nunber of |inks, owner, group, size in bytes, and tine

of last nodification for each file (see above). |If the
file is a special file, the size field instead contains
the maj or and m nor devi ce nunbers. If the time of

| ast nmodification is greater than six nonths ago, it is
shown in the format "nmonth date vyear' for the POSIX
| ocal e. When the LC TIME | ocale category is not set to
the PCSI X |ocale, a different format of the time field
may be used. Files nodified within six nonths show
"month date tine'. If the file is a synbolic link, the
filename is printed followed by "->" and the path nane
of the referenced file.

If an argument is a synbolic link, list the file or
directory the Ilink references rather than the |ink
itself.

Stream out put format; files are listed across the page,
separated by comras.

The sane as -1, except that the owner's U D and group's
G D nunbers are printed, rather than the associ ated
character strings.

The sanme as -1, except that the group is not printed.

Put a slash (/) after each filenane if the file is a
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directory.

-q Force printing of non-printable characters in file
nanes as the character question mark (?).

-r Reverse the order of sort to get reverse al phabetic or
ol dest first as appropriate.

-R Recursively list subdirectories encountered.

-S G ve size in blocks, including indirect blocks, for
each entry.

-t Sort by tinme stanp (latest first) instead of by nane.
The default is the last nodification time. (See -u and
-C.)

-u Use time of |ast access instead of last nodification
for sorting (wwth the -t option) or printing (with the
-1 option).

- X Mul ti-colum output with entries sorted across rather
t han down t he page.
-1 Print one entry per |ine of output.

Speci fying nore than one of the options in the follow ng
mut ual Iy exclusive pairs is not considered an error: -C and
-1 (one), -c and -u. The last option specified in each pair
determ nes the output format.

lusr/bin/ls
Speci fying nore than one of the options in the follow ng
mut ual Iy exclusive pairs is not considered an error: -C and
-1 (ell), -mand -I (ell), -x and -1 (ell). The -1 option
overrides the other option specified in each pair.

[usr/ xpg4/bin/ls
Speci fying nore than one of the options in the follow ng
nmut ual Iy exclusive pairs is not considered an error: -C and
-1 (ell), -mand -1 (ell), -x and -1 (ell). The last option
specified in each pair determ nes the output format.

OPERANDS
The foll owi ng operand is supported:

file A path nane of a file to be witten. |If the
file specified is not found, a diagnostic
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nessage W ||l be output on standard error.

USAGE

See largefile(5) for the description of the behavior of |Is
when encountering files greater than or equal to 2 CGhyte
(2**31 bytes).

EXAMPLES
An exanple of a file's perm ssions is:
-TWXF--T--

This describes a file that is readable, witable, and exe-
cutabl e by the user and readable by the group and others.

Anot her exanple of a file's perm ssions is:

-TWST - XTI - X
This describes a file that is readable, witable, and exe-
cutable by the user, readable and executable by the group
and others, and allows its user-ID to be assuned, during
execution, by the user presently executing it.
Anot her exanple of a file's perm ssions is:

STWrw---
This describes a file that is readable and witable only by
the user and the group and can be | ocked during access.
An exanple of a conmand | i ne:

exanple%ls -a
This command prints the nanes of all files in the current
directory, including those that begin with a dot (.), which
normal Iy do not print.
Anot her exanple of a command |i ne:

exanpl e% | s -aisn
This command provides information on all files, including

those that begin with a dot (a), the i-nunber-the nenory
address of the i-node associated wth the file-printed in
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the left-hand colum (i); the size (in blocks) of the files,
printed in the colum to the right of the i-nunbers (s);
finally, the report is displayed in the nuneric version of
the long list, printing the UD (instead of user nane) and
G D (instead of group nane) nunbers associated with the

files.

When the sizes of the files in a directory are listed, a
t ot al count of blocks, including indirect blocks, 1is
printed.

ENVIRONMENT
See environ(5) for descriptions of the follow ng environnment
variables that affect the execution of |s: LC COLLATE,
LC CTYPE, LC TI Mg, LC MESSAGES, NLSPATH, and TZ.

COLUWNS Determ ne the user's preferred colum posi-
tion width for witing multiple text-colum
output. If this variable contains a string
representing a decimal integer, the Is util-
ity calculates how nany path nane t ext
colums to wite (see -C) based on the width
provided. If COLUWNS is not set or invalid,
80 is used. The colum w dth chosen to wite
the nanes of files in any given directory
will be constant. File names will not be
truncated to fit into the nultiple text-
col um out put .

EXIT STATUS
0 Al'l information was witten successfully.

>0 An error occurred.

FI LES
[ etc/ group group IDs for Is -1 and
ls -g
/ et c/ passwd user IDs for Is -1 and |s
-0
[usr/share/lib/termnfol?/* t erm nal i nformation
dat abase
ATTRIBUTES
See attributes(5) for descriptions of the followng attri-
but es:

fusr/bin/ls
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ATTRI BUTE TYPE| ATTRI BUTE VALUE
I I
|  SUNWsu |
| Enabl ed |
| |

%

I

I

| Availability
| csl

|

[usr/xpg4/bin/ls

ATTRI BUTE TYPE| ATTRI BUTE VALUE
I I

|

I

| Availability
| csl

I

| SUNWkcu4 |
CS | Enabl ed |
I I
SEE ALSO

chnod(1), cp(l), setfacl(l), termnfo(4), attributes(5),
environ(5), largefile(5), xpg4(5)

NOTES

Unprintable characters in file nanes nmay confuse the colum
nar out put options.

The total block count will be incorrect if if there are hard
| i nks anong the files.
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make

make - maintain, update, and regenerate rel ated prograns and

files
SYNOPSIS
fusr/ccs/binfmake [ -d ] [ -dd ] [ -D] [ -DD] [ -e ]
[ -t 1 [-k]1[-n][-p][-P1[-a]l-r]
[ -s 1 [ -S11[ -t11[ -V1 1 -f makefile ] :
[ -Kstatefile ] ... [ target ] [ nacro=val ue ]

[usr/xpg4/binfmake [ -d ] [ -dd ] [ -D] [ -DD ]
[ -i ][ -k] [ -n][-p][-P][-a]fl
[ -s 1 [ -S1 [ -t11[ -V]1 [ -f makefile ]
[ target ] [ macro=val ue ]

[ -e]
_r]

DESCRIPTION

The make utility executes a list of shell commands associ-
ated wth each target, typically to create or update a file
of the same nane. nmakefile contains entries that describe
how to bring a target up to date with respect to those on
which it depends, which are call ed dependencies. Since each
dependency is a target, it nmay have dependencies of its own.
Targets, dependencies, and sub-dependencies conprise a tree
structure that nmake traces when deci ding whether or not to
rebuild a target.

The make utility recursively checks each target against its
dependencies, beginning with the first target entry in
makefile if no target argunment is supplied on the conmmand
i ne. |f, after processing all of its dependencies, a tar-
get file is found either to be mssing, or to be older than
any of its dependencies, make rebuilds it. Optionally with
this version of make, a target can be treated as out-of-date
when the commands used to generate it have changed since the
| ast tinme the target was built.

To build a given target, make executes the |list of conmands,

called a rule. This rule nmay be listed explicitly in the
target's nmakefile entry, or it may be supplied inplicitly by
make.

If no target is specified on the conmand |ine, nmake uses the
first target defined in makefile.
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If a target has no nakefile entry, or if its entry has no
rule, nmake attenpts to derive a rule by each of the follow
ing methods, in turn, until a suitable rule is found. Each
met hod i s descri bed under USAGE bel ow.

+ Pattern matching rules.

+ Inplicit rules, read in from a user -supplied
makefil e.

+ Standard inplicit rules (also known as suffix
rul es), typically r ead in from the file
[ usr/share/lib/ make/ make. rul es.

+ SCCS retrieval. nmke retrieves the nost recent ver-
sion from the SCCS history file (if any). See the
description of the .SCCS GET: special-function tar-
get for details.

+ The rule fromthe . DEFAULT: target entry, if there
is such an entry in the makefile.

If there is no nakefile entry for a target, if no rule can
be derived for building it, and if no file by that name is
present, make issues an error nmessage and halts.

OPTIONS
The foll owi ng options are support ed:
-d Display the reasons why meke chooses to
rebuild a target; nmake displays any and al
dependenci es that are newer. In addition,

make di splays options read in from the
MAKEFLAGS envi ronnment vari abl e.

-dd Di spl ay the dependency check and processing
in vast detail.

-D Display the text of the nakefiles read in.

-DD Display the text of the nakefiles, nake.rul es
file, t he state file, and all hidden-

dependency reports.

-e Environnent variables override assignnents
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-f makefile

wi thin nakefil es.

Use the description file makefile. A "-' as
the nmekefile argunent denotes the standard
i nput . The contents of makefil e, when
present, override the standard set of inpli-
cit rules and predefined macros. Wen nore
t han one T-f makefil e argunent pair

appears, nmake uses the concatenation of those
files, in order of appearance.

When no makefil e IS speci fi ed,
[ usr/ ccs/ bi n/ make tries the following in
sequence, except when in POSI X node (see the
. POSI X Special -Function Target in the usage
section bel ow):

+ If thereis a file naned nmakefile in
the working directory, make uses that
file. 1f, however, there is an SCCS
history file (SCCS/s. makefile) which is
newer, make attenpts to retrieve and
use the nost recent version.

+ 1In the absence of the above file(s), if
a file named Makefile is present in the
wor ki ng directory, nake attenpts to use
it. If there is an SCCS history file
(SCCS/ s. Makefile) that is newer, nake
attenpts to retrieve and use the nost
recent version.

When no makefil e IS speci fied,
[ usr/ ccs/ bi n/ make in POSI X node and
[ usr/ xpg4/ bin/make try the following files in
sequence:

+ . /makefile, ./Mkefile
+ s.nakefile, SCCS/s.nakefile
+ s.Makefile, SCCS/s.Mkefile

lgnore error codes returned by commands.
Equivalent to the special-function target
T 1 GNORE: ' .

When a nonzero error status is returned by a
rule, or when nmake cannot find a rule, aban-
don work on the current target, but continue
with other dependency branches that do not
depend on it.
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-K statefile

Use the state file statefile. A -' as the
statefile ar gunment denotes the standard
i nput . The contents of statefile, when
present, override the standard set of inpli-
cit rules and predefined nacros. When nore
t han one "-K statefile' argunment pair
appears, nmake uses the concatenation of those
files, in order of appearance. (see also
. KEEP_STATE

and . KEEP_STATE FILE in t he Speci al -
Functions Targets section).

No execution node. Print commands, but do
not execute them Even lines beginning with
an @are printed. However, if a command |ine
contains a reference to the $(MAKE) nacro,
that line is always executed (see the discus-
sion of MAKEFLAGS in Reading Mkefiles and
the Environnment). Wen in POSI X node, |ines
beginning with a "+" are executed.

Print out the conplete set of nmacro defini-
tions and target descriptions.

Merely report dependencies, rat her t han
bui l di ng t hem

Question node. nake returns a zero or
nonzero status code dependi ng on whet her or
not the target file is up to date. VWhen in
POSI X node, lines beginning with a "+" are
execut ed.

Do not read in t he def aul t makefil e

fusr/sharel/libl/make/ make. rul es.

Si | ent node. Do not print command |ines
before executing them Equi valent to the
speci al -function target .SILENT:

Undo the effect of the -k option. Stop pro-
cessing when a non-zero exit status is
returned by a conmmand.

Touch the target files (bringing them up to
date) rather than performng their rules.
This can be dangerous when files are nmain-
tained by nore than one person. \Wen the
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. KEEP_STATE: target appears in the nmakefile,
this option updates the state file just as if
the rul es had been performed. Wien in POSIX

node, lines beginning with a "+" are exe-
cut ed.
-V Puts make into SysV node. Refer to sysV-

make(1l) for respective details.

OPERANDS
The foll owi ng operands are supported:

t ar get Target nanes, as defined in USAGE

macr o=val ue
Macro definition. This definition overrides any
regular definition for the specified macro within
the makefile itself, or in the environnent. How-
ever, this definition can still be overridden by
condi tional macro assignnents.

USAGE

Refer to nake in Programming Utilities GQiide for tutorial
i nformation.

Readi ng Makefiles and the environnent
When make first starts, it reads the MAKEFLAGS ENVI RONVENT
variable to obtain any of the follow ng options specified
present inits value: -d, -D, -e, -i, -k, -n, -p, -q, -r,
-s, -S, or ~-t. Due to the inplenentation of POSI X 2 (see
PCSI X. 2(5), the MAKEFLAGS values will contain a leading -
character. The nake utility then reads the comand |ine for
addi tional options, which also take effect.

Next, make reads in a default mekefile that typically con-
tains predefined macro definitions, target entries for
inplicit rules, and additional rules, such as the rule for
retrieving SCCS files. If present, make wuses the file
make.rules in the current directory; otherwise it reads the
file [usr/share/lib/mke/ make.rules, which contains the
standard definitions and rules.

Use the directive:

i nclude /usr/share/libl/ make/ make. rul es

in your local make.rules file to include them
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Next, make inports variables from the environnment (unless
the -e option is in effect), and treats them as defi ned nac-
ros. Because nmke wuses the nobst recent definition it
encounters, a macro definition in the nmakefile normally
overrides an environment variable of the sanme nane. Wen -e
is in effect, however, environnment variables are read in
after all makefiles have been read. In that case, the
environment variables take precedence over definitions in
the makefile.

Next, make reads any makefiles you specify with -f, or one
of makefile or Makefile as described above and then the

state file, in the local directory if it exists. If the
makefile contains a .KEEP_STATE FILE target, then it reads
the state file that follows the target. Refer to special

target .KEEP_STATE FILE for details.

Next, (after reading the environnent if -e is in effect),
make reads in any macro definitions supplied as conmmand |ine
argunents. These override macro definitions in the nakefile
and the environnent both, but only for the make command
itself.

make exports environnent variables, using the nost recently
defined val ue. Macro definitions supplied on the conmmand
line are not normally exported, unless the macro is also an
envi ronment vari abl e.

make does not export nacros defined in the makefile. [If an
environnent variable is set, and a macro with the sane nane
is defined on the command |ine, make exports its value as
defined on the command line. Unless -e is in effect, nacro
definitions within the nakefile take precedence over those
i nported fromthe environnent.

The macros MAKEFLAGS, MAKE, SHELL, HOST_ARCH, HOST_MACH, and
TARGET _MACH are special cases. See Speci al - Purpose Macros,
bel ow for details.

Makefil e Target Entries
A target entry has the follow ng format:

target... [:|::] [dependency] ... [; comrmand]
[ command]

The first line contains the nane of a target, or a space-
separated list of target names, termnated with a colon or
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double colon. If a list of targets is given, this is
equivalent to having a separate entry of the sane formfor
each target. The colon(s) nmay be followed by a dependency,
or a dependency list. nake checks this list before building
the target. The dependency list may be termnated with a
semcolon (;), which in turn can be followed by a single
Bourne shell command. Subsequent lines in the target entry
begin wth a TAB, and contain Bourne shell comands. These
commands conprise the rule for building the target.

Shel | commands may be conti nued across input |ines by escap-
ing the NEWINE with a backslash (\). The continuing |ine
must also start with a TAB.

To rebuild a target, make expands macros, strips off initial
TAB characters and either executes the command directly (if
it contains no shell netacharacters), or passes each conmmand
line to a Bourne shell for execution.

The first line that does not begin with a TAB or '#  begins
anot her target or macro definition.

Speci al Characters

G obal
# Start a comment. The comrent ends at the
next NEWLINE. If the "# follows the TABin a
command line, that line is passed to the
shell (which also treats "# as the start of
a coment).

i nclude fil enane

If the word include appears as the first
seven letters of aline and is followed by a
SPACE or TAB, the string that follows is
taken as a filenane to interpolate at that
line. include files can be nested to a depth
of no nore than about 16. If filenane is a
macro reference, it is expanded.

Targets and Dependenci es
: Target list termnator. Wrds followng the
colon are added to the dependency list for

the target or targets. |If a target is naned
in nmore than one colon-termnated target
entry, the dependencies for all its entries

are added to form that target's conplete
dependency i st.
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Target term nator for alternate dependenci es.
When used in place of a :' the doubl e-col on
allows a target to be checked and updated
with respect to alternate dependency |ists.
When the target is out-of-date wth respect
to dependencies listed in the first alter-
nate, it is built according to the rule for
that entry. Wen out-of-date with respect to
dependencies in another alternate, it is
built according the rule in that other entry.
Inplicit rules do not apply to double-colon
targets; you nust supply a rule for each
entry. |If no dependencies are specified, the
rule is always perforned.

target [+ target...]

%

. [ pat hname

Macr os

Target group. The rule in the target entry
builds all the indicated targets as a group.
It is normally performed only once per nake
run, but is checked for command dependenci es
every tine a target in the group is encoun-
tered in the dependency scan.

Pattern matching wld card netacharacter
Like the "*' shell wild card, "% nmatches any
string of zero or nore characters in a target
nane or dependency, in the target portion of
a conditional macro definition, or wthin a
pattern replacenent macro reference. Note
that only one "% can appear in a target,
dependency- nane, or pattern-replacenent nacro
r ef er ence.

make ignores the leading "./' characters from
targets wth nanes given as pat hnanes rel a-
tive to "dot," the working directory.

Macro definition. The word to the left of
this character is the macro nane; words to
the right conprise its val ue. Leadi ng and
trailing white space characters are stripped
fromthe value. A word break followi ng the =
is inplied.

Macro reference. The follow ng character, or
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Laten W
— s

$$

\'$

:sh

: sh

Rul es

the parenthesized or bracketed string, is
interpreted as a nacro reference: make
expands the reference (including the $) by
replacing it with the nmacro's val ue.

Macr o-ref erence name delimters. A
par ent hesi zed or bracketed word appended to a
$ is taken as the nane of the macro being
referred to. Wthout the delimters, nake
recogni zes only the first character as the
macr o narme.

A reference to the dollar-sign macro, the
val ue of which is the character "$ . Used to
pass vari abl e expressions beginning with $ to
the shell, to refer to environnment vari ables
whi ch are expanded by the shell, or to delay
processi ng of dynamc nmacros wthin the
dependency list of a target, until that tar-
get is actually processed.

Escaped dol |l ar-sign character. Interpreted
as a literal dollar sign within a rule.

When used in place of "=', appends a string
to a nmacro definition (must be surrounded by
white space, unlike "=").

Condi ti onal macro assignnment. Wen preceded
by a list of targets with explicit target
entries, the macro definition that follows
takes effect when processing only those tar-
gets, and their dependenci es.

Define the value of a nacro to be the output
of a command (see Command Substitutions,
bel ow) .

In a macro reference, execute the comuand
stored in the macro, and replace the refer-
ence with the output of that conmand (see
Command Substitutions).

make w ||l al ways execute the commands pre-
ceded by a "+", even when -n is specified.
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make i gnores any nonzero error code returned
by a conmand line for which the first non- TAB
character is a -'. This character 1is not
passed to the shell as part of the conmand
line. make nornmally term nates when a com
mand returns nonzero status, unless the -i or
-k options, or the .I1GNORE: special-function
target is in effect.

If the first non-TAB character is a @ nake
does not print the conmand |ine before exe-
cuting it. This character is not passed to
t he shell.

Escape conmand- dependency checki ng. Command
lines starting with this character are not
subj ect to command dependency checki ng.

For ce command- dependency checki ng. Command-
dependency checking is applied to command
lines for which it would ot herw se be

suppr essed. Thi s checki ng is normally
suppressed for lines that contain references
to the 72 dynamic macro (for exanple,
“$?').

When any conbination of "+, -', @, 7,
or ! appear as the first characters after

the TAB, all that are present apply. None
are passed to the shell.

Speci al - Function Targets
When i ncorporated in a nakefile, the follow ng target nanes
perform speci al -functi ons:

. DEFAULT:

. DONE:

If it has an entry in the nakefile, the rule
for this target is used to process a target
when there is no other entry for it, no rule
for building it, and no SCCS history file
fromwhich to retrieve a current version

make ignores any dependencies for this tar-
get.

If defined in the nakefile, nake processes
this target and its dependencies after al
other targets are built. This target is also
performed when nmake halts wth an error
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. FAI LED:

. GET_POSI X:

. | GNORE:

AINET:

. KEEP_STATE:

unl ess the .FAILED target is defined.

This target, along with its dependencies, is
performed instead of .DONE when defined in
the makefile and nake halts with an error.

This target contains the rule for retrieving
the current version of an SCCS file fromits
history file in the current working direc-
tory. make uses this rule when it is running
in PCSI X node.

I gnore errors. Wen this target appears in
the makefile, make 1ignores non-zero error
codes returned fromcomands. Wen wused in
POSI X node, .1 GNORE could be followed by tar-
get nanmes only, for which the errors will be
i gnor ed.

If defined in the nmakefile, this target and
its dependencies are built before any other
targets are processed.

If this target is in effect, make updates the
state file, .make.state, in the current
directory. This target also activates com
mand dependenci es, and hidden dependency
checks. If either the .KEEP_STATE: target
appears in the makefile, or the environnent
vari abl e KEEP_STATE is set ("setenv
KEEP_STATE"), make will rebuild everything in
order to coll ect dependency information, even

if all the targets were up to date due to
previ ous nake runs. See also the environnent
section. This target has no effect if used

in POSI X node.

. KEEP_STATE_FI LE:

This target has no effect if wused in POSIX
node. This target inplies .KEEP_STATE. If
the target is followed by a filenanme, nake

uses it as the state file. |If the target is
foll owed by a directory nane, nake | ooks for
a .make.state file in that directory. |If the

target is not followed by any nanme, nake
| ooks for .nmake.state file in the current
wor ki ng directory.
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. MAKE_VERSI ON

. NO_PARALLEL:

. PARALLEL:

. POSI X:

. PRECI QUS:

. SCCS_CGET:

A target-entry of the form
. MAKE_VERSI ON:  VERSI ON- nunber

enabl es version checking. |If the version of
make differs fromthe version indicated, nake
I Sssues a warni ng nessage.

Currently, this target has no effect, it 1is,
however, reserved for future use.

Currently of no effect, but reserved for
future use.

This target enabl es POSI X node.

List of files not to delete. make does not
remove any of the files listed as dependen-
cies for this target when interrupted. make
normally renoves the current target when it
receives an interrupt. Wwen wused in POSIX
node, if the target is not followed by a |ist
of files, all the file are assunmed precious.

This target contains the rule for retrieving
the current version of an SCCS file fromits
hi story file. To suppress automati c
retrieval, add an entry for this target with
an enpty rule to your maekefile.

. SCCS_GET_PCSI X:

. SI LENT:

. SUFFI XES:

.WAI T:

This target contains the rule for retrieving
the current version of an SCCS file fromits
history file. make uses this rule when it is
runni ng i n POSI X node.

Run silently. Wwen this target appears in
the makefile, make does not echo commands
before executing them Wen wused in POSIX

node, it could be followed by target nanes,
and only those will be executed silently.
The suffixes list for selecting inplicit

rul es (see The Suffixes List).

Currently of no effect, but reserved for
future use.
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Cl earing Special Targets
In this version of nmake, you can clear the definition of the
foll ow ng special targets by supplying entries for themwth
no dependenci es and no rul e:

. DEFAULT, .SCCS_CET, and . SUFFI XES

Command Dependenci es
When the . KEEP_STATE: target is effective, nmake checks the
command for building a target against the state file. |If
the command has changed since the |l|ast nmke run, nake
rebuil ds the target.

H dden Dependenci es
When the .KEEP_STATE: target is effective, mnake reads
reports fromcpp(l) and other conpilation processors for any
"hi dden" files, such as #include files. |If the target 1is
out of date with respect to any of these files, nake
rebuilds it.

Macr os
Entries of the form

macr o=val ue

define macros. nacro is the name of the macro, and val ue,
which consists of all characters up to a comment character
or unescaped NEWLINE, is the value. nake strips both |[ead-
ing and trailing white space in accepting the val ue.

Subsequent references to the macro, of the fornmns: $( nane)
or ${nane} are replaced by value. The parentheses or brack-
ets can be omtted in a reference to a macro with a single-
character nane.

Macro references can contain references to other macros, in
whi ch case nested references are expanded first.

Suffi x Repl acenent Macro References
Substitutions within nmacros can be made as foll ows:

$(name: stringl=string2)
where stringl is either a suffix, or a word to be replaced

in the macro definition, and string2 is the replacenent suf-
fix or word. Words in a macro val ue are separated by SPACE,
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TAB, and escaped NEW.I NE characters.

Pattern Repl acenent Macro References
Pattern matching replacenents can al so be applied to nacros,
with a reference of the form

$(nanme: op%os= np¥%ns)

where op is the existing (old) prefix and os is the existing
(old) suffix, np and ns are the new prefix and new suffi x,
respectively, and the pattern matched by % (a string of zero
or nore characters), is carried forward fromthe val ue being
repl aced. For exanpl e:

PROGRAM=f abri cat e
DEBUG= $( PROGRAM %t np/ % Q)
sets the value of DEBUG to tnp/fabricate-g.

Note that pattern replacenment nmacro references cannot be
used in the dependency list of a pattern matching rule; the
% characters are not evaluated independently. Al so, any
nunber of % netacharacters can appear after the equal -sign.

Appending to a Macro
Wrds can be appended to macro val ues as foll ows:

macro += word ...

Speci al - Pur pose Macr os
When the MAKEFLAGS variable is present in the environnent,

make takes options from it, in conbination with options
entered on the command | i ne. make retains this conbined
value as the MAKEFLAGS nmacro, and exports it automatically
to each command or shell it invokes.

Note that flags passed by way of MAKEFLAGS are only
di spl ayed when the -d, or -dd options are in effect.

The MAKE nmacro i s anot her special case. It has the value
make by default, and tenporarily overrides the -n option for
any line in which it is referred to. This allows nested

i nvocati ons of make witten as:

$( MAKE)
to run recursively, with the -n flag in effect for all com
mands but rmake. This lets you use nmeke -n' to test an
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entire hierarchy of nakefiles.

For conpatibility with the 4.2 BSD nake, the MFLAGS nmacro is
set fromthe MAKEFLAGS variable by prepending a -'. MLAGS
is not exported autonmatically.

The SHELL macro, when set to a single-wrd value such as
lusr/bin/csh, indicates the nane of an alternate shell to
use. The default is /bin/sh. Note that nake executes com
mands that contain no shell netacharacters itself. Built-in

commands, such as dirs in the C shell, are not recognized
unless the comand I|ine includes a netacharacter (for
i nstance, a sem col on). This nmacro is neither inported

from nor exported to the environnent, regardless of -e. To
be sure it is set properly, you nust define this nacro
within every nakefile that requires it.

The following nmacros are provided for wuse wth cross-
conpi l ati on:

HOST_ARCH The machi ne architecture of the host system
By default, this is the output of the arch(1)
command prepended with "-'. Under nornma

circunstances, this value should never be
altered by the user.

HOST_MACH The machi ne architecture of the host system
By default, this is the output of the
mach(1), prepended with ~-'. Under nor mal

circunstances, this value should never be
altered by the user.

TARGET _ARCH The machine architecture of the target sys-
tem By default, the output of nach,
prepended with " -'

Dynam ¢ Macr os
There are several dynamcally maintained macros that are
useful as abbreviations within rules. They are shown here
as references; if you were to define them nake would sinply
override the definition.

$* The basenane of the current target, derived
as if selected for use with an inplicit rule.

$< The nanme of a dependency file, derived as if
selected for use with an inplicit rule.
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$@ The nanme of the current target. This is the
only dynamc nmacro whose value is strictly
determ ned when used in a dependency |ist.
(I'n which case it takes the form $3$@.)

$? The |ist of dependencies that are newer than
the target. Command- dependency checking is
automatically suppressed for lines that con-
tain this macro, just as if the command had
been prefixed with a "?'. See the descrip-
tion of ~?', under Makefile Special Tokens,
above. You can force this check with the !
comand- | i ne prefix.

$% The nane of the library nenber being pro-
cessed. (See Library Mintenance, bel ow.)

To refer to the $@dynamic nmacro within a dependency |Iist,
precede the reference with an additional “$' character (as
in, “$$@). Because nake assigns $< and $* as it would for
inplicit rules (according to the suffixes |list and the
directory contents), they may be unreliable when used wthin
explicit target entries.

These nmacros can be nodified to apply either to the fil enanme
part, or the directory part of the strings they stand for,
by addi ng an upper case F or D, respectively (and enclosing
the resulting nane in parentheses or braces). Thus, $( @'
refers to the directory part of the string $@; if there is
no directory part, °~.' s assigned. $(@) refers to the
filenanme part.

Conditi onal Macro Definitions
A nmacro definition of the form

target-list := macro = val ue

i ndi cates that when processing any of the targets listed and
their dependencies, macro is to be set to the value sup-
plied. Note that if a conditional macro is referred to in a
dependency list, the $ nust be delayed (use $3% instead).
Al so, target-list may contain a % pattern, in which case the
macro wll be conditionally defined for all targets encoun-
tered that match the pattern. A pattern replacenent refer-
ence can be used within the val ue.

You can tenporarily append to a macro's value with a condi -
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tional definition of the form
target-list := macro += val ue

Predefi ned Macros

make supplies the nacros shown in the table that follows for
conpilers and their options, host architectures, and ot her
commands. Unless these macros are read in as environnent
vari ables, their values are not exported by nake. |f you
run meke with any of these set in the environnent, it is a
good idea to add comentary to the nmakefile to indicate what
val ue each is expected to take. If -r is in effect, nake
does not read the default nakefile (./nmake.rules or
[usr/share/lib/make/ make. rul es) in which these macro defini-
tions are supplied.

Tabl e of Predefi ned Macros

Use Macr o Default Val ue
Li brary AR ar
Ar chi ves ARFLAGS rv
Assenbl er AS as
Conmmands ASFLAGS
COWPI LE. s $(AS) $( ASFLAGS)
COWPI LE. S $(CC) $(ASFLAGS) $( CPPFLAGS)
-C
C Convpi | er CC cc
Conmmands CFLAGS
CPPFLAGS
COWPI LE. ¢ $(CC) $(CFLAGS) $(CPPFLAGS) -
c
LI NK. ¢ $(CC) $(CFLAGS) $(CPPFLAGS)
$( LDFLAGS)
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C++ CCC CC
Conmpi | er CCFLAGS CFLAGS
Commands CPPFLAGS
COWPI LE. cc $(CCC) $( CCFLAGS) $( CPPFLAGS)
-C
LI NK. cc $(CCC) $( CCFLAGS) $( CPPFLAGS)
$( LDFLAGS)
COWPI LE. C $(CCC) $( CCFLAGS) $( CPPFLAGS)
-C
LI NK. C $(CCC) $( CCFLAGS) $( CPPFLAGS)
$( LDFLAGS)
FORTRAN 77 FC f77
Conpi | er FFLAGS
Commands COWPI LE. f $(FCO) $(FFLAGS) -c
LI NK. f $(FO $(FFLAGS) $(LDFLAGS)
COWPI LE. F $(FC) $(FFLAGS) $( CPPFLAGS) -
c
LI NK. F $(FC) $(FFLAGS) $( CPPFLAGS)
$( LDFLAGS)
FORTRAN 90 FC f 90
Conmpi | er FOOFLAGS
Commands COWPI LE. f 90 $(F90C) $(FI0FLAGS) -c
LI NK. f 90 $( F90C)
COWPI LE. ftn $(F90C) $( FOOFLAGS)
$( CPPFLAGS) -c
LI NK. ftn $(F90C) $( FOOFLAGS)

$( CPPFLAGS) $(LDFLAGS)

Li nk Edi tor LD | d
Conmmand LDFLAGS
| ex LEX | ex
Command LFLAGS
LEX. | $(LEX) $(LFLAGS) -t
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[int

LI NT

[int

Comand LI NTFLAGS
LI NT. c $(LINT) $(LINTFLAGS)
$( CPPFLAGS)
Modul a 2 MeC n2c

| Conmands M2FLAGS
|

| | MODFLAGS |
|

| | DEFFLAGS |
|

| | COWPILE. def | $(M2C) $(MFLAGS) $(DEFFLAGS)
|

| | COWPILE.nod |  $(M2CO) $(M2FLAGS) $( MODFLAGS)
|
| I | |

| Pascal | PC | pc
|

| Compil er | PFLAGS |
|

| Commands | COWPILE. p |  $(PC) $(PFLAGS) $(CPPFLAGS) -
c |

| | LINK p |  $(PC) $(PFLAGS) $( CPPFLAGS)
$( LDFLAGS) |
| | | |

| Ratfor | RFLAGS |
|

| Conpilation | COWPILE. r | $(FC) $(FFLAGS) $(RFLAGS) -c
|

| Commands | LINK | $(FC) $(FFLAGS) $( RFLAGS)
$( LDFLAGS)
| I | |

| rm Command | RM | rm-f
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| sccs Command | SCCSFLAGS |

| | SCCSGETFLAGS| -s

““T‘;EEC Command | YACC | yacc

| |  YFLAGS |

| | YACC.y |  $(YACO) $(YFLAGS)

| |

____T_gaFLixes Li st| SUFFI XES | .o0o.c .c~.cc .cc~ .y .y~ .
a | | | | .s .s~.sh .sh~ .S .S~ .In
- | | | | ..f .f~ .F.F~ .nod .nod~
sym |

| | | .def .def~ .p .p~ .r .r~
| | | .cps .cps~ .C.C~ .Y .Y~

I | | .L.L .f90 .f90~ .ftn .ftn~

Implicit Rules

When a target has no entry in the nmakefile, make attenpts to
determine its <class (if any) and apply the rule for that
class. An inplicit rule describes howto build any target
of a given class, froman associ ated dependency file. The
class of a target can be determ ned either by a pattern, or
by a suffix; the corresponding dependency file (with the
sanme basenane) from which such a target m ght be built. In
addition to a predefined set of inplicit rules, nmake all ows
you to define your own, either by pattern, or by suffix.

Pattern Matching Rul es
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A target entry of the form

tp%s: dp%s
rule

is a pattern matching rule, in which tp is a target prefix,
ts is a target suffix, dp is a dependency prefix, and ds is
a dependency suffix (any of which may be null). The "%
stands for a basenane of zero or nore characters that is
matched in the target, and is used to construct the name of
a dependency. When nake encounters a match in its search
for an inplicit rule, it uses the rule in that target entry
to build the target from the dependency file. Pattern-
matching inplicit rules typically nake use of the $@and $<
dynam ¢ macros as placeholders for the target and dependency
nanes. O her, regul ar dependencies may occur in the depen-
dency |list; however, none of the regular dependenci es may
contain "% . An entry of the form

tp% s: [dependency ...] dp%ls [dependency ...]
rul e

is avalid pattern matching rule.

Suffix Rul es
When no pattern matching rule applies, nake checks the tar-
get name to see if it ends with a suffix in the known suf-
fixes list. |If so, make checks for any suffix rules, as
well as a dependency file with sanme root and anot her recog-
ni zed suffix, fromwhich to build it.

The target entry for a suffix rule takes the form

DsTs:
rul e

where Ts is the suffix of the target, Ds is the suffix of
the dependency file, and rule is the rule for building a
target in the class. Both Ds and Ts nust appear in the suf-
fixes list. (A suffix need not begin with a .' to be
recogni zed.)

A suffix rule wwth only one suffix describes howto build a
target having a null (or no) suffix froma dependency file
with the indicated suffix. For instance, the .c rule could
be used to build an executable programnaned file froma C
source file naned "file.c'. If a target with a null suffix
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has an explicit dependency, make omts the search for a suf-

fix rule.
Tabl e of Standard Inplicit (Suffix) Rules
Use Inmplicit Rule Name Command Li ne
Assenbl y S.0 $(COWPI LE. s) -0 $@ $<
Files s.a $(COWPI LE. s) -0 $% $<
$(AR) $(ARFLAGS) $@ $%
$(RM $%
S~.0 $(-s1CGET) $(-s1GFLAGS) -p
$< > $*.s
$(-s1COWILE.s) -0 $@%$*.s
.S. 0 $(COWILE. S) -0 $@ $<
.S. a $(COWPILE. S) -0 $% $<
$(AR) $(ARFLAGS) $@ $%
$(RM $%
.S~. 0 $(GET) $(GFLAGS) -p $< >
$*.S
$(COWILE.S) -0 $@%*. S
.S~. a $(GET) $(GFLAGS) -p $< >
$*.S

$(COWPILE. S) -0 $% $*. S
$(AR) $(ARFLAGS) $@ $%
$(RM $%
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C .C $(LINK. c) -0 $@ $<
$( LDLI BS)
g Files .c.In $(LINT.c) $(OUTPUT_OPTI ON)
-1 <
c.0 $( COWPI LE. ¢)

$( OUTPUT_OPTI ON) $<

$(COWPI LE.c) -0 $% $<
$(AR) $(ARFLAGS) $@ $%
$(RVM $%

$*.c
-0 $@%*.c

$(CET) $(GLAGS) -p $< >

$(CC) $(CFLAGS) $(LDFLAGS)

$*.c

$(CET) $(GLAGS) -p $< >

$(CC) $(CFLAGS) -c $*.c

$*.c

-c $*.c

$(CET) $(GLAGS) -p $< >

$(LINT. c) $(OUTPUT_OPTI ON)

$*.c

$(CET) $(GLAGS) -p $< >

$(COWILE.c) -0 $% $*.cC
$(AR) $(ARFLAGS) $@ $%
$(RM $%

C++ . CC
$(LDLI BS)

$(LINK. cc) -0 $@ $<
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Files .CC.O
$(OQUTPUT_OPTI ON) $<

$(COWPI LE. cc)

.cCc.a $(COWPI LE. cc) -0 $% $<
$(AR) $(ARFLAGS) $@ $%
$(RM $%

.CC~ $(CGET) $(GLAGS) -p $< >

$*. cc
$(LINK. cc) -0 $@$*.cc
$( LDLI BS)
cc.o $( COWPI LE. cc)

$( OUTPUT_OPTI ON) $<

.cCc~.0
$*.cc

$( QUTPUT_OPTI ON) $*. cc

$(CET) $(GLAGS) -p $< >

$( COWPI LE. cc)

.CC.a

$(COWPI LE. cc) -0 $% $<
$(AR) $(ARFLAGS) $@ $%
$(RM $%

.cCc~. a
$*.cc

$(CET) $(GLAGS) -p $< >

$(COWPI LE.cc) -0 $% $*. cc
$(AR) $(ARFLAGS) $@ $%
$(RM $%

$( LDLI BS)

$(LINK. O -0 $@ $<

$*.C

$( LDLI BS)

$(CET) $(GLAGS) -p $< >

$(LINK.C) -0 $@$*.C

- 217 -



.C. 0 $( COVPI LE. Q)
$( OUTPUT_OPTI ON) $<

.C-.0 $(CET) $(GFLAGS) -p $< >
$*. C
$( COVPI LE. C)
$( OUTPUT_CPTION) $*.C

.C.a $(COWILE. C) -0 $% $<
$(AR) $(ARFLAGS) $@ $%
$(RVM $%

.C~-.a $(GET) $(GFLAGS) -p $< >

$*.C
$(COWPILE. ©) -0 $% $*.C
$(AR) $(ARFLAGS) $@ $%
$(RM $%
FORTRAN 77 . f $(LINK. f) -0 $@ $<
$( LDLI BS)
Files f.o $( COWPI LE. f)
$( QUTPUT_OPTI ON) $<

f.a $(COVPILE. f) -0 $% $<
$(AR) $(ARFLAGS) $@ $%
$(RM $%

f S$(LINK. f) -0 $@ $<

$( LDLI BS)
Cf~ $(CET) $(GFLAGS) -p $< >
$* . f
$(FC) $(FFLAGS) $(LDFLAGS)
-0 $@%*. f

f~.0 $(CET) $(GFLAGS) -p $< >
$* . f
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$(FC) $(FFLAGS) -c $*.f

f~. a $(GET) $(GFLAGS) -p $< >
$* . f
$(COWPI LE. f) -0 $% $*. f
$(AR) $(ARFLAGS) $@ $%
$(RM $%
F S(LINK F) -0 $@ $<
$(LDLI BS)
F.o $( COWPI LE. F)

$( QUTPUT_OPTI ON) $<

$(COWPILE. F) -0 $% $<
$(AR) $(ARFLAGS) $@ $%
$(RVM $%

$*. F

-0 $@%*. F

$(CET) $(GLAGS) -p $< >

$(FC) $(FFLAGS) $(LDFLAGS)

$*. F

$(CET) $(GLAGS) -p $< >

$(FC) $(FFLAGS) -c $*.F

$*. F

$(CET) $(GLAGS) -p $< >

$(COWILE. F) -0 $% $*.F
$(AR) $(ARFLAGS) $@ $%
$(RM $%

FORTRAN 90
$(LDLI BS)

.90

$(LINK. f90) -0 $@ $<
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Files . f90~
$*.f90

$( LDLI BS)

$(CET) $(GLAGS) -p $< >

$(LINK f90) -0 $@$*.f90

f90.0

$( QUTPUT_OPTI ON) $<

$( COVPI LE. f 90)

.f90~.0

$*. 190

$(QUTPUT_OPTI ON) $*.f90

$(GET) $(CGFLAGS) -p $< >

$( COWPI LE. f 90)

.f90.a $(COVPI LE. 1 90) -0 $% $<
$(AR) $(ARFLAGS) $@ $%
$(RV) $%

.f90~. a $(CET) $(GFLAGS) -p $< >

$*.1f90
$( COVPI LE. 90) -0 $%
$*.f90
$(AR) $(ARFLAGS) $@ $%
$(RV) $%

ftn $(LINK.ftn) -0 $@ $<

$(LDLI BS)

ftn~ $(CET) $(GFLAGS) -p $< >

$*.ftn
$(LINK. ftn) -o $@%$*.ftn
$( LDLI BS)

.ftn.o $(COWPI LE. ftn)

$( OUTPUT_OPTI ON) $<
.ftn~. o0 $(CET) $(GLAGS) -p $< >

$*.ftn

$( OUTPUT_OPTION) $*.ftn
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.ftn.a

$(COWPI LE. ftn) -0 $% $<

$(AR) $( ARFLAGS)
$(RM $%

$@ $%

$*.ftn

$*.ftn

.ftn~. a

$(CET) $(GFLAG)

-p $< >

$(COWPI LE. ftn) -0 $%

$(AR) $( ARFLAGS)
$(RM $%

$@ $%

| ex
Files

$( LDLI BS)

$(RM $*.c

$(LEX. ) $< > $*.c
$(LINK.c) -0 $@%*.c

$(RM $*.c

$(RV $@

$(LEX. 1) $< > $@

$(RM $*.c

$(LEX. ) $< > $*.c
$(LINT.c) -0 $@-i $*.c

$(RM $*.c

$(RM $*.c

$(LEX. ) $< > $*.c

$(COWILE.c) -0
$(RM $*.c

$@%*.c

$*. 1

| ex.yy.c

-221 -

$(CET) $(GFLARS)

$(LEX) $(LFLAGS)
$(CC) $( CFLAGS)

rm-f lex.yy.c
m/ lex.yy.c $@

-p $< >

$*. |
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d~.c $(CET) $(GFLACS) -p $< >

$*. 1
$(LEX) $(LFLAGS) $*. |
m/ |lex.yy.c $@
o | ~1n $(GET) $(CGFLAGS) -p $< >
$(RM $*.c
$(LEX 1) $*.1 > $*.c
$(LINT.c) -0 $@-i $*.c
$(RM $*.c
o | -0 $(GET) $(CGFLAGS) -p $< >
$(LEX) $(LFLAGS) $*. |
oy $(CC) $(CFLAGS) -c
rm-f lex.yy.c
m/ |lex.yy.c $@
5 Modul a 2 . mod $(COWILE. nod) -0 $@-¢e $@
Files . mod. o $(COWPI LE.npd) -0 3$@ $<
. def.sym $(COWPI LE. def) -0 $@ $<
s dof . def ~. sym $(CET) $(GLAGS) -p %< >
o dof $( COVPI LE. def) -0 $@
o o . mod-~ $(GET) $(CGFLAGS) -p $< >
s o $(COWILE. nod) -0 $@-¢e $@
s mod . mod~. o $(CET) $(GLAGS) -p $< >
o o $( COWPI LE. nod) -0 $@

s mod . nmod~. a $(CET) $(GLAGS) -p %< >
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$( COWPI LE. mod) -0 $%

$*. nod
$(AR) $(ARFLAGS) $@ $%
$(RM $%
NeW\B .cps. h cps $*.cps
Fil es .cps~. h $(CGET) $(GLAGS) -p $< >
$*. cps
$(CPS) $(CPSFLAGS) $*.cps
Pascal .p $(LINK. p) -0 $@ $<
$( LDLI BS)
Files .p.o $( COWPI LE. p)
$(QUTPUT_OPTI ON) $<
. p-~ $(CET) $(GFLAGS) -p $< >
$*.p
$(LINK. p) -0 $@%$*.p
$( LDLI BS)
.p~.0 $(CGET) $(GFLAGS) -p $< >
$*.p

$( OUTPUT_OPTI ON) $*.

$( COVPI LE. p)

p~.a $(CGET) $(GLAGS) -p $< >
$*.p
$(COWILE.p) -0 $% $*.p
$(AR) $( ARFLAGS) $@ $%
$(RV) $%
Rat f or T $(LINK.r) -0 $@ $<
$( LDLI BS)
Files r.o $( COWPI LE. 1)

$( QUTPUT _OPTI ON) $<
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$(RM $%

T~ $(CET) $(GFLAGS) -p $< >
$*.r
S(LINK. r) -0 $@%$*.r
$(LDLI BS)
.r~.0 $(CGET) $(GFLAGS) -p %< >
$*.r
$( COVPI LE. 1)
$( OUTPUT_OPTION) $*.r
.r~.a $(CGET) $(GFLAGS) -p %< >
$*.r
$(COWILE. r) -0 $% $*.r
$(AR) $(ARFLAGS) $@ $%
S$(RVM $%
sccs . SCCS_GET sccs $( SCCSFLAGS) get
$( SCCSGETFLAGS) $@ - Gs@
Files
. SCCS_GET_POSI X sccs $( SCCSFLAGS) get
$( SCCSGETFLAGS) $@
. GET_POSI X $( GET) $(GFLAGS) s.$@
Shel | . sh cat $< >3@
Scripts chnod +x $@
. sh~ $(CET) $(GFLAGS) -p $< >
$*. sh
cp $*.sh $@
chnod a+x $@
yacc Ly $(YACC. y) $<
Files $(LINK.c) -0 $@y.tab.c
$( LDLI BS)
$(RM y.tab.c

.y.C $(YACC. y) $<
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$*.

$*.

$*.

$*.

.y.In
.y.0
Ly~
y
.y~.C
y
.y~.In
y
|
|
| .y~.0
y

m/ y.tab.c $@

$(YACC. y) $<
$(LINT.c) -0 $@-i y.tab.c

$(RM .

tab. c

$(YACC. y) $<
$(COWILE.c) -0 $@y.tab.c

$(RM .

tab. c

$(GET) $(CGFLAGS) -p $< >

$( YACC)

$( YFLAGS) $*.y

$(COWILE.c) -0 $@y.tab.c

$(RM .

tab. c

$(GET) $(CGFLAGS) -p $< >

$( YACC)

$( YFLAGS) $*.y

m/ y.tab.c $@

$(CET) $(GLAGS) -p $< >

$(YACC.y) $*.y
$(LINT.c) -0 $@-i y.tab.c

$(RM .

tab. c

$(CET) $(GLAGS) -p $< >

$( YACC)

$( YFLAGS) $*.y

$(CC) $(CFLAGS) -c y.tab.c

rm-f vy.

tab. c

n/ y.tab.o $@

make reads in the standard set of
file fusr/share/libl/mke/ make. rul es,

inmplicit

or there is a make.rules file in the | ocal

does not include that file.

The Suffi xes List

The suffixes list is given as the list of
the . SUFFI XES:' special -function target.
is contained in the SUFFI XES nacro (See Table of Predefined
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Macros for the standard list of suffixes). You can define
additional .SUFFIXES: targets; a .SUFFIXES target wth no
dependencies clears the list of suffixes. Oder is signifi-
cant within the list; nake selects a rule that corresponds
to the target's suffix and the first dependency-file suffix
found in the list. To place suffixes at the head of the
list, clear the list and replace it with the new suffixes,
foll owed by the default list:

. SUFFI XES:
. SUFFI XES: suffixes $(SUFFI XES)

Atilde (~) indicates that if a dependency file wth the
indicated suffix (mnus the ~) is under SCCS its nbst recent
version should be retrieved, if necessary, before the target
i s processed.

Li brary Mai nt enance
A target nanme of the form

i b(menber ...)

refers to a nmenber, or a space-separated list of nenbers, in
an ar(1) library.

The dependency of the library nmenber on the corresponding
file nmust be given as an explicit entry in the nmakefile.
This can be handl ed by a pattern matching rule of the form

lib(%s): %s
where .s is the suffix of the menber; this suffix is typi-
cally .o for object libraries.

A target nane of the form
l'i b((synbol))

refers to the nmenber of a random zed object library that
defines the entry point nanmed synbol.

Conmand Executi on
Command |ines are executed one at a tine, each by its own
process or shell. Shell conmands, notably cd, are ineffec-
tual across an unescaped NEWLINE in the makefile. A line is
printed (after macro expansion) just before being executed.
This is suppressed if it starts with a @, if there is a
" . SILENT: ' entry in the makefile, or if make is run with
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the -s option. Although the -n option specifies printing

wi t hout execution, |lines containing the macro $(MAKE) are
executed regardless, and lines containing the @ special
character are printed. The -t (touch) option updates the

nodi fication date of a file wthout executing any rules.
This can be dangerous when sources are maintained by nore
t han one person.

make invokes the shell with the -e (exit-on-errors) argu-
ment . Thus, wth sem colon-separated comrand sequences,
execution of the |ater conmands depends on the success of
the former. This behavior can be overridden by starting the

command line with a "-', or by witing a shell script that
returns a non-zero status only as it finds appropriate.

Bour ne Shell Constructs

To use the Bourne shell if control structure for branching,
use a command |ine of the form

if expression ; \
then command ; \
oo\
el se command ; \
o\
fi

Al t hough conposed of several input lines, the escaped NEW
LINE characters insure that make treats themall as one
(shell) conmmand |i ne.

To use the Bourne shell for control structure for |oops, use
a command line of the form

for var in list ; \
do command; \
o\
done

To refer to a shell variable, use a double-dollar-sign ($9%).
Thi s prevents expansion of the dollar-sign by make.

Command Substituti ons

To incorporate the standard output of a shell command in a
nmacro, use a definition of the form

MACRGO: sh =conmand
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The command is executed only once, standard error output is
di scarded, and NEW.I NE characters are replaced with SPACEs.
If the command has a non-zero exit status, nmake halts wth
an error.

To capture the output of a shell command in a nacro refer-
ence, use a reference of the form

$( MACRQO sh)
where MACRO is the name of a macro containing a valid Bourne
shell command I|ine. |In this case, the command is executed
whenever the reference is evaluated. As with shell command
substitutions, the reference is replaced with the standard
out put of the command. |If the command has a non-zero exit

status, make halts with an error.

In contrast to commands in rules, the command i s not subject
for macro substitution; therefore, a dollar sign ($) need
not be replaced with a double dollar sign ($%).

Si gnal s
I NT, SIGTERM and QU T signals received from the keyboard
halt make and renove the target file being processed unless
that target is in the dependency list for .PREC OUS:.

EXAMPLES
This makefile says that pgm depends on tw files a.o and

b.o, and that they in turn depend on their corresponding
source files (a.c and b.c) along with a commn file incl.h:

pgm a.o b.o
$(LINK.c) -0 $@a.o b.o
a.o: incl.h a.c

cc -c a.c
b.o: incl.h b.c
cc -c b.c

The follow ng makefile uses inplicit rules to express the
sane dependenci es:

pgm a.o b.o

cc a.0 b.o -0 pgm
a.o b.o: incl.h
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ENVIRONMENT

See environ(5) for descriptions of the follow ng environnment
variables that affect the execution of nake: LC CTYPE,
LC MESSAGES, and NLSPATH

KEEP_STATE
This environment variable has the sanme effect as
t he . KEEP_STATE: special -function target. I t
enabl es command dependenci es, hi dden dependencies
and witing of the state file.

USE_SVR4_NMAKE
Thi s environment variable causes make to invoke
t he generic System V  version of make
(/usr/ccs/liblsvr4.make). See sysV-nmake(1).

MAKEFLAGS This variable is interpreted as a character string
representing a series of option characters to be
used as the default options. The inplenentation
will accept both of the following formats (but
need not accept them when interm xed):

1. The characters are option letters w thout the
| eadi ng hyphens or bl ank character separation
used on a command |i ne.

2. The characters are formatted in a nmanner
simlar to a portion of the make conmand
line: options are preceded by hyphens and

bl ank- char act er - separ at ed. The nacro=nane
macro definition operands can al so be
i ncl uded. The difference between the con-
tents of MAKEFLAGS and the command line is
that the contents of the variable will not be

subjected to the word expansi ons (see
wor dexp(3C)) associated with parsing the com
mand | i ne val ues.

When the command-line options -f or -p are used,
they wll take effect regardl ess of whether they
al so appear in MAKEFLAGS. |f they otherw se appear
in MAKEFLAGS, the result is undefined.

The MAKEFLAGS variable will be accessed fromthe environnent
before the makefile is read. At that tinme, all of the
options (except -f and -p) and conmmand-line nacros not
already included in MAKEFLAGS are added to the MAKEFLAGS
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macro. The MAKEFLAGS macro will be passed into the environ-
ment as an environnent variable for all child processes. |If
t he MAKEFLAGS macro i s subsequently set by the makefile, it
repl aces the MAKEFLAGS variable currently found in the
envi ronment .

EXIT STATUS
When the -q option is specified, the make utility will exit
with one of the follow ng val ues:

0 Successful conpl etion.
1 The target was not up-to-date.
>1 An error occurred.

When the -q option is not specified, the nake wutility wll
exit with one of the follow ng val ues:

0 successful conpletion
>0 an error occurred
FI LES
makefil e
Makefil e current version(s) of nake description
file

s. makefil e

s. Makefile SCCS history files for t he above
makefile(s) in the current directory

SCCS/ s. makefil e

SCCS/' s. Makefil e SCCS history files for t he above
makefil e(s)
make. rul es default file for wuser-defined targets,

macros, and inplicit rules
[usr/share/lib/ make/ make. rul es

makefile for standard inplicit rules and

macros (not read if nake.rules is)

. make. state state file in the local directory
ATTRIBUTES

See attributes(5) for descriptions of the followng attri-

but es:

[fusr/ccs/ bi n/ make

| ATTRI BUTE TYPE| ATTRI BUTE VALUE
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| |
| Availability | SUNWspr ot |

I I I
[ usr/ xpg4/ bi n/ make

| ATTRIBUTE TYPE| ATTRI BUTE VALUE
I I I
I
I

Avai lability | SUNWcu4t |
| |

SEE ALSO
ar(1l), «cd(1), Ilex(1), sh(1), sccs-get(1), sysV- nake( 1)
yacc(1l), passwd(4), attributes(5), POSI X 2(5)

Sol ari s Advanced User's Qui de
Programm ng Utilities Cuide

DI AGNCSTI CS
Don't know how to nake target 'target'
There is no nmakefile entry for target, and none of
make's inplicit rules apply (there is no dependency
file wth a suffix in the suffixes list, or the
target's suffix is not in the list).

*** target renoved.
make was interrupted while building target. Rat her
than leaving a partially-conpleted version that is
newer than its dependencies, nake renoves the file
naned target.

*** target not renoved.
make was interrupted while building target and target
was not present in the directory.

*** target could not be renobved, reason
make was interrupted while building target, which was
not renoved for the indicated reason.

Read of include file "file' failed
The makefile indicated in an include directive was not
found, or was i naccessi bl e.

Loop detected when expanding macro val ue "nacro

A reference to the macro being defined was found in the
definition.
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BUGS

Could not wite state file "file'
You used the .KEEP_STATE: target, but do not have wite
perm ssion on the state file.

*** Error code n
The previous shell conmand returned a nonzero error
code.

*** gjgnal nessage
The previous shell conmand was aborted due to a signal.
If ~- core dunped appears after the nessage, a core
file was created.

Condi ti onal macro conflict encountered
D spl ayed only when -d is in effect, this nessage indi-
cates that two or nore parallel targets currently being
processed depend on a target which is built differently
for each by virtue of conditional macros. Since the
target cannot simultaneously satisfy both dependency
relationships, it is conflicted.

Some conmands return nonzero status inappropriately; to
overcome this difficulty, prefix the offending comand |ine
inthe rule with a -’

1 N 1

Filenanmes with the characters =, "', or @, do not work.
You cannot build file.o fromlib(file.o).

Options supplied by MAKEFLAGS shoul d be reported for nested
make comands. Use the -d option to find out what options
t he nested command picks up from MAKEFLAGS.

This version of make is inconpatible in certain respects
Wi th previous versions:

+ The -d option output is nuch briefer in this ver-
si on. -dd now produces the equival ent vol um nous
out put .

+ nmake attenpts to derive values for the dynamc nac-

ros " $', $<', and $?', while processing explicit
targets. It uses the same method as for inplicit
rules; in sone cases this can |ead either to unex-

pected values, or to an enpty val ue being assigned.
(Actually, this was true for earlier versions as
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wel |, even though the docunentation stated other-
W se.)

+ make no |l onger searches for SCCS history "(s.)"
files.

+ Suffix replacenent in nmacro references are now
applied after the macro i s expanded.

There is no guarantee that nmekefiles created for this ver-
sion of make wll work with earlier versions.

If there is no nake.rules file in the current directory, and
the file /usr/share/lib/mke/ make.rules 1is mssing, nake
stops before processing any targets. To force nake to run
anyway, create an enpty neke.rules file in the current
directory.

Once a dependency is made, nake assunes the dependency file
is present for the remainder of the run. |If a rule subse-
gquently renoves that file and future targets depend on its
exi stence, unexpected errors may result.

When hi dden dependency checking is in effect, the $? macro's
value includes the nanes of hidden dependencies. This can
| ead to i nproper filenane argunents to commands when $? is
used in a rule.

Pattern replacenent nmacro references cannot be used in the
dependency list of a pattern matching rule.

Unli ke previous versions, this version of nmake strips a
leading "~./' fromthe value of the "$@ dynam c macro.

Wth automatic SCCS retrieval, this version of nmake does not
support tilde suffix rules.

The only dynam c macro whose value is strictly determ ned
when used in a dependency list is $@(takes the form $$@).

make i nvokes the shell with the -e argunent. This cannot be
inferred fromthe syntax of the rule al one.
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man

man - find and di splay reference nanual pages

SYNOPSIS
man [ - ] [ -adFlrt ] [ -Mpath ] [ -T nmacro-package ]
[-s section ] nane ..
man [ -Mpath ] -k keyword ..
man [ -Mpath ] -f file ...

DESCRIPTION

The man conmand displays information from the reference
manual s. It displays conpl ete manual pages that you sel ect
by nane, or one-line sumrmaries selected either by keyword
(-k), or by the name of an associated file (-f). If no
manual page is |ocated, nman prints an error nessage.

Sour ce For mat
Ref erence Manual pages are narked up with either nroff(1) or
sgm (5) (Standard Generalized Markup Language) tags. The
man conmand recogni zes the type of markup and processes the
file accordingly. The various source files are kept in
separate directories depending on the type of markup.

Location of Manual Pages
The online Reference Manual page directories are convention-
ally located in /[usr/share/ man. The nroff sources are
| ocated in the /usr/share/ man/ man* directories. The SGW
sources are |located in the /usr/share/ man/ sman* directori es.
Each directory corresponds to a section of the nmanual.
Since these directories are optionally installed, they may

not reside on your host; you may have to nount
[usr/share/man from a host on which they do reside. |If
there are preformatted, up-to-date ver si ons in t he

corresponding cat* or fm* directories, man sinply displays
or prints those versions. If the preformatted version of
interest is out of date or mssing, man reformats it prior
to display and will store the preformatted version if cat*
or fm* is witable. The w ndex database is not updated.
See catman(1M. |If directories for the preformatted ver-
sions are not provided, man reformats a page whenever it is
requested; it uses a tenporary file to store the formatted
text during display.
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If the standard output is not a terminal, or if the -' flag

is given,
man pi pes

man pipes its output through cat(1l); otherw se,
its output through nore(l) to handle paging and

underlining on the screen.

OPTIONS

The follow ng options are supported:

Show al | nmanual pages matching nanme wthin the
MANPATH search path. Manual pages are displ ayed
in the order found.

Debug. Displays what a section-specifier evalu-
ates to, method wused for searching, and paths
searched by nman

man attenpts to | ocate manual pages related to any
of the given files. It strips the |eading path
nane conponents fromeach file, and then prints
one-1line sunmmari es cont ai ni ng the resulting
basenane or nanes. This option also uses the w n-
dex dat abase.

Force man to search all directories specified by
MANPATH or the man.cf file, rather than using the
w ndex | ookup database. This is wuseful if the
database is not up to date. If the w ndex data-
base does not exist, this option is assuned.

Print out one-line summaries fromthe w ndex data-
base (table of contents) that contain any of the
gi ven keywords. The wi ndex database is created
usi ng catman(1M.

List all nmanual pages found matching name wthin
t he search path.

-a
-d

-f file...

-F

-k keyword ..
-M pat h

Specify an alternate search path for manual pages.
path is a colon-separated list of directories that
contai n manual page directory subtrees. For exam
ple, if path is /usr/share/ man:/usr/local/man, nman
searches for nanme in the standard |ocation, and
then /usr/local/man. Wen used with the -k or -f
options, the -Moption nust appear first. Each
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directory in the path is assunmed to contain sub-
directories of the formman* or sman*, one for
each section. This option overrides the MANPATH
envi ronnment vari abl e.

-r Ref ormat t he manual page, but do not display it.
This replaces the man - -t name conbi nati on.

-s section ...

Specify sections of the manual for man to search.
The directories searched for nanme is limted to
those specified by section. section can be a
digit (perhaps followed by one or nore letters), a
word (for exanple: local, new, old, public), or a
letter. To specify multiple sections, separate
each section with a corma. This option overrides
the MANPATH environnent variable and the man. cf
file. See Search Path bel ow for an expl anati on of
how man conducts its search

-t man arranges for the specified manual pages to be
troffed to a suitable raster output device (see
troff(1). |If both the - and -t flags are given,

man updates the troffed versions of each naned
nane (if necessary), but does not display them

-T macro- package
Format manual pages using nmacro-package rather
t han t he standard - man macros defined in
[usr/share/lib/tmc/an. See Search Path under
USAGE for a conplete explanation of the default
search path order.

OPERANDS

The follow ng operand is supported:

name A keyword or the name of a standard utility.
USAGE

Manual Page Sections
Entries in the reference manuals are organized into sec-
tions. A section name consists of a nmjor section nane,
typically a single digit, optionally followed by a subsec-
tion nane, typically one or nore letters. An unadorned
maj or section nane acts as an abbreviation for the section
of the sane nane along with all of its subsections. Each
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section contains descriptions apropos to a particular refer-
ence category, with subsections refining these distinctions.
See the intro manual pages for an explanation of the clas-
sification used in this rel ease.

Search Path
Bef ore searching for a given nane, man constructs a list of
candidate directories and sections. man searches for name
in the directories specified by the MANPATH ENVI RONVENT
vari abl e. If this wvariable is not set, /usr/share/nman is
searched by default.

Wthin the manual page directories, man confines its search
to the sections specified in the foll ow ng order:

0 sections specified on the command line with the -s
option

0 sections enbedded in the MANPATH envi ronnent vari abl e

o sections specified in the mn.cf file for each
directory specified in the MANPATH environnent vari -
abl e

I f none of the above exist, nman searches each directory in
t he manual page path, and displays the first matchi ng manua
page found.

The man.cf file has the follow ng format:
MANSECTS=secti on[, section]..

Lines beginning with "# and blank |ines are considered com
ments, and are ignored. Each directory specified in MANPATH
can contain a manual page configuration file, specifying the
default search order for that directory.

Formatti ng Manual Pages
Manual pages are marked up in nroff(1) or SGW.. Nroff manual
pages are processed by nroff(1) or troff(1) with the -man
macro package. Please refer to man(5) for information on
macro usage. SGW. tagged manual pages are processed by an
SGW. parser and passed to the formatter.

Preprocessing Nroff Manual Pages

When formatting an nroff manual page, man exam nes the first
line to determne whether it requires special processing.
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If the first lineis a string of the form
A\t X

where X is separated fromthe "' by a single SPACE and con-
sists of any conbination of characters in the follow ng
list, man pipes its input to troff(1l) or nroff(1l) through
t he correspondi ng preprocessors.

e eqn(1), or negn for nroff

r refer(1)

t tbl (1)

% vgrind(1)
If eqn or negn is invoked, it will automatically read the
file [usr/pub/egnchar (see egnchar(5)). If nroff(l) is

i nvoked, col (1) is automatically used.

Referring to O her Nroff Mnual Pages
If the first line of the nroff manual page is a reference to
anot her manual page entry fitting the pattern:

.So man*/ sourcefile

man processes the indicated file in place of the current
one. The reference nust be expressed as a path nane
relative to the root of the manual page directory subtree.

When the second or any subsequent line starts with .so, rman
ignores it; troff(l) or nroff(1l) processes the request in
t he usual manner.

Processi ng SGWL. Manual Pages

Manual pages are identified as being marked up in SGW by
the presence of the string <IDOCTYPE. |If the file also con-
tains the string SHADOWPAGE the file refers to another
manual page for the content. The reference is made with a
file entity reference to the manual page that contains the
text. This is simlar to the .so nmechanismused in the nroff
formatted man pages.

ENVIRONMENT

See environ(5) for descriptions of the follow ng environnment
variables that affect the execution of man: LC CTYPE,
LC_MESSAGES, and NLSPATH
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MANPATH A colon-separated list of directories; each
directory can be followed by a conma-
separated |list of sections. If set, its
val ue overrides /usr/share/man as the default
directory search path, and the man.cf file as
the default section search path. The -M and
-s flags, in turn, override these val ues.)

PAGER A programto use for interactively delivering
man's output to the screen. I f not set,
"nmore -s' is used. See nore(l).

TCAT The nane of the program to wuse to display
trof fed manual pages.

TROFF The nane of the formatter to use when the -t
flag is given. |If not set, troff(1l) is used.

EXIT STATUS

The follow ng exit values are returned:

0 Successful conpl etion.

>0 An error occurred.

FI LES

/{ usr/ shar e/ man

root of the standard manual
page directory subtree

[ usr/ share/ man/ man?/ * unformatted nroff manua
entries

[ usr/ shar e/ man/ sman?/ * unformatted SGWL nmanua
entries

/usr/share/ man/ cat ?/ * nrof fed manual entries

[usr/share/ man/fnt?/* trof fed manual entries

[ usr/ shar e/ man/ wi ndex tabl e of contents and key-

wor d dat abase

/fusr/share/lib/tmac/an standard -nman nmacro package
fusr/share/lib/sgm/|ocale/ Cdtd/*

SGW. docunent type defini-
tion files

[usr/share/libl/sgm /| ocal e/ T sol book/ *

SGW. style sheet and entity
definitions directories

[ usr/sharel/lib/pub/eqgnchar standard definitions for

man. cf

eqn and neqn
default search order by
section
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ATTRIBUTES

See attributes(5) for descriptions of the followng attri-
but es:

SEE ALSO

ATTRI BUTE TYPE| ATTRI BUTE VALUE |
| |
Avai lability | SUNWoc |
Csl | Enabl ed (see NOTES)
| |
apropos(1l), <cat(l), <col(l), -eqgn(l), nore(l), nroff (1),
refer(1), tbl (1), troff(1), vgrind(1), whatis(1),

catman(1M, attributes(5), environ(5), eqnchar(5), man(5),
sgni (5)

NOTES

BUGS

The -f and -k options use the w ndex database, which is
created by catman(1M.

The man command is CSI-capabl e. However, sone utilities
i nvoked by the man command, nanely, troff, eqn, neqn, refer,
tbl, and wvgrind, are not verified to be CSI-capable.

Because of this, the man command with the -t option may not
handl e non- EUC data. Also, using the man conmand to displ ay
man pages that require special processing through eqn, neqgn,
refer, tbl, or vgrind may not be CSI-capabl e.

The manual is supposed to be reproduci ble either on a photo-
typesetter or on an ASCI| terminal. However, on a termna
sone information (indicated by font changes, for instance)
is |lost.

Some dunb term nals cannot process the vertical notions pro-
duced by the e (see eqn(1l)) preprocessing flag. To prevent
garbl ed output on these term nals, when you use e also use
t, to invoke «col(1) inmplicitly. This workaround has the
di sadvant age of elimnating superscripts and subscripts -
even on those termnals that can display them Control-q
will clear a termnal that gets confused by egn(1l) output.

- 240 -



more

nore, page - browse or page through a text file

SYNOPSIS
fusr/bin/nore [ -cdflrsuw ] [ -lines ] [ +linenunber ]
[ +/pattern ] [ file ... ]
[usr/bin/page [ -cdflrsuw ] [ -lines ] [ +linenunber ]
[ +/pattern ] [ file ... ]
[usr/ xpg4/bin/more [ -cdeisu ] [ -nnunber ] [ -pcomand ]
[ -ttagstring ] [ file ... ]
[usr/ xpg4/bin/nmore [ -cdeisu ] [ -nnunber ] [ +command ]
[ -ttagstring ] [ file ... ]
DESCRIPTION
The nore utility is a filter that displays the contents of a
text file on the termnal, one screenful at a tine. It nor-
mal |y pauses after each screenful. [usr/bin/nore then
prints --Mre-- and /usr/xpg4/bin/nmore then prints file at
the bottom of the screen. |If nore is reading from a file

rather than a pipe, the percentage of characters displ ayed
so far is al so shown.

The nore utility scrolls up to display one nore line in
response to a RETURN character; it displays another screen-
ful in response to a SPACE character. O her conmands are

i sted bel ow.

The page utility clears the screen before displaying the
next screenful of text; it only provides a one-line overlap
bet ween screens.

The nore utility sets the termnal to NOECHO node, so that
t he out put can be continuous. Commands that you type do not
normal |y show up on your termnal, except for the / and !
comands.

The /usr/bin/nmore utility exits after displaying the | ast

specified file; /usr/xpg4/bin/nore pronpts for a conmmand at
the last line of the last specified file.
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If the standard output is not a termnal, nobre acts just

l'i ke

except that a header is printed before each

file in a series.

OPTIONS

The foll ow ng options are supported for both /usr/bin/nore
and /usr/ xpg4/ bi n/ nor e:

-C

[fusr/bin/nore

Cl ear before displaying. Redraws the screen
instead of scrolling for faster displays.
This option is ignored if the termnal does
not have the ability to clear to the end of a
l'i ne.

Di splay error nmessages rather than ringing
the termmnal bell if an unrecogni zed command
is used. This is helpful for inexperienced
users.

Squeeze. Replace nultiple blank lines with a
single blank 1line. This is helpful when
view ng nroff (1) output on the screen.

The foll ow ng options are supported for /usr/bin/nore only:

-f

Do not fold long lines. This is useful when
| i nes contain nonprinting characters or
escape sequences, such as those generated
when nroff (1) output is piped through ul(1).

Do not treat FORMFEED characters (CTRL-L) as
page breaks. If -1 is not used, nobre pauses
to accept commands after any line containing
a "L character (CTRL-L). Also, if afile
begins with a FORMFEED, the screen is cleared
before the file is printed.

Normal ly, nore ignores control characters
that it does not interpret in sonme way. The
-r option causes these to be displayed as *C
where C stands for any such control charac-
ter.

Suppress generation of underlining escape
sequences. Normal | y, nore handl es underlin-
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-l1ines

+| i nenunber

+/ pattern

[ usr/ xpg4/ bi n/ nor e

i ng, such as that produced by nroff(1), in a
manner appropriate to the termnal. |If the
term nal can perform underlining or has a
stand-out node, nore supplies appropriate
escape sequences as called for in the text
file.

Normal |y, nore exits when it cones to the end
of its input. Wth -w, however, nore pronpts
and waits for any key to be struck before
exiting.

Di splay the indicated nunber of lines in each
screenful, rather than the default (the
nunber of lines in the termnal screen |ess
t wo) .

Start up at |inenunber.

Start up two lines above the |ine containing

t he regul ar expr essi on pattern. Not e:
Unlike editors, this construct should not end
with a “/.° If it does, then the trailing

slash is taken as a character in the search
pattern.

The foll ow ng options are supported for /[usr/xpg4/bin/nore

only:

-e

-n nunber

-p conmand
+command

Exit imediately after witing the last |I|ine
of the last file in the argunent |ist.

Performpattern matching in searches wthout
regard to case.

Specify the nunber of Ilines per screenful.
The nunber argunent is a positive decimal
integer. The -n option overrides any val ues
obtained fromthe environnent.

For each file examned, initially execute the
nore command in the conmand argunent. |If the
command is a positioning command, such as a
line nunmber or a regular expression search,
set the current position to represent the
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final results of the command, w thout witing
any internmediate lines of +the file. For
exanpl e, the two comrands:

nore -p 1000] file

nore -p 1000G file
are equivalent and start the display with the
current position at |ine 1000, bypassing the

lines that | would wite and scroll off the
screen if it had been issued during the file
exam nation. |If the positioning conmand is

unsuccessful, the first line in the file wll
be the current position.

-t tagstring Wite the screenful of the file containing
the tag nanmed by the tagstring argunent. See
the ctags(1l) utility.

-u Treat a backspace character as a printable
control character, displayed as a "H (CTRL-
H), suppressing backspacing and the special
handl i ng t hat pr oduces underl i ned or
standout - node text on sone termnal types.
Al so, do not ignore a carriage-return charac-
ter at the end of a line.

If both the -t tagstring and -p command (or the obsol escent
+command) options are given, the -t tagstring is processed
first.

USAGE

ENVIRONMENT

nore uses the termnal's termnfo(4) entry to determne its
di splay characteristics.

nore | ooks in the environnent variable MORE for any preset
opti ons. For instance, to page through files using the -c
node by default, set the value of this variable to -c.
(Normal ly, the command sequence to set up this environnent
variable is placed in the .login or .profile file).

Commands
The commands take effect imediately. It is not necessary
to type a carriage return wunless the comand requires a
file, conmand, tagstring, or pattern. Up to the tine when
the command character itself is given, the user may type the
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line kill character to cancel the nunerical argunent being

f or med. In addition, the user may type the erase character

to redisplay the --Mre--(xx%"' or file nessage.

In the followi ng commands, i is a nunmerical argunent (1 by

defaul t).

i SPACE Di spl ay anot her screenful, or i nore lines if i is
speci fi ed.

i RETURN  Display another line, or i nore lines, if speci-
fied.

ib

i *B (CTRL-B) Skip back i screenfuls and then print a
screenful .

id

i "D (CTRL-D) Scroll forward one half screenful or i
nore lines. If i is specified, the count becones

the default for subsequent d and u commands.

i f Skip i screens full and then print a screenful.

h Hel p. G ve a description of all the nore com
mands.

AL (CTRL-L) Refresh

in Search for the ith occurrence of the last pattern
ent er ed.

q

Q Exit from nore.

IS Skip i lines and then print a screenful.

v Drop into the vi editor at the current line of the

current file.

(4 Same as SPACE, except that i, if present, becones
t he new default nunber of |ines per screenful.

= D splay the current |ine nunber.
i/pattern Search forward for the ith occurrence of the regu-

| ar expression pattern. Di splay the screenful
starting two lines before the line that contains
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I conrmand

1q
1 Q

/us;/bin/nnre

the ith match for the regul ar expression pattern,
or the end of a pipe, whichever cones first. | f
nore is displaying a file and there is no match,
its position in the file remai ns unchanged. Regu-
| ar expressions can be edited using erase and Ki l
characters. FErasing back past the first colum
cancel s the search conmmand.

| nvoke a shell to execute conmmand. The characters

% and !, when wused within conmand are repl aced
with the current filename and the previous shel
command, respectively. If there 1is no current

filenane, %is not expanded. Prepend a backslash
to these characters to escape expansi on.

Display the current filenane and |ine nunber.

Skip to the ith next filenane given in the command
line, or tothe last filename in the list if i is
out of range.

Skip to the ith previous filenane given in the
command line, or to the first filenane if i is out
of range. If given while nore is positioned
within a file, go to the beginning of the file.
If nore is reading froma pipe, nore sinply rings
the term nal bell

Exit fromnore (sane as q or Q.

The foll ow ng coommands are available only in /usr/bin/nore:

A\

Single quote. Go to the point fromwhich the |ast
search started. I f no search has been perforned
in the current file, go to the beginning of the
file.

Dot. Repeat the previous conmand.
Halt a partial display of text. nobre stops send-

i ng output, and displays the wusual --More--
pronpt. Some output is lost as a result.

[ usr/ xpg4/ bi n/ nor e
The fol |l ow ng commands are avai |l abl e only in
[ usr/ xpg4/ bi n/ nor e:
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i AF

NG

i k
metter
N

r

R

iu
i "U

7z

e file

't tagstri

"letter

(CTRL-F) Skip i screens full and print a screen-
ful. (Sane as if.)

(CTRL-G Display the current |ine nunber (same as
:)_

Go to line nunber i with the default of the first
line in the file.

Go to line nunber i with the default of the Last
line in the file.

Di splay another line, or i nore lines, if speci-
fied. (Same as i RETURN.)

Scrol|l backwards one or i lines, if specified.
Mark the current position with the nane letter.
Reverse direction of search

Refresh the screen.

Ref resh the screen, discarding any buffered input.
(CTRL-U) Scroll backwards one half a screen of
lines, if specified. If i is specified, the count
beconmes the new default for subsequent d and wu
conmmands.

Exit fromnore (sane as Q).

Exam ne (display) a new file. If no file is
specified, the current file is redisplayed.

ng

Go to the tag naned by the tagstring argunent and
scroll/rewite the screen with the tagged line in
the current position. See the ctags utility.

Return to the position that was previously marked
with the nane letter

Return to the position fromwhich the |ast nove of
nmore than a screenful was nmade. Defaults to the
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begi nning of the file.

i?[!]pattern
Search backward in the file for the ith line con-
taining the pattern. The ! specifies to search
backward for the ith line that does not contain
the pattern.

i/!pattern
Search forward in the file for the ith Iline that
does not contain the pattern.

I' [ conmand]
I nvoke a shell or the specified command.

Large Fil e Behavior
See largefile(5) for the description of the behavior of nore
and page when encountering files greater than or equal to 2
Goyte (2**31 bytes).

ENVIRONMENT

See environ(5) for descriptions of the follow ng environnment
variables that affect the execution of nore: LC COLLATE
(/usr/xpg4/ bin/more only), LC CTYPE, LC MESSAGES, NLSPATH,
and TERM

[ usr/ xpg4/ bi n/ nor e
The foll ow ng environnent variables also affect the execu-
tion of /usr/xpg4/bin/nnore:

COLUWNS Override the system selected horizontal screen
Si ze.

EDI TOR Used by the v command to select an editor.

LI NES Override the system selected vertical screen
si ze. The -n option has precedence over LINES

in determning the nunber of lines in a screen.

MORE A string specifying options as described in the
OPTI ONS section, above. As in a conmmand |ine,
The options nust be separated by blank charac-
ters and each option specification nust start
wtha-. Any coomand |ine options are pro-
cessed after those specified in MORE as though
the command |ine were:

- 248 -



nore $MORE options operands

EXIT STATUS
The follow ng exit values are returned:

0 Successful conpletion.

>0 An error occurred.

FI LES
[usr/libl/nmore. help help file for /usr/bin/nmore and
[ usr/ bi n/ page only.
ATTRIBUTES
See attributes(5) for descriptions of the followng attri-
but es:

[ usr/ bin/more /usr/bin/page

ATTRI BUTE TYPE| ATTRI BUTE VALUE
| I
|  SUNWsu |
| Not enabl ed |
| |

%

I

I

| Availability
| csl

I

[ usr/ xpg4/ bi n/ nor e

ATTRI BUTE TYPE| ATTRI BUTE VALUE
I I

I

I

| Availability
| I

I

| SUNWkcu4 |
CS | Enabl ed |
I I
SEE ALSO
cat(1), c¢sh(1l), «ctags(1l), nman(1l), nroff(l), script(1l),

sh(1), ul (1), environ(4), termnfo(4), attributes(5),
environ(5), largefile(5)

[ usr/ bin/nmore /usr/bin/page
regconp( 30

[ usr/ xpg4/ bi n/ nore
regex(5), xpg4(5)

NOTES

[ usr/ bin/ nore
Ski ppi ng backwards is too slow on large files.
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[ usr/ xpg4/ bi n/ nor e
This utility will not behave correctly if the termnal is
not set up properly.
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myv

nm/y - nove files

SYNOPSIS
fusr/bin/mv [-fi] source target _file
fusr/bin/mv [-fi] source... target _dir

[usr/xpg4/bin/mv [-fi] source target file
[usr/xpg4/bin/nmv [-fi] source... target _dir

DESCRIPTION

In the first synopsis form the mv utility noves the file
naned by the source operand to the destination specified by
the target file. source and target file nmay not have the

sane nane. |If target file does not exist, nv creates a file
naned target file. |If target file exists, its contents are
overwitten. This first synopsis formis assuned when the

final operand does not nanme an existing directory.

In the second synopsis form mv noves each file naned by a
source operand to a destination file in the existing direc-
tory named by the target _dir operand. The destination path
for each source is the concatenation of the target direc-
tory, a single slash character (/), and the last path nane
conponent of the source. This second formis assuned when
the final operand nanes an existing directory.

If mv determ nes that the node of target file forbids wit-
ing, it wll print the node (see chnod(2)), ask for a
response, and read the standard input for one line. |If the
response is affirmative, the nv occurs, if permssible; oth-
erwi se, the command exits. Note that the node displayed may
not fully represent the access permission if target is asso-
ciated with an ACL. When the parent directory of source 1is
witable and has the sticky bit set, one or nore of the fol-
| owi ng conditions nust be true:

o] the user nmust own the file
o] the user nust own the directory
o] the file nmust be witable by the user
o] the user nust be a privil eged user
If source is a file and target fileis a link to another
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file with links, the other |links remain and target file
becomes a new file.

OPTIONS

-f m/ will nove the file(s) wi thout pronpting even if
it is witing over an existing target. Note that
this is the default if the standard input is not a
t erm nal

- m/v will pronpt for confirmation whenever the nopve
would overwite an existing target. An affirna-
tive answer neans that the nove should proceed.
Any ot her answer prevents nv fromoverwiting the

t arget.
[ usr/bin/ v
Specifying both the -f and the -i options is not considered
an error. The -f option will override the -i option.

[ usr/ xpg4/ bi n/ nmv
Speci fying both the -f and the -i options is not considered
an error. The last option specified wll determ ne the
behavi or of nv.

OPERANDS
The foll owi ng operands are supported:

source A path nane of a file or directory to be noved.

target file A new path nanme for the file or directory being
noved.

target _dir A path nanme of an existing directory into which
to nmove the input files.

USAGE

See largefile(5) for the description of the behavior of nv
when encountering files greater than or equal to 2 CGhyte
(2**31 bytes).

ENVIRONMENT

See environ(5) for descriptions of the follow ng environnent
variables that affect the execution of nmv: LC CTYPE,
LC MESSAGES, and NLSPATH.
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EXIT STATUS
The follow ng exit val ues are returned:
0 Al'l input files were noved successfully.
>0 An error occurred.

ATTRIBUTES

See attributes(5) for descriptions of the followng attri-
but es:

{fusr/ bin/ nv

ATTRI BUTE TYPE| ATTRI BUTE VALUE|
I I

SUNW su

Avai lability | |
I | Enabl ed |
| |

CS

[ usr/ xpg4/ bi n/ nv

ATTRI BUTE TYPE| ATTRI BUTE VALUE]|
I I
Availability | SUNWkcu4 |
Csl | Enabl ed |
| |

SEE ALSO

cp(l), cpio(l), In(l), rm1), setfacl(1l), chnod(2), attri-
butes(5), environ(5), largefile(5), xpg4(5)

NOTES

If source and target _dir are on different file systenms, nv
copies the file and deletes the original; any links to other
files are | ost.

A --' permits the user to mark explicitly the end of any
command Iline options, allowng nmv to recognize filenane
argunents that begin with a "-'. As an aid to BSD mgra-
tion, nv will accept "-' as a synonymfor "--'. This mgra-
tion aid may disappear in a future release. If a --' and a
"-'" both appear on the sane command |ine, the second will be

interpreted as a fil enane.
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nroff

nroff - format docunents for display or line-printer

SYNOPSIS
nroff [ -enig] [ -)manme ] [ -nN] [ -opagelist ] [ -raN ]
[ -sN] [ -Tnane ]

DESCRIPTION

nroff formats text in the nanmed files for typewiter-Ilike
devices. See also troff(1).

If no file argunent is present, nroff reads the standard

i nput . An argunent consisting of a "-' is taken to be a
file name corresponding to the standard input.

OPTIONS

Options may appear in any order so long as they appear
before the files.

-e Produce equal | y-spaced words in adjusted |ines, using
full termnal resolution

-h Use out put TAB characters during horizontal spacing to
speed output and reduce output character count. TAB
settings are assuned to be every 8 nomnal character

wi dt hs.

- Read the standard input after the input files are
exhaust ed.

-q | nvoke the sinultaneous input-output node of the rd(9F)
request .

- Mmarne

Prepend the nacro file /usr/share/lib/tmac/tmac. nane to
the input files.

-nN Nunber first generated page N

- opagel i st
Print only pages whose page nunbers appear in the
coma-separated list of nunbers and ranges. A range
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N-M neans pages N through M an initial -N neans from
the beginning to page N, and a final NN nmeans fromN to
t he end.

-raN Set register a (one-character) to N

-sN Stop every N pages. nroff will halt prior to every N
pages (default N=1) to all ow paper |oading or changi ng,
and will resunme upon receipt of a NEW.I NE.

- Tnane
Prepare output for a device of the specified nane.
Known nanes are:

37 Tel et ype Corporation Mdel 37 ter-
mnal - this is the default.

lp | tn300 GE Any line printer or termnal
wi t hout half-line capability.

300 DASI - 300.

300-12 DASI - 300 - 12-pitch.

300S DASI - 300S.

300S-12 DASI - 300S.

382 DASI - 382 (fancy DTC 382).

450 DASI - 450 (Diablo Hyterm.

450- 12 DASI -450 (Diablo Hyterm - 12-
pitch.

832 AJ 832.

EXAMPLES
The foll ow ng command:

exanpl e% nroff -s4 -ne users. gui de

formats users.guide using the -nme nmacro package, and stop-
pi ng every 4 pages.

ENVIRONMENT
See environ(5) for descriptions of the follow ng environnment

variables that affect the execution of nroff: LC CTYPE,
LC_MESSAGES, and NLSPATH

FI LES
[var/tnp/trtnp* tenporary file
[usr/share/lib/tmc/tmac.* standard macro files
[usr/share/lib/ntern* terminal driving tables for

nr of f
[usr/share/lib/ntermi README index to termnal description
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files

ATTRIBUTES

See attributes(5) for descriptions of the followng attri-
but es:

ATTRI BUTE TYPE| ATTRI BUTE VALUE]|
| I
Availability | SUNWoc |
Csl | Enabl ed |
| |

SEE ALSO

checknr (1), col (1), eqn(1), man(1l), tbl (1), troff (1), attri-
butes(5), environ(5), nme(5), ns(5), term5), rd(9F)
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od

od - octal dunp

SYNOPSIS

fusr/bin/fod [ -bcCDdFf CoSsvXx | [ -] [ file ]
[ offset_string ]

fusr/bin/od [ -bcCDdFf CoSsvXx | [ -A address_base ]
[ -] skip] [ -Ncount ] [ -t type_string ]
[ -1 file

[usr/xpg4/bin/fod [ -bcCDdFf CoSsvXx | [ -] [ file ]
[ offset _string ]

[usr/xpg4/ bin/od [ -bcCDdFf CoSsvXx ] [ -A address_base ]
[ -] skip] [ -Ncount ] [ -t type_string
[ -1 file

DESCRIPTION

The od command copi es sequentially each input file to stan-
dard out put and transform ng the input data according to the
out put types specified by the -t or -bcCDdFf CoSsvXx opti ons.
If no output type is specified, the default output is as if
-t 02 had been specified. Miltiple types can be specified
by using multiple -bcCDdFf CoSstvXx options. Qutput |ines
are witten for each type specified in the order in which

the types are specified. |If no file is specified, the stan-
dard input is used. The [offset_string] operand is nutually
exclusive fromthe -A, -j, -N, and -t options. For the pur-

poses of this description, the following terns are used:

wor d refers to a 16-bit unit, independent of
the word size of the machine
| ong word refers to a 32-bit unit
doubl e | ong word refers to a 64-bit unit.
OPTIONS

The follow ng options are supported:

- A address_base
Specify the input offset base. The address_base
option-argunment nust be a character. The characters
d, o and x specify that the offset base wll be
witten in decimal, octal or hexadecimal, respec-
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\n

-b

{usr/ bi n/ od

-C

tively. The character n specifies that the offset
will not be witten. Unless -A n is specified, the
output line will be preceded by the input offset,
cunul ative across input files, of the next byte to
be witten. 1In addition, the offset of the byte
followng the last byte witten will be displayed
after all the input data has been processed.
W t hout t he - A address_base option and t he
[of fset _string] operand, the input offset base is
di spl ayed in octal.

Interpret bytes in octal. This is equivalent to -t
ol.

D splay single-byte characters. Certain non-graphic
characters appear as C-language escapes:

nul | \0

backspace \'b

formfeed \ f

new- | i ne \n

return \'r

tab \ 't

ot hers appear as 3-digit octal nunbers. For exam
pl e:

echo "hello world" | od -c

0000000 h e I I o] W o0 r I d
0000014

[ usr/ xpg4/ bi n/ od

-C

Interpret bytes as single-byte or nmultibyte charac-
ters according to the current setting of the
LC CTYPE | ocal e category. Printable multibyte char-
acters are witten in the area corresponding to the
first byte of the <character; the twd character
sequence ** is witten in the area corresponding to
each remai ning byte in the character, as an indica-
tion that the character is continued. Non-graphic
characters appear the sane as they would wusing the
-C option.

Interpret bytes as single-byte or nmultibyte charac-
ters according to the current setting of the
LC CTYPE | ocal e category. Printable multibyte char-
acters are witten in the area corresponding to the
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-]

skip

first byte of the character; two character sequence
** are witten in the area corresponding to each
remai ning byte in the character, as an indication
that the character is continued. Certain non-
graphi c characters appear as C escapes:

nul | \0
backspace \b
f or nf eed \ f
new i ne \n
return \'r
t ab \ 't

O her non-printable characters appear as one three-
digit octal nunber for each byte in the character.
Interpret words in unsigned decimal. Thi s IS
equi valent to -t u2.

Interpret Iong words in unsigned decinal. This is
equi valent to -t u4.

Interpret long words in floating point. This is
equi valent to -t f4.

Interpret double |long words in extended precision.
This is equivalent to -t f8.

Junp over skip bytes from the beginning of the
i nput . The od command will read or seek past the
first skip bytes in the concatenated input files.
If the conbined input 1is not at |east skip bytes
| ong, the od conmand will wite a diagnostic nessage
to standard error and exit wth a non-zero exit
st at us.

By default, the skip option-argunment is interpreted
as a decimal nunber. Wth a |l eading Ox or 0X, the
offset is interpreted as a hexadeci mal nunber; oth-

erwise, wth aleading O, the offset will be inter-
preted as an octal nunber. Appending the character
b, k or mto offset will cause it to be interpreted
as a nmultiple of 512, 1024 or 1048576 bytes, respec-
tively. If the skip nunber is hexadecimal, any
appended b is considered to be the final hexadeci nal
digit. The address is displayed starting at

0000000, and its base is not inplied by the base of
t he skip option-argunent.
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-N count

Format no nore than count bytes of input. By
default, count 1is interpreted as a decinmal nunber.
Wth a leading Ox or 0X, count is interpreted as a
hexadeci mal nunber; otherwise, with a leading 0, it

is interpreted as an octal nunber. |[If count bytes
of input (after successfully skipping, if -j skipis
specified) are not available, it will not be con-

sidered an error; the od command will format the
input that is available. The base of the address
displayed is not inplied by the base of the count
opti on-argunent .

-0 Interpret words in octal. This is equivalent to -t

02.

-0 Interpret long words in wunsigned octal. This 1is

equi valent to -t o4.

-S Interpret words in signed deci mal . Thi s IS
equivalent to -t d2.

-S Interpret long words in signed decinmal. This 1is
equi valent to -t d4.

-t type_string

Speci fy one or nore output types. The type_string

option-argunment nust be a string specifying the

types to be used when witing the input data. The
string nust consist of the type specification char-
acters:

a Naned character. Interpret bytes as naned
characters. Only the least significant seven
bits of each byte will be used for this type
specification. Bytes with the values listed in
the followng table will be witten wusing the
correspondi ng nanes for those characters.

Nanmed Characters in od
Val ue Nane| Val ue Nane| Val ue Nane| Val ue Nane|
| I I I
\ 000 nul | \001 soh | 1002 stx | \003 etx |
\ 004 eot | \005 enqg | \006 ack | \007 bel |
\ 010 bs | \011 ht | \012 If | \013 vt |
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\014 ff | \015 cr | \01l6 so | \017 Si
\ 020 dle | \021 dcl | 1\022 dc2 | \023 dc3 |
\ 024 dc4 | 1025 nak | \026 syn | \027 etb |
\ 030 can | \031 em | 1032 sub | 1033 esc |
\ 034 fs | \035 gs | \036 rs | \037 us
\ 040 sp | \177 del | | |
| | | |
C Character. |Interpret bytes as single-byte or
mul tibyte characters specified by the current
setting of the LC.CITYPE |ocale cat egory.
Printable nultibyte characters are witten in
the area corresponding to the first byte of the
character; the two character sequence ** is
witten in the area corresponding to each
remaining byte in the character, as an indica-
tion that the character is continued. Certain
non-graphic characters appear as C escapes:
\0, \a, \b, \f, \n, \r, \t, \v. Q her non-
printable characters appear as one three-digit
octal nunber for each byte in the character.
The type specification characters d, f, o, u and X
can be followed by an optional unsigned deci nal
i nteger that specifies the nunber of bytes to be
transforned by each instance of the output type.
f Floating point. Can be followed by an opti onal
F, Dor L indicating that the conversion should
be applied to an item of type float, double or
| ong doubl e, respectively.
d, o, u and x
Si gned decimal, octal, wunsigned decinmal, and
hexadeci mal, respectively. Can be followed by
an optional C, S, | or L indicating that the
conversion should be applied to an item of type
char, short, int or long, respectively.
Mul tiple types can be concatenated within the sane
type_string and nultiple -t options can be speci-
fied. OQutput lines are witten for each type speci -
fied in the order in which the type specification
characters are specified.
-V Show all input data (verbose). Wthout the -v
option, all groups of output lines that would be
identical to the inmediately preceding output Iline
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-X

OPERANDS

(except for byte offsets), will be replaced with a
line containing only an asterisk (*).

Interpret words in hex. This is equivalent to -t
X2.

Interpret long words in hex. This is equivalent to
-t x4.

The foll owi ng operands are supported for both /usr/bin/od
and /usr/ xpg4/ bi n/ od:

[ usr/ bin/od

Use the standard input in addition
to any files specified. Wen this
operand is not given, the standard
i nput is used only if no file
operands are specified.

The foll owi ng operands are supported for /usr/bin/od only:

file

A path nane of a file to be read.
If no file operands are specified,
the standard input will be used. If
there are no nore than two operands,
none of the -A -j, -Nor -t options
is specified, and any of the follow
ing are true:

1. the first <character of the
| ast operand is a plus sign

(+)

2. the first character of the
second operand is numeric

3. the first character of the
second operand is x and the
second character of the second
operand is a | ower-case hexa-
deci mal character or digit

4. the second operand is naned
e

5. the second operand is naned
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[+] [O] offset [.]][Db|B]
[+] [O] [offset] [.]

[ +] [ Ox]| x] [ of f set ]

[ +] [ Ox| x] of fset][B]

[ usr/ xpg4/ bi n/ od

then the corresponding operand is
assunmed to be an offset operand
rather than a file operand.

Wthout the -N count option, the
display continues wuntil an end-of-
file is reached.

The offset_string operand specifies
the byte offset in the file where
dunping is to conmence. The offset
is interpreted in octal bytes by
default. If offset begins with "O0",
it is interpreted in octal. | f
of fset begins with "x" or "Ox", it
is interpreted in hexadecinmal and
any appended "b" is considered to be
the final hexadecimal digit. If

i s appended, the offset is inter-
preted in decimal. If "b" or "B" is
appended, the offset is interpreted
in units of 512 bytes. If the file
argunent is omtted, the of f set
argunment nust be preceded by a plus
sign (+). The address is displayed
starting at the given offset. The

radi x of the address wll be the
sane as the radix of the offset, if
specified, otherwise it wll be
octal. Decinal overrides octal, and

it is an error to specify both hexa-
decimal and decinmal conversions in
t he sane offset operand.

The foll owi ng operands are supported for /usr/xpg4/bin/od

only:

file

[+] [O] offset [.]][Db|B]
+ [offset] [.]

Same as /usr/bin/od, except only one
of the first two conditions nust be
true.
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[+][Ox] [of fset]

[+] [ Ox] of fset][B]

+x [of fset]

+xof f set [ B] Description of offset_string is the
same as for /usr/bin/od.

ENVIRONMENT

See environ(5) for descriptions of the follow ng environnment
variables that affect the execution of od: LC CTYPE,
LC MESSAGES, LC NUMERI C, and NLSPATH.

EXIT STATUS
The follow ng exit values are returned:
0 Successful conpl etion.
>0 An error occurred.
ATTRIBUTES
See attributes(5) for descriptions of the followng attri-
but es:

[ usr/ bin/ od

ATTRI BUTE TYPE| ATTRI BUTE VALUE

I I
SUNW oo

| I
| enabl ed |
| |

%

I

I

| Availability
| I

I

[ usr/ xpg4/ bi n/ od

ATTRI BUTE TYPE| ATTRI BUTE VALUE]|
I I

I

I

| Availability
| I

I

| SUNWkcu4 |
Cs | enabl ed |
I I
SEE ALSO

sed(1), attributes(5), environ(5), xpg4(5)
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printf

printf - wite formatted out put

SYNOPSIS
printf format [ argunent... ]

DESCRIPTION
The printf command wites formatted operands to the standard
out put. The argunent operands are formatted under control

of the format operand.

OPERANDS
The foll owi ng operands are supported:
f or mat A string describing the format to use to
wite the remaining operands. The format

operand is wused as t he f or mat string
described on the formats(5) manual page, with
the foll ow ng exceptions:

+ A SPACE character in the format string, in
any context other than a flag of a conver-
sion specification, is treated as an ordi -
nary character that is copied to the out-
put .

+ A delta character in the format string 1is
treated as a delta character, not as a
SPACE char acter.

+ In addition to t he escape sequences
described on the formats(5) manual page
(\V\, \a, \b, \f, \n, \r, \t, \v), \ddd,
where ddd is a one-, two- or three-digit
octal nunber, is witten as a byte with the
nuneric val ue specified by the octal
nunber .

+ The program does not precede or follow out-
put from the d or u conversion specifica-
tions with blank characters not specified
by the format operand.
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+ The program does not precede output from
the o conversion specification with zeros
not specified by the format operand.

+ An additional conversion character, b, 1is
supported as follows. The argunent 1is
taken to be a string that my contain
backsl ash-escape sequences. The follow ng
backsl ash- escape sequences are supported:

- the escape sequences listed on the for-
mat s(5) manual page (\\, \a, \b, \f, \n,
\r, \t, \v), which are converted to the
characters they represent

- \0ddd, where ddd is a zero-, one-, two-
or three-digit octal nunber that is con-
verted to a byte with the nuneric value
specified by the octal nunber

- \c, which is witten and causes printf
to ignore any remaining characters in
the string operand containing it, any
remai ning string operands and any addi -
tional characters in the format operand.

The interpretation of a backslash foll owed by
any other sequence of characters is unspeci-
fied.

Bytes fromthe converted string are witten

until the end of the string or the nunber of
bytes indicated by the precision specifica-
tion is reached. |If the precisionis omt-

ted, it is taken to be infinite, so all bytes
up to the end of the converted string are
witten. For each specification that con-
sunes an argument, the next argunment operand
is evaluated and converted to the appropriate
type for the conversion as specified bel ow
The format operand is reused as often as
necessary to satisfy the argunent operands.
Any extra ¢ or s conversion specifications
are evaluated as if a null string argunent
wer e supplied; other extra conversion specif-
ications are evaluated as if a zero argunent
were supplied. |If the format operand con-
tains no conversion specifications and argu-
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ment operands are present, the results are
unspeci fi ed. | f a character sequence in the
format operand begins with a % character, but
does not forma valid conversion specifica-
tion, the behavior is unspecified.

ar gunent The strings to be witten to standard out put,
under the control of format. The argunent
operands are treated as strings if t he
correspondi ng conversion character is b, ¢ or
s; otherwise, it is evaluated as a C con-
stant, as described by the |ISO C standard,
with the foll ow ng extensions:
+ A leading plus or mnus sign is allowed.

+ |If the leading character is a single- or
doubl e-quote, the wvalue 1is the nuneric
value in the wunderlying codeset of the
character fol |l ow ng t he si ngl e- or
doubl e- quot e.

I f an argunment operand cannot be conpletely
converted into an internal value appropriate
to the corresponding conversion specifica-
tion, a diagnostic nessage is wittento
standard error and the utility does not exit
with a zero exit status, but continues pro-
cessing any renai ning operands and wites the
value accunulated at the tine the error was
detected to standard out put.

USAGE

Note that this printf utility, like the printf(3S) function
on which it is based, makes no special provision for dealing
with nmulti-byte characters when wusing the % conversion
specification or when a precision is specified in a % or %
conversion specification. Applications should be extrenely
cautious wusing either of these features when there are
mul ti-byte characters in the character set.

Field wi dths and precisions cannot be specified as *.
For conpatibility with previous versions of SunCS 5.x, the $

format specifier is supported for formats containing only %
specifiers.
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The % conversion specification is not part of the 1SO C
standard; it has been added here as a portable way to pro-
cess backsl ash escapes expanded in string operands as pro-
vided by the echo utility. See also the USAGE section of
the echo(1) manual page for ways to use printf as a repl ace-
ment for all of the traditional versions of the echo util-

ity.

If an argunent cannot be parsed correctly for t he
correspondi ng conversion specification, the printf utility
reports an error. Thus, overflow and extraneous characters
at the end of an argunent being used for a nuneric conver-
sion are to be reported as errors.

It is not considered an error if an argunent operand is not
conpletely used for a ¢ or s conversion or if a string
operand's first or second character is wused to get the
nuneric value of a character.

EXAMPLES
To alert the user and then print and read a series of
pronpts:
printf "\aPlease fill in the follow ng: \nNane:
read nane

printf "Phone nunber:
read phone

To read out a list of right and wong answers from a file,
cal cul ate the percentage correctly, and print themout. The
nunbers are right-justified and separated by a single tab
character. The percentage is witten to one deci mal place
of accuracy:

while read right wong ; do
per cent =$(echo "scal e=1; ($ri ght *100)/ ( $ri ght +$wr ong) "

printf "9%2d right\t%2d wong\t(%%9\n" \
$right $wong $percent
done < database file
The conmand:

printf "%d%ld\n" 1 21 321 4321 54321

pr oduces:
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3214321
54321 0

Note that the format operand is used three tines to print
all of the given strings and that a 0 was supplied by printf
to satisfy the | ast %ld conversion specification.

The printf utility tells the user when conversion errors are
detected whil e produci ng nuneric output; thus, the foll ow ng
results would be expected on an inplenentation wth 32-bit
twos-conpl ement integers when %l is specified as the format
oper and:

St andard

Ar gunent Qut put D agnosti c Qut put
B 5a 5 printf: 5a not conpletely
converted

9999999999 2147483647 printf: 9999999999: Results too
| ar ge

-9999999999  -2147483648 printf: -9999999999: Results too
| ar ge

ABC 0 printf: ABC expected nuneric
val ue

Not e that the value shown on standard output is what would
be expect ed as the return value from the function
strtol (3C). A simlar correspondence exists between % and
strtoul (3C), and %, % and % and strtod(3C).

In a locale using the ISOIEC 646:1991 standard as the
under | yi ng codeset, the comand:

printf "%\n" 3 +3 -3 \"3 \"+3 "'-3"

pr oduces:
3 Nunmeric val ue of constant 3
3 Numeri c val ue of constant 3

-3 Nunmeric val ue of constant -3
51 Nunmeric value of the character 3 in the [1SOIEC
646: 1991 standard codeset

43 Nunmeric value of the character ~+ in the [1SOIEC
646: 1991 standard codeset
45 Nuneric value of the character - in the SOIEC

646: 1991 standard codeset
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Note that in a locale with multi-byte characters, the value
of a character is intended to be the value of the equival ent
of the wchar _t representation of the character.

I f an argument operand cannot be conpletely converted into
an internal value appropriate to the correspondi ng conver-
sion specification, a diagnostic nmessage is witten to stan-
dard error and the wutility does exit wth a zero exit
status, but continues processing any remai ning operands and
wites the value accunulated at the tine the error was
detected to standard out put.

ENVIRONMENT

See environ(5) for descriptions of the follow ng environnment
vari ables that affect the execution of printf: LC COLLATE,
LC CTYPE, LC MESSAGES, LC TIMg, TZ, and NLSPATH.

EXIT STATUS
The follow ng exit val ues are returned:
0 Successful conpl etion.
>0 An error occurred.
ATTRIBUTES

See attributes(5) for descriptions of the followng attri-
but es:

ATTRI BUTE TYPE| ATTRI BUTE VALUE
I I
Availability | SUNWoc |
Csl | enabl ed |
| |

SEE ALSO

awk(1), bc(1l), echo(l), printf(3S), strtod(3C, strtol (30,
strtoul (3C), attributes(5), environ(5), formats(5)
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PS

ps - report process status

SYNOPSIS

ps [ -aAcdefjlLPy ] [ -g grplist ] [ -n nanelist ]
[[ -o format ] ... ] [ -p proclist ]
[ -s sidlist ] [ -t term] [ -u uidlist ]
[ -Uuidlist | [ -Ggidlist ]

DESCRIPTION

The ps command prints information about active processes.
W thout options, ps prints information about processes asso-
ciated with the controlling termnal. The output contains
only the process ID, terminal identifier, cunulative execu-
tion time, and the conmand nanme. O herw se, the information
that is displayed is controlled by the options.

Some options accept lists as argunents. Itenms in a list can
be either separated by commas or el se enclosed in quotes and
separated by commas or spaces. Values for proclist and

grplist nmust be nuneric.

OPTIONS

The follow ng options are supported:

-a List information about all processes nost
frequently requested: all those except pro-
cess group | eaders and processes not associ-
ated with a termnal

-A List information for all processes. | denti -
cal to -e, bel ow

-C Print information in a format that reflects
schedul er properties as descri bed in
priocntl (1). The -c option affects the out-
put of the -f and -I options, as described
bel ow.

-d List information about all processes except

sessi on | eaders.
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-e
-f
-g grplist
-G gidlist
-]
-
-L

-n nanel i st

-0 format

-p proclist

-P

-s sidlist

-t term

Li st information about every process now run-
ni ng.

Generate a full listing. (See below for sig-
nificance of colums in a full listing.)

Li st only process data whose group |eader's
I D nunber(s) appears in grplist. (A group
| eader is a process whose process |D nunber

is identical to its process group |ID nunber.)

List information for processes whose real

group ID nunbers are given in gidlist. The
gidlist nmust be a single argunent in the form
of a blank- or comra-separated |ist.

Print session ID and process group ID.
Generate a long listing. (See below.)

Print information about each 1ight weight
process (Iwp) in each selected process. (See
bel ow. )

Specify the nane of an alternative system
nanelist file in place of the default. This
option is accepted for conpatibility, but is
i gnor ed.

Print information according to the fornat
specification given in format. This is fully
described in DI SPLAY FORVATS. Multiple -o
options can be specified; the format specifi-
cation will be interpreted as the space-
character-separated concatenation of all the
format option-argunents.

List only process data whose process 1D
nunbers are given in proclist.

Print the nunber of the processor to which
the process or Iw is bound, if any, under an
addi ti onal colum header, PSR

List infornmation on all session | eaders whose
| Ds appear in sidlist.

List only process data associated with term
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Termnal identifiers are specified as a dev-
ice file name, and an identifier. For exam
ple, terma, or pts/O.

-u uidlist Li st only process data whose effective user
I D nunber or login nane is given in uidlist.
In the listing, the nunerical user IDwIIl be
printed unless you give the -f option, which
prints the | ogin nane.

-U uidlist List information for processes whose real
user |ID nunbers or login nanes are given in
uidlist. The uidlist nust be a single argu-
ment in the form of a blank- or comma-
separated |ist.

-y Under a long listing (-1), omt the obsolete
F and ADDR colums and include an RSS col um
to report the resident set size of the pro-
cess. Under the -y option, both RSS and SZ
(see below) will be reported in wunits of
kil obytes instead of pages.

Many of the options shown are used to select processes to
list. If any are specified, the default list will be
ignored and ps will select the processes represented by the
inclusive OR of all the selection-criteria options.

DI SPLAY FORNMATS
Under the -f option, ps tries to determ ne the command nane
and argunments given when the process was created by exam n-
ing the user bl ock. Failing this, the comand nane is
printed, as it would have appeared without the -f option, in
square brackets.

The col umm headi ngs and the neaning of the columms in a ps
listing are given below, the letters f and | indicate the
option (full or |long, respectively) that causes t he
correspondi ng heading to appear; all neans that the headi ng
al ways appears. Note: These two options determne only
what information is provided for a process; they do not
determ ne which processes will be |isted.

F () Fl ags (hexadeci nal and additive) associ -
ated with the process. These flags are
available for historical purposes; no
meani ng should be currently ascribed to
t hem
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ubD

Pl D

PPI D

CLS

PRI

N

ADDR

SZ

WCHAN

(1)

(f. 1)

(all)

(f,1)
(f,1)

(f. 1)

(1)

(1)

(1)
(1)

(1)

The state of the process:

O Process is running on a processor.

S Sl eepi ng: process is waiting for an
event to conpl ete.

R Runnabl e: process is on run queue.

Z Zonbie state: process termnated

and parent not waiting.

T Process is stopped, either by a job
control signal or because it is
bei ng traced.

The effective user ID nunber of the pro-
cess (the login nanme is printed under
the -f option).

The process ID of the process (this
datum is necessary in order to kill a
process).

The process I D of the parent process.

Processor utilization for schedul i ng
(obsol et e). Not printed when the -c
option is used.

Scheduling class. Printed only when the
-c option is used.

The priority of the process. W t hout
the -c option, higher nunbers nean | ower
priority. Wth the -c option, higher
nunbers mean hi gher priority.

Nice value, used in priority conputa-
tion. Not printed when the -c option is
used. Only processes in the certain
schedul i ng cl asses have a nice val ue.

The nmenory address of the process.
The total size of the process in virtual
menory, including all mapped files and

devices, in pages. See pagesize(1l).

The address of an event for which the
process is sleeping (if blank, the pro-

- 274 -



cess i s running).

STI VE () The starting tine of the process, given
in hours, mnutes, and seconds. (A pro-
cess begun nore than twenty-four hours
before the ps inquiry is executed is
given in nonths and days.)

TTY (all) The controlling term nal for the process
(the message, ?, is printed when there
is no controlling termnal).

TI MVE (all) The cunul ative execution tine for the
process.
C\VD (all) The command nanme (the full command nane

and its argunents, up toalimt of 80
characters, are printed under the -f
option).

The following two additional colums are printed when the -j
option is specified:

PA D The process |ID of the process group
| eader .
SID The process ID of the session | eader.

The followi ng two additional colums are printed when the -L
option is specified:

LWP The Iwp ID of the |wp being reported.

NLWP The nunber of Iwps in the process (if -f
is also specified).

Under the -L option, one line is printed for each Iwp in the
process and the time-reporting fields STIME and TI ME show
the values for the lwp, not the process. A traditional
si ngl e-threaded process contains only one | wp.

A process that has exited and has a parent, but has not yet
been waited for by the parent, is marked <defunct>.

f or mat

The -0 option allows the output fornmat to be specified under
user control
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The format specification nust be a list of nanmes presented
as a single argunent, blank- or conma-separated. Each vari -
able has a default header. The default header can be over-
ridden by appending an equals sign and the new text of the
header. The rest of the characters in the argunent will be
used as the header text. The fields specified will be wit-
ten in the order specified on the command line, and should
be arranged in colums in the output. The field widths wll
be selected by the systemto be at least as wde as the

header text (default or overridden value). |If the header
text is null, such as -0 user=, the field width will be at
least as wde as the default header text. |If all header
text fields are null, no header line will be witten.

The foll owm ng names are recogni zed in the POSI X | ocal e:

user The effective user ID of the process. This wll
be the textual wuser ID if it can be obtained
and the field width permts, or a decinal
representati on ot herw se.

ruser The real user ID of the process. This wll be
the textual wuser ID, if it can be obtained and
the field width permits, or a decinal represen-
tation ot herw se.

gr oup The effective group ID of the process. Thi s
will be the textual group ID, if it can be
obtained and the field width permts, or a
deci mal representati on otherw se.

rgroup The real group ID of the process. This wll be
the textual group ID, if it can be obtained and
the field width permits, or a decinmal represen-
tation otherw se.

pid The deci mal value of the process |ID.

ppi d The deci mal val ue of the parent process |ID.

pgid The deci nmal val ue of the process group ID.

pcpu The ratio of CPU tine used recently to CPU tine
available in the sanme period, expressed as a
percentage. The nmeaning of "~ “recently'' in this

context is unspecified. The CPU tine avail able
is determned in an unspecified manner.
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VSZ

ni ce

etine

tty

comm

args

The total size of the process in virtual nenory,
i n kil obytes.

The decimal value of +the system scheduling
priority of the process. See nice(1l).

In the POSI X | ocale, the el apsed tine since the
process was started, in the form
[[dd-] hh:] mm ss

wher e

dd will represent the nunmber of days,
hh t he nunmber of hours,

mm the nunber of mnutes, and

SS t he nunmber of seconds.

The dd field will be a decinmal integer. The hh,
mm and ss fields wll be two-digit decinal
i ntegers padded on the left wth zeros.

In the POSI X | ocale, the cunulative CPU tinme of
the process in the form
[ dd-] hh: mm ss

The dd, hh, mm and ss fields wll be as
described in the etime specifier.

The nane of the controlling termnal of the pro-
cess (if any) in the sanme format used by the
who(1) conmand.

The nane of the command bei ng executed (argv|[O0]
val ue) as a string.

The command with all its argunents as a string.
The inplenentation mnmay truncate this value to
the field wwdth; it is inplenentation-dependent
whet her any further truncation occurs. It is
unspeci fied whether the string represented is a
version of the argunent list as it was passed to
the conmand when it started, or is a version of
the argunents as they nmay have been nodified by
the application. Applications cannot depend on
being able to nodify their argunent list and
having that nodification be reflected in the
output of ps. The Solaris inplenentation limts
the string to 80 bytes; the string is the ver-
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sion of the argunent list as it was passed to
the command when it started.

The foll ow ng nanmes are recognized in the Solaris inplenen-

tation:

f

ui d

ruid

gid

rgid

sid
cl ass

pri

opri

nl wp

psr

addr

0sz

Fl ags (hexadeci nal and additive) associated with
t he process.

The state of the process.
Processor utilization for scheduling (obsolete).

The effective user ID nunber of the process as a
deci mal integer.

The real user ID nunber of the process as a
deci mal integer.

The effective group I D nunber of the process as
a deci mal integer.

The real group ID nunber of the process as a
deci mal integer.

The process ID of the session | eader.
The scheduling class of the process.

The priority of +the process. Hi gher nunbers
mean hi gher priority.

The obsolete priority of the process. Lower
nunbers mean hi gher priority.

The decinmal value of the Iw ID. Requesti ng
this formatting option causes one line to be
printed for each Iwp in the process.

The nunber of Iwps in the process.

The nunber of the processor to which the process
or lwp is bound.

The nenory address of the process.

The total size of the process in virtual nenory,
i n pages.
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wchan

stine

rss

pmem

f nanme

The address of an event for which the process is
sleeping (if -, the process is running).

The starting tine or date of the process,
printed with no bl anks.

The resident set size of the process, in Kkilo-
byt es.

The ratio of the process's resident set size to
t he physical nenory on the machi ne, expressed as
a percent age.

The first 8 bytes of the base nane of the
process's executable file.

Only conm and args are allowed to contain blank characters;

al |

are not.

including the Solaris inplenentation vari abl es,

The follow ng table specifies the default header to be used
in the POSI X | ocal e corresponding to each format specifier.

| Format Specifier Def ault Header| Format Specifier Def aul t

Header |

| |

| args COMVAND | ppid PPI D
|| comm COMVAND | rgroup RGROUP
I| etine ELAPSED | ruser RUSER
I| group GROUP | time TI VE
|| ni ce NI | tty TT
I| pcpu %CPU | user USER
I| pgi d PG D | vsz VSZ

-279 -



PID |

The followng table lists the Solaris inplenentation format
specifiers and the default header used with each.

| Format Specifier
Header |

Def ault Header| Format Specifier Def aul t

| addr ADDR | pri PRI
| | ¢ C |  psr PSR
| | class CLS | rgid RA D
| | f F | rss RSS
| | fnane COMVAND | ruid RUI D
| | gid GD | s S
| | 1wp LWP | sid SID
| | nlwp NLWP | stinme STI ME
| | opri PRI | uid u D
| | osz SZ | wchan WCHAN
| | prmem %VEM |
|
| I |
EXAMPLES

The command:
exanpl e% ps

-0 user, pid, ppi d=MOM -0 args
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wites the followng in the POSI X | ocal e:

USER PID MOM COWVVAND
hel ene 34 12 ps -0 uid, pid, ppi d=MOM -0 args

The contents of the COMVAND field need not be the sane due
to possible truncation.

ENVIRONMENT
See environ(5) for descriptions of the follow ng environnent

variables that affect the execution of ps: LC _CTYPE,
LC_MESSAGES, LC TI Mg, and NLSPATH.

COLUWNS Override the systemsel ected horizontal
screen size, wused to determne the
nunber of text colums to display.

EXIT STATUS
The follow ng exit values are returned:
0 Successful conpl etion.
>0 An error occurred.
FI LES
[ dev/ pts/*
/dev/tern * terminal (" "tty'') nanes searcher files
/ et c/ passwd U D information supplier
[ procl* process control files
[tnp/ ps_data internal data structure
ATTRIBUTES
See attributes(5) for descriptions of the following attri-
but es:
| ATTRI BUTE TYPE| ATTRI BUTE VALUE |
| | |
| Availability | SUNWsu |
| CSI | Enabl ed (see NOTES)
| | |
SEE ALSO
kill (1), nice(l), pagesi ze(1), priocntl (1), who(1),

getty(1M, proc(4), ttysrch(4), attributes(5), environ(5)
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NOTES

Thi ngs can change while ps is running; the snap-shot it
gives is true only for a split-second, and it may not be
accurate by the tinme you see it. Some data printed for
defunct processes is irrelevant.

If no options to select processes are specified, ps wll
report all processes associated with the controlling term -
nal. If there is no controlling termnal, there will be no
report other than the header.

ps -ef or ps -o stine may not report the actual start of a
tty login session, but rather an earlier tinme, when a getty
was | ast respawned on the tty |ine.

ps is CSl-enabl ed except for |ogin names (usernanes).
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regexp
regexp, conpile, step, advance - sinple regular expression
conpil e and match routines

SYNOPSIS

#define INIT decl arations
#define GETC(voi d) getc code
#def i ne PEEKC(voi d) peekc code
#defi ne UNGETC(voi d) ungetc code
#define RETURN(ptr) return code
#define ERROR(val) error code

#i ncl ude <regexp. h>

char *conpile(char *instring, char *expbuf,
const char *endbuf, int eof);

int step(const char *string, const char *expbuf);
i nt advance(const char *string, const char *expbuf);

extern char *locl, *loc2, *l|ocs;

DESCRIPTION

Regul ar Expressions (REs) provide a nechanism to select
specific strings froma set of character strings. The Sim
pl e Regul ar Expressions described below differ from the
I nternationalized Regul ar Expressions described on the
regex(5) manual page in the foll ow ng ways:

+ only Basic Regul ar Expressions are supported

+ the Internationalization features-character class,
equi val ence class, and nulti-character collation-are
not support ed.

The functions step(), advance(), and conpile() are general
purpose regular expression matching routines to be used in
prograns that performregular expression matching. These
functions are defined by the <regexp. h> header.

The functions step() and advance() do pattern matchi ng given
a character string and a conpiled regular expression as
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i nput .

The function conpile() takes as input a regular expression
as defined bel ow and produces a conpil ed expression that can
be used with step() or advance().

Basi ¢ Regul ar Expressi ons
A regul ar expression specifies a set of character strings.
A menber of this set of strings is said to be matched by the
regul ar expression. Sone characters have special neaning
when wused in a regular expression; other characters stand
for thensel ves.

The foll owi ng one-character REs match a single character:

1.1 An ordinary character (not one of those discussed in
1.2 below) is a one-character RE that matches itself.

1.2 A backslash (\) followed by any special character is a
one-character RE that matches the special character
itself. The special characters are:

a. ., * [, and \ (period, asterisk, Ileft square
bracket, and backslash, respectively), which are
al ways special, except when they appear wthin
square brackets ([]; see 1.4 below.

b. N (caret or circunflex), which is special at the
begi nning of an entire RE (see 4.1 and 4.3 bel ow),
or when it inmmediately follows the left of a pair
of square brackets ([]) (see 1.4 bel ow).

C. $ (dollar sign), which is special at the end of an
entire RE (see 4.2 bel ow).

d. The character used to bound (that is, delimt) an
entire RE, which is special for that RE (for exam
pl e, see how slash (/) is used in the g command,
bel ow. )

1.3 A period (.) is a one-character RE that matches any
character except new-line.

1.4 A non-enpty string of characters enclosed in square
brackets ([]) 1is a one-character RE that matches any
one character in that string. |If, however, the first
character of the string is a circunflex (”), the one-
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character RE matches any character except newline and
the remai ning characters in the string. The ™ has this
special neaning only if it occurs first in the string.
The mnus (-) may be used to indicate a range of con-
secutive characters; for exanple, [0-9] 1is equivalent
to [0123456789]. The - loses this special nmeaning if
it occurs first (after an initial ~, if any) or last in
the string. The right square bracket (]) does not ter-
m nate such a string when it is the first character
wthin it (after an initial ~, if any); for exanple,
[Ja-f] matches either a right square bracket (]) or one
of the ASCII letters a through f inclusive. The four
characters listed in 1.2.a above stand for thenselves
wi thin such a string of characters.

The follow ng rules may be used to construct RES from one-
character REs:

2.

1

A one-character REis a RE that nmatches whatever the
one-character RE nuat ches.

A one-character RE followed by an asterisk (*) is a RE
that matches 0 or nore occurrences of the one-character
RE. If there is any choice, the |ongest |eftnost
string that permts a match i s chosen

A one-character RE followed by \{m}, \{m\}, or
\{mn\} is a RE that matches a range of occurrences of
the one-character RE. The values of mand n nust be
non-negative integers less than 256; \{m} matches
exactly m occurrences; \{m\} nmatches at Ileast m
occurrences; \{mn\} nmatches any nunber of occurrences
between mand n inclusive. Wenever a choice exists,
the RE matches as many occurrences as possi bl e.

The concatenation of REs is a RE that matches the con-
catenation of the strings natched by each conponent of
t he RE.

A RE encl osed between the character sequences \( and \)
is a RE that matches what ever the unadorned RE mat ches.

The expression \n matches the sane string of characters
as was matched by an expression encl osed between \( and
\) earlier in the sane REE Here n is a digit; the
sub-expression specified is that beginning with the n-
th occurrence of \( counting fromthe left. For exam
ple, the expression "\ (.*\)\1$ matches a |ine consi st-
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ing of two repeated appearances of the sanme string.
A RE may be constrained to match words.

3.1 \< constrains a RE to match the beginning of a string
or to follow a character that is not a digit, under-
score, or letter. The first character matching the RE
must be a digit, underscore, or letter.

3.2 \> constrains a REto match the end of a string or to
precede a character that is not a digit, underscore, or
letter.

An entire RE may be constrained to match only an initial
segnent or final segment of a line (or both).

4.1 Acircunflex () at the beginning of an entire RE con-
strains that RE to match an initial segnment of a |ine.

4.2 A dollar sign ($) at the end of an entire RE constrains
that RE to match a final segnent of a |ine.

4.3 The construction “entire RE$ constrains the entire RE
to match the entire |ine.

The null RE (for exanple, //) is equivalent to the last RE
encount er ed.

Addressing with REs
Addresses are constructed as foll ows:

1. The character "." addresses the current |ine.

2. The character "$" addresses the last line of the
buf f er.

3. A decimal nunber n addresses the n-th line of the
buf f er.

4. 'X addresses the line marked with the mark nane char ac-
ter x, which nmust be an ASCI| |ower-case letter (a-z).

Li nes are narked with the k command descri bed bel ow.

5. A RE enclosed by slashes (/) addresses the first [|ine
found by searching forward fromthe line follow ng the
current line toward the end of the buffer and stopping
at the first line containing a string matchi ng the RE.
| f necessary, the search waps around to the beginning
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of the buffer and continues up to and including the
current line, so that the entire buffer is searched.

6. A RE enclosed in question marks (?) addresses the first
line found by searching backward fromthe |ine preced-
ing the current line toward the beginning of the buffer
and stopping at the first |I|ine containing a string
matching the RE. [|f necessary, the search waps around
to the end of the buffer and continues up to and
including the current I|ine.

7. An address followed by a plus sign (+) or a mnus sign
(-) followed by a decimal nunber specifies that address
plus (respectively mnus) the indicated nunber of
lines. A shorthand for .+5 is .5.

8. If an address begins with + or -, the addition or sub-
traction is taken with respect to the current line; for
exanple, -5 is understood to nmean .-5.

9. If an address ends with + or -, then 1 is added to or
subtracted fromthe address, respectively. As a conse-
guence of this rule and of Rule 8, immedi ately above,

the address - refers to the line preceding the current
line. (To maintain conpatibility with earlier versions
of the editor, the character ” in addresses is entirely
equivalent to -.) Mreover, trailing + and - charac-
ters have a cunulative effect, so -- refers to the
current line |less 2.

10. For convenience, a comma (,) stands for the address
pair 1,%, while a semcolon (;) stands for the pair
5.

Characters Wth Special Meaning
Characters that have speci al neani ng except when they appear
within square brackets ([]) or are preceded by \ are: ., *,
[, \. Oher special characters, such as $ have special
meaning in nore restricted contexts.

The character ™ at the beginning of an expression permts a
successful match only inmediately after a newine, and the
character $ at the end of an expression requires a trailing
new i ne.

Two characters have special neaning only when wused wthin
square brackets. The character - denotes a range, [c-c],
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unless it is just after the open bracket or before the clos-
ing bracket, [-c] or [c-] in which case it has no speci al
meani ng. Wen used within brackets, the character ™ has the
meaning conplement of if it inmediately follows the open
bracket (exanple: [~c]); elsewhere between brackets (exam
ple: [c”]) it stands for the ordinary character .

The special neaning of the \ operator can be escaped only by
preceding it with another \, for exanple \\.

Macr os
Prograns nust have the following five macros decl ared before
t he #i ncl ude <regexp.h> statenment. These nmacros are used by
the conpile() routine. The macros GETC, PEEKC, and UNGETC
operate on the regular expression given as input to com

pile().

GETC This macro returns the value of the next
character (byte) in the regular expression
pattern. Successive calls to GETC should
return successive characters of the regul ar
expressi on.

PEEKC This macro returns the next character (byte)
in the regular expression. |Imediately suc-
cessive calls to PEEKC should return the sane
character, which should also be the next
character returned by CGETC

UNGETC This macro causes the argunment ¢ to be
returned by the next call to GETC and PEEKC.
No nore than one character of pushback is
ever needed and this character is guaranteed
to be the |ast character read by GETC The
return value of the macro UNGETC(c) is al ways

i gnor ed.
RETURN( ptr) This macro is used on normal exit of the com
pile() routine. The val ue of the argunent

ptr is a pointer to the character after the
| ast character of the conpiled regular
expression. This is useful to prograns which
have nmenory all ocation to manage.

ERROR( val ) This macro is the abnormal return from the
conpile() routine. The argunent val is an
error nunber (see ERRORS bel ow for neanings).
This call should never return.
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conpi | e()
The syntax of the conpile() routine is as follows:

conpil e(instring, expbuf, endbuf, eof)

The first parameter, instring, is never used explicitly by
the conpile() routine but is useful for prograns that pass
down different pointers to input characters. It is sone-
tinmes wused in the INIT declaration (see below). Prograns
which call functions to input characters or have characters
in an external array can pass down a value of (char *)0 for
this paraneter.

The next paraneter, expbuf, is a character pointer. It
points to the place where the conpiled regul ar expression
wi |l be placed.

The paraneter endbuf is one nore than the highest address
where the conpil ed regul ar expression may be placed. |If the
conpi l ed expression cannot fit in (endbuf-expbuf) bytes, a
call to ERROR(50) is made.

The paraneter eof is the character which marks the end of
the regul ar expression. This character is usually a /.

Each programthat includes the <regexp.h> header file nust
have a #define statenent for INIT. It is used for dependent
declarations and initializations. Most often it is used to
set a register variable to point to the beginning of the
regul ar expression so that this register variable can be
used in the declarations for GETC, PEEKC, and UNGETC. O h-
erwise it can be used to declare external variables that
m ght be used by GETC, PEEKC and UNGETC. (See exanples
bel ow. )

step(), advance()
The first parameter to the step() and advance() functions is
a pointer to a string of characters to be checked for a
match. This string should be null term nated.

The second paraneter, expbuf, 1is the conpiled regular
expressi on which was obtained by a call to the function com

pile().

The function step() returns non-zero if sone substring of
string matches the regular expression in expbuf and O if
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there is no match. |If there is a match, two external char-
acter pointers are set as a side effect to the call to
step(). The variable locl points to the first character
that matched the regular expression; the variable |oc2
points to the character after the last character that
mat ches the regul ar expression. Thus if the regul ar expres-
sion matches the entire input string, locl will point to the
first character of string and loc2 will point to the null at
the end of string.

The function advance() returns non-zero if the initial sub-
string of string matches the regul ar expression in expbuf.
If there is a match, an external character pointer, loc2, is
set as a side effect. The variable loc2 points to the next
character in string after the |last character that nmatched.

When advance() encounters a * or \{ \} sequence in the regu-
| ar expression, it will advance its pointer to the string to
be matched as far as possible and wll recursively cal

itself trying to match the rest of the string to the rest of
the regul ar expression. As long as there is no match,

advance() wll back wup along the string until it finds a
match or reaches the point in the string that initially
matched the * or \{ \}. It is sonetines desirable to stop
this backing up before the initial point in the string is
reached. |If the external character pointer locs is equal to
the point in the string at sonmetinme during the backing up
process, advance() will break out of the | oop that backs up
and will return zero.

The external variables circf, sed, and nbra are reserved.

EXAMPLES

The following is an exanple of how the regular expression
macros and calls m ght be defined by an application program

#define INIT regi ster char *sp = instring;
#define GETC (*spt+)

#defi ne PEEKC (*sp)

#defi ne UNGETC(c) (--sp)

#defi ne RETURN(*c) return

#defi ne ERROR(cC) regerr

#i ncl ude <regexp. h>

.(void) conpi |l e(*argv, expbuf, &expbuf[ESIZE],"'\0");
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if (step(linebuf, expbuf))
succeed,;

DI AGNCSTI CS
The function conpile() uses the nmacro RETURN on success and
the macro ERROR on failure (see above). The functions
step() and advance() return non-zero on a successful match
and zero if there is no match. Errors are:
11 range endpoint too |arge.
16  bad nunber.
25 \ digit out of range.
36 illegal or mssing delimter.
41 no remnenbered search string.
42 \'( \) inbal ance.
43 too many \ (.
44 nore than 2 nunbers given in \{ \}.
45 } expected after \.
46 first nunber exceeds second in \{ \}.
49 [ ] inbal ance.
50 regul ar expression overfl ow.

SEE ALSO
regex(5)
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rm

rm rndir - renove directory entries

SYNOPSIS

fusr/binfrm[-f] [-i] file...
fusr/binfrm-rR[-f] [-i] dirnane...[file...]

[usr/xpgd/bin/frm[ -fiRr ] file...

fusr/bin/rmdir [-ps] dirnane..

DESCRIPTION

[fusr/bin/rm/usr/xpg4/ bin/rm

The rmutility renoves the directory entry specified by each
file argunent. If afile has no wite perm ssion and the
standard input is a termnal, the full set of permssions
(in octal) for the file are printed followed by a question
mark. This is a pronpt for confirmation. If the answer
begins withy (for yes), the file is deleted, otherw se the
file remains.

If file is a synbolic link, the link will be renoved, but
the file or directory to which it refers wll not be
del eted. Users do not need wite permssion to renove a
synbolic link, provided they have wite perm ssions in the
directory.

If multiple files are specified and renoval of a file fails
for any reason, rmwll wite a diagnostic nessage to stan-
dard error, do nothing nore to the current file, and go on
to any remaining files.

If the standard input is not a termnal, the wutility wll
operate as if the -f option is in effect.

fusr/bin/rmdir
The rndir utility will renove the directory entry specified
by each dirname operand, which nust refer to an enpty direc-
tory.

Directories will be processed in the order specified. If a

directory and a subdirectory of that directory are specified
in a single invocation of rndir, the subdirectory nust be
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specified before the parent directory so that the parent
directory will be enpty when rndir tries to renove it.

OPTIONS

The follow ng options are supported for /usr/bin/rm and
[usr/ xpg4/ bin/rm

-r

-R

Recursively renove directories and subdirectories in
the argunent [list. The directory will be enptied of
files and renoved. The user is normally pronpted for
removal of any wite-protected files which the direc-
tory contains. The wite-protected files are renoved
w thout pronpting, however, if the -f option is used,
or if the standard input is not a termnal and the -i
option is not used.

Synmbolic Iinks that are encountered wth this option
wi |l not be traversed.

If the renmoval of a non-enpty, wite-protected direc-
tory is attenpted, the utility will always fail (even
if the -f option is used), resulting in an error nes-
sage.

Same as -r option.

[usr/bin/rm
The follow ng options are supported for /usr/bin/rmonly:

-f

Renove all files (whether wite-protected or not) in a
directory wthout pronpting the user. In a wite-
protected directory, however, files are never renoved
(whatever their permssions are), but no nessages are
di splayed. If the renoval of a wite-protected direc-
tory is attenpted, this option will not suppress an
error nessage.

Interactive. Wth this option, rmpronpts for confir-
mation before renoving any files. It overrides the -f
option and remains in effect even if the standard i nput
is not a term nal

[ usr/ xpg4/ bin/rm
The followi ng options are supported for /usr/xpg4/bin/rm

only:
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-f Do not pronpt for confirmation. Do not wite diagnostic
nmessages or nodify the exit status in the case of non-
exi stent operands. Any previous occurences of the -i
option will be ignored.

- Pronpt for confirmation. Any occurences of the -f
option will be ignored.

[usr/bin/rmdir
The followi ng options are supported for /usr/bin/rndir only:

-p Allowusers to renove the directory dirnanme and its
parent directories which becone enpty. A nessage is
printed on the standard error about whether the whole
path is renoved or part of the path remains for sone
reason.

-S Suppress the nessage printed on the standard error when
-pis in effect.

OPERANDS
The foll owi ng operands are supported:

file A path nanme of a directory entry to be renoved.

di rnane A path nane of an enpty directory to be renoved.

USAGE

See largefile(5) for the description of the behavior of rm
and rndir when encountering files greater than or equal to 2
Goyte (2**31 bytes).

EXAMPLES
[usr/bin/rm/usr/xpg4/ bin/rm

The foll ow ng command:
exanpl e% rm a. out core
renoves the directory entries: a.out and core.
The foll ow ng command:
exanple%rm-rf junk
renoves the directory junk and all its contents, wthout

pronpting.
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fusr/bin/rmdir
If a directory a in the current directory is enpty except it
contains a directory b and a/b is enpty except it contains a
directory c,

exanple% rndir -p a/b/c

will renove all three directories.

ENVIRONMENT
See environ(5) for descriptions of the follow ng environnment

variables that affect the execution of rm and rndir:
LC COLLATE, LC CTYPE, LC MESSAGES, and NLSPATH.

EXIT STATUS
The follow ng exit val ues are returned:

0 If the -f option was not specified, all the naned
directory entries were renoved; otherwi se, all the
exi sting nanmed directory entries were renoved.

>0 An error occurred.

ATTRIBUTES
See attributes(5) for descriptions of the followng attri-
but es:

fusr/bin/rm/usr/bin/rndir

ATTRI BUTE TYPE| ATTRI BUTE VALUE

I I
SUNW su

| |
| enabl ed |
| |

%

I

I

| Availability
| csl

I

[ usr/ xpg4/ bin/rm

ATTRI BUTE TYPE| ATTRI BUTE VALUE
I I

I

I

| Availability
| csl

I

|  SUNWkcu4 |
CS | enabl ed |
| |
SEE ALSO
rodir(2), unlink(2), attributes(5), envi ron(5), | ar ge-
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file(5), xpg4(5)

DI AGNCSTI CS
All nmessages are generally self-explanatory.

It is forbidden to renove the files "." and ".." in order

to avoid the consequences of inadvertently doing sonething
| i ke the follow ng:

rm-r .*
NOTES
A -- permits the user to mark explicitly the end of any com
mand |ine options, allowing rmto recognize file argunents
that begin with a -. As an aid to BSD mgration, rm wll
accept - as a synonymfor --. This mgration aid may di sap-
pear in a future release. If a -- and a - both appear on
the same command |ine, the second will be interpreted as a
file.
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script

script - nmake record of a term nal session

SYNOPSIS
script [ -a] [ filenanme ]

DESCRIPTION
script makes a record of everything printed on your screen.
The record is witten to filenane. If no file nane is

given, the record is saved in the file typescript.

The script command forks and creates a sub-shell, according
to the value of $SHELL, and records the text fromthis ses-
sion. The script ends when the forked shell exits or when
CTRL-D i s typed.

OPTIONS

-a Append the session record to filenanme, rather than
overwite it.

NOTES

script places everything that appears on the screen in
filename, including pronpts.

ATTRIBUTES

See attributes(5) for descriptions of the followng attri-
but es:

ATTRI BUTE TYPE| ATTRI BUTE VALUE]|
I I

I

I

| Availability
| Csl

I

|  SUNWsu |
(O | enabl ed |
I I
SEE ALSO

attri but es(5)
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sed

sed - stream editor

SYNOPSIS
fusr/bin/sed [ -n] script [ file ... ]
fusr/bin/fsed [ -n] [ -e script ] ...

[ -f script_file] ... [ file ... ]
[usr/xpg4/bin/sed [ -n ] script [ file ... ]
[usr/xpg4/bin/fsed [ -n] [ -e script ] .

[ -f script_file] ... [ file ... ]

DESCRIPTION

The sed utility is a streameditor that reads one or nore
text files, nakes editing changes according to a script of
editing commands, and wites the results to standard out put.
The script is obtained from either the script operand
string, or a conbination of the option-argunents fromthe -
e script and -f script _file options.

The sed utility is a text editor. It cannot edit Dbinary
files or files containing ASCI1 NUL (\0) characters or very
| ong | i nes.

OPTIONS

The foll ow ng options are support ed;

-e script script is an edit command for sed. See usage
below for nore information on the format of
script. |If there is just one -e option and

no -f options, the flag -e may be omtted.

-f script_file Take t he script from script_file.
script_file consists of editing conmands, one
per line.

-n Suppress the default output.

Multiple -e and -f options may be specifi ed. Al'l  commands

are added to the script in the order specified, regardl ess
of their origin.
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OPERANDS
The foll owi ng operands are supported:

file A path nane of a file whose contents will be
read and edited. |If nmultiple file operands
are specified, the naned files will be read
in the order specified and the concatenation
will be edited. If no file operands are
specified, the standard input will be used.

script A string to be used as the script of editing
commands. The application nust not present a
script that violates the restrictions of a
text file except that the final character
need not be a NEW.I NE character.

USAGE

A script consists of editing commands, one per line, of the
followng form

[ address [ , address ] ] command [ argunents ]

Zero or nore blank characters are accepted before the first
address and before comand. Any nunber of sem colons are
accepted before the first address.

In normal operation, sed cyclically copies a line of input
(less its termnating NEW.INE character) into a pattern
space (unless there is sonething left after a D comand),
applies in sequence all commands whose addresses sel ect that
pattern space, and copies the resulting pattern space to the
standard output (except wunder -n) and del etes the pattern
space. \Wenever the pattern space is witten to standard
output or a naned file, sed will imediately followit wth
a NEWLI NE character.

Some of the commands use a hold space to save all or part of
the pattern space for subsequent retrieval. The pattern and
hol d spaces wll each be able to hold at | east 8192 bytes.

sed Addresses
An address is either enpty, a decimal nunber that counts
input lines cunulatively across files, a $ that addresses
the last line of input, or a context address, which consists
of a /regular expression/ as described on the regexp(5)
manual page.
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A command line with no addresses selects every pattern
space.

A command line with one address selects each pattern space
t hat nat ches the address.

A command line with tw addresses selects the inclusive
range from the first pattern space that matches the first
address through the next pattern space that matches the
second address. Thereafter the process is repeated, |ooking
again for the first address. (If the second address is a
nunber | ess than or equal to the |ine nunber selected by the
first address, only the Iline corresponding to the first
address is selected.)

Typical ly, address are separated fromeach other by a comm
(,). They may al so be separated by a semicolon (;).

sed Regul ar Expressions
sed supports the basic regul ar expressions described on the
regexp(5) manual page, with the follow ng additions:

\ cREc In a context address, the construction \cREc,
wher e c iIs any character other than a
backsl ash or NEWLI NE character, is identical
to /RE. If the character designated by c
appears following a backslash, then it is
considered to be that |literal character
whi ch does not term nate the RE For exam
ple, in the context address \xabc\xdefx, the
second x stands for itself, so that the regu-
| ar expression is abcxdef.

\n The escape sequence \n matches a NEWINE
character enbedded in the pattern space. A
literal NEW.I NE character nust not be used in
the regular expression of a context address
or in the substitute conmand.

Editi ng commands can be applied only to non-sel ected pattern
spaces by use of the negation conmmand ! (described bel ow).

sed Editing Conmands
In the followng list of functions the maxi mum nunber of
perm ssi bl e addresses for each function is indicated.

The r and w commands take an optional rfile (or wile)
paraneter, separated fromthe command |letter by one or nore
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bl ank char act ers.

Mul ti pl e conmands can be specified by separating themw th a
sem colon (;) on the sane command | i ne.

The text argunent consists of one or nore lines, all but the
| ast of which end wwth \ to hide the NEW.INE. Each enbedded
NEWLI NE character in the text nust be preceded by a
backsl ash. O her backslashes in text are renoved and the
follow ng character is treated literally. Backsl ashes in
text are treated |like backslashes in the replacenent string
of an s command, and may be used to protect initial blanks
and tabs against the stripping that is done on every script
line. The rfile or wiile argunment nust termnate the com

mand |ine and nust be preceded by exactly one blank. The
use of the wfile paraneter causes that file to be initially
created, if it does not exist, or will replace the contents
of an existing file. There can be at nost 10 distinct Wile
argunents.

Regul ar expressions match entire strings, not just indivi-
dual lines, but a NEW.INE character is matched by \n in a

sed RE; a NEWLINE character is not allowed in an RE. Al so
note that \n cannot be used to match a NEW.I NE character at
the end of an input line; NEW.I NE characters appear in the
pattern space as a result of the N editing command.

Two of the commands take a command-list, which is a list of
sed commands separated by NEW.I NE characters, as foll ows:

{ comand

comand

}
The { can be preceded with bl ank characters and can be fol-
lowed with white space. The commands can be preceded by

white space. The termnating } nust be preceded by a NEW
LINE character and can be preceded or followed by <bl ank>s.
The braces nay be preceded or followed by <blank>s. The
command nmay be preceeded by <bl ank>s, but may not be fol -
| oned by <bl ank>s.

The following table lists the functions.
Maxi mum Command Descri ption
Nunber of

Addr esses
2 {command- | i st
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pattern
1

begi nni ng

| abel .

cycl e.

bel ow. )

form

a\
t ext

b | abel

c\
t ext

i\
t ext

Execute command-1list only when the
space i s sel ected.
Append by executing N comrand or

a new cycle. Place text on the out put
bef ore readi ng the next input line.

Branch to the : conmand bearing the

If label is enpty, branch to the end of
the script. Labels are recognized uni que
up to eight characters.

Change. Delete the pattern space. Place
text on the output. Start the next

Del ete the pattern space. Start the next
cycl e.

Delete the initial segnent of the pattern
space through the first newline. Start
the next cycle. (See the N conmand

Repl ace the contents of the pattern space
by the contents of the hold space.

Append the contents of the hold space to
the pattern space.

Repl ace the contents of the hold space by
the contents of the pattern space.

Append the contents of the pattern space
to the hold space.
Insert. Place text on the standard

out put .

usr/bin/sed: List the pattern space on
the standard output in an unanbi guous

Non- printabl e characters are displayed in
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on

form

characters

pr ecedi ng

char act er ;

script

octal notation and long lines are fol ded.
usr// xpg4/ bin/sed: List the pattern space
t he standard output in an unanbi guous

Non- printabl e characters are displayed in
octal notation and long lines are fol ded.
The characters (\\, \a, \b, \f, \r, \t,
and \v) are witten as the correspondi ng
escape sequences. Non-printable

not in that table will be witten as one
three-digit octal nunber (with a

backsl ash character) for each byte in the
character (nost significant byte first).
If the size of a byte on the systemis
greater than nine bits, the format used
for non-printable characters is

i npl enent ati on- dependent .

Long lines wll be folded, with the point
of folding indicated by witing a
backsl ash foll owed by a new i ne

the length at which folding occurs is
unspeci fied, but should be appropriate
for the output device. The end of each
line will be marked with a $.

Copy the pattern space to the standard
output if default is not suppressed.
Repl ace the pattern space with the
next |ine of input.

Append the next line of input to the
pattern space with an enbedded newli ne.
(The current line nunber changes.) If the
end of input is reached, the N command
verb shall branch to the end of the

and quit without starting a new cycle.

Print. Copy the pattern space to the
standard out put.
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2 r rfile

Maxi mum Command
Nunmber of
Addr esses

2 t | abel
beari ng

readi ng

2 wwiile

2 I conmmand

0 . | abel

2 {
t hr ough

Copy the initial segnent of the pattern
space through the first newline to the
standard out put.

Quit. Branch to the end of the script.
Do not start a new cycle.

Read the contents of rfile. Place them
on the output before reading the next
i nput 1ine.

Description

Test. Branch to the : command

the |l abel if any substitutions have
been nade since the nbst recent

of an input line or execution of a t.
If label is enpty, branch to the end
of the script.

Wite. Append the pattern space to
wiile. The first occurrence of w
will cause wiile to be cleared.
Subsequent invocations of w wl|
append. Each tine the sed command is
used, wWfile is overwitten.

Exchange the contents of the pattern
and hol d spaces.

Don't. Apply the command (or group,
if conmand is {) only to |lines

not sel ected by the address(es).
This command does nothing; it bears
a label for b and t commands

to branch to.

Pl ace the current |ine nunber on the
standard output as a line.

Execute the foll ow ng conmands
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Maxi mum
Nunmber of
Addr esses

2

repl acenent,

a matching } only when the pattern
space i s sel ected.
An enpty command is ignored.

# If a # appears as the first character
on a line of a script file, then that
entire line is treated as a comment,
wi th one exception: if a # appears
on the first line and the character
after the # is an n, then the
default output will be suppressed.
The rest of the line after #n is
al so ignored. A script file nust
contain at |east one non-conment
l'i ne.

Command (Using strings) and Description

s/regul ar expression/replacenent/fl ags

Substitute the replacenment string for instances
of the regular expression in the pattern space.
Any character other than backslash or new i ne can
be used instead of a slash to delimt the RE and
the replacenent. Wthin the RE and the

the RE delimter itself can be used as a literal
character if it is preceded by a backsl ash.

An anpersand (&) appearing in the repl acenent
will be replaced by the string matching the RE.
The special nmeaning of & in this context can
be suppressed by preceding it by backslash. The
characters \n, where nis a digit,

will be replaced by the text matched by the
correspondi ng backreference expression. For
each backsl ash (\) encountered in scanning

repl acenent from beginning to end, the
foll ow ng character |oses its special neaning
(if any). It is unspecified what speci al
nmeaning is given to any character other

than & \ or digits.

A line can be split by substituting a newine

character into it. The application nust escape
the newline character in the replacenent by
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occurrence

preceding it by backslash. A substitution is
considered to have been perforned even if the
repl acenent string is identical to the string
that it replaces. For a fuller description
see ed(1). flags is zero or nore of:

n
n=1 - 512. Substitute for just the nth
occurrence of the regul ar expression.

g

G obal. Substitute for all nonoverl appi ng

i nstances of the regul ar expression rather
than just the first one. |If both g and n are

specified, the results are unspecified.

p
Print the pattern space if a replacenent

was made.

wwile
Wite. Append the pattern space to Wile
if a replacenent was made. The first

of wwill cause wfile to be cleared.
Subsequent invocations of ww Il append.
Each time the sed conmand is used, wile
is overwitten.

y/ stringl/string2/

Transform Replace all occurrences of characters
in stringl wwth the corresponding characters in
string2. stringl and string2 nust have the sane
nunber of characters, or if any of the characters
in stringl appear nore than once, the results
are undefined. Any character other than backsl ash
or newine can be used instead of slash to
delimt the strings. Wthin stringl and

string2, the delimter itself can be

used as a literal character if it is

preceded by a backslash. For exanple, y/abc/ABC
replaces a with A, b with B, and ¢ with C

See largefile(5) for the description of the behavior of sed

when

encountering files greater than or equal to 2 Goyte

(2**31 bytes).
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EXAMPLES
Thi s

sed script sinulates the BSD cat -s command, squeezing

excess bl ank lines from standard input.

i nes.

i ne),

sed -n '
# Wite non-enpty |ines.
[.1 {

p

d

}

# Wite a single enpty line, then |look for nore enpty

[ "%/ p
# Get next line, discard the held <newline> (enpty

# and | ook for nore enpty |ines.

- Enpty
I "$/ {
N
sl. 1/
b Enpty
}

# Wite the non-enpty |line before going back to search
# for the first in a set of enpty lines.

p

ENVIRONMENT
See environ(5) for descriptions of the follow ng environnent
variables that affect the execution of sed: LC COLLATE,
LC CTYPE, LC MESSAGES, and NLSPATH.

EXIT STATUS
The follow ng exit values are returned:

0 Successful conpl etion.
>0 An error occurred.
ATTRIBUTES
See attributes(5) for descriptions of the followng attri-
but es:

[ usr/ bin/sed

| ATTRI BUTE TYPE| ATTRI BUTE VALUE
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SUNWESsU

|
Avai lability |

I | Not enabl ed
|

%

[ usr/ xpg4/ bi n/ sed

ATTRI BUTE TYPE| ATTRI BUTE VALUE
| |

I

|

| Availability
| csl

|

| SUNWkcu4 |
CS | Enabl ed |
| |
SEE ALSO

awk(1), ed(1l), grep(l), attributes(5), environ(5), |arge-
file(5), regexp(5), xpg4(5)
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shutdown

shutdown - shut down system change system state

SYNOPSIS
[usr/sbin/shutdown [ -y ] [ -g grace-period ]
[ -1 init-state ] [ nessage ]
DESCRIPTION
shutdown i s executed by the super-user to change the state
of the machine. In nost cases, it is used to change from

the nulti-user state (state 2) to another state.

By default, shutdown brings the systemto a state where only
the console has access to the operating system This state
is called single-user.

Before starting to shut down daenons and killing processes,
shutdown sends a warning nessage and, by default, a final
nmessage asking for confirmation. nessage is a string that
is sent out follow ng the standard warni ng nessage "The sys-
temw |l be shut dowmm in ..." |If the string contains nore
than one word, it should be contained within single (') or
double (") quotation marks.

The warni ng nessage and the user provided nessage are out put
when there are 7200, 3600, 1800, 1200, 600, 300, 120, 60,
and 30 seconds remai ni ng before shutdown begins. See EXAM
PLES.

System state definitions are:

state O Stop the operating system
state 1 State 1 is referred to as the admnistrative
state. In state 1 file systens required for

mul ti-user operations are nmounted, and | ogins
requiring access to nulti-user file systens
can be used. Wen the systemcones up from
firmvare node into state 1, only the console
is active and other nulti-user (state 2) ser-
vices are unavail able. Note that not al
user processes are stopped when transitioning
frommulti-user state to state 1.
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state s, S State s (or S) is referred to as the single-
user state. Al'l user processes are stopped
on transitions to this state. I n t he
single-user state, file systenms required for
mul ti-user |logins are unnounted and the sys-
tem can only be accessed through the console.
Logins requiring access to nulti-user file
systens cannot be used.

state 5 Shut the machine down so that it is safe to
renove the power. Have the nachi ne renove
power, if possible. The rcO procedure 1is

called to performthis task.

state 6 Stop the operating systemand reboot to the
state defined by the initdefault entry in
/etc/inittab. The rc6 procedure is called to
performthis task

OPTIONS

-y Pre-answer the confirmation question so the
command can be run w thout user intervention.

-g grace-period
Al'l ow t he super-user to change the nunber of
seconds fromthe 60-second default.

-i init-state |If there are warnings, init-state specifies
the state init is to be in. By default, sys-
temstate \ >gspg i s used.

EXAMPLES

In the foll ow ng exanpl e, shutdown is being executed on host
foo and is scheduled in 120 seconds. The warni ng nessage is
output 2 mnutes, 1 mnute, and 30 seconds before the final
confirmati on nmessage.

exanpl e# shutdown -i S -g 120 "===== di sk repl acenent

Shut down started. Tue Jun 7 14:51:40 PDT 1994

Broadcast Message fromroot (pts/1l) on foo Tue Jun 7
14:51:41. .

The systemwi ||l be shut down in 2 mnutes

===== di sk repl acenent =====
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Broadcast Message fromroot (pts/1l) on foo Tue Jun 7

14:52:41. ..
The systemwi ||l be shut down in 1 mnutes
===== di sk repl acenent =====
Broadcast Message fromroot (pts/1l) on foo Tue Jun 7
14:53:41. ..
The systemw || be shut down in 30 seconds
===== di sk repl acenent =====
Do you want to continue? (y or n):
FI LES
[etc/inittab controls process dispatching by init
ATTRIBUTES
See attributes(5) for descriptions of t he fol |l ow ng
attributes:

ATTRI BUTE TYPE| ATTRI BUTE VALUE

|
—
| Avai
|

lability | SUNWsu |
| |
SEE ALSO
boot (1M, halt(1M, init(1M, killall (1M, reboot (1M,
uf sdunp( 1M, init.d(4), inittab(4), nologin(4), attri-
but es(5)
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sleep

sl eep - suspend execution for an interval

SYNOPSIS
sleep tine

DESCRIPTION

The sleep utility will suspend execution for at |east the
i ntegral nunber of seconds specified by the tine operand.

OPERANDS
The foll ow ng operands are supported:

tinme A non-negative decinmal integer specifying the
nunber of seconds for which to suspend execution.
EXAMPLES
To execute a command after a certain anount of tine:

(sl eep 105; conmand) &

or to execute a command every so often:

while true
do
conmmand
sl eep 37
done

ENVIRONMENT

See environ(5) for descriptions of the follow ng environnment
variables that affect the execution of sleep: LC CTYPE,
LC MESSAGES, and NLSPATH.

EXIT STATUS
The follow ng exit values are returned:

0 The execution was successfully suspended for at

| east tine seconds, or a SIGALRM signal was
recei ved (see NOTES).
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>0 An error has occurred.

ATTRIBUTES

See attributes(5) for descriptions of the followng attri-
but es:

| ATTRIBUTE TYPE| ATTRI BUTE VALUE]|
| | |
I
|

Avai lability | SUNWsu |
| |
SEE ALSO
wait(1l), alarm(2), sleep(30, wai t (3B), attributes(5),
envi ron(5)
NOTES

If the sleep utility receives a SIGALRM signal, one of the
follow ng actions will be taken:

+ Termnate normally with a zero exit status.
+ Effectively ignore the signal.

The sleep utility will take the standard action for al
ot her signal s.

-313 -



sort

sort - sort, nerge, or sequence check text files

SYNOPSIS

fusr/bin/sort [ -cnu ] [ -o output ] [ -T directory ]|

[ -y [ kmem]] [ -z recsz ] [ -dfiMr ] [ -b ] [
-t char ]

[ -k keydef ] [ +posl [ -pos2 ]] [ file...]

[usr/xpg4/bin/sort [ -cmu ] [ -0 output ]

[ -T directory ] [ -y [ kmem]] [ -z recsz | [ -dfiMr
] [ -b] [ -t char ]

[ -k keydef ] [ +posl [ -pos2 ]] [ file...]

DESCRIPTION

The sort command sorts lines of all the nanmed files together
and wites the result on the standard out put.

Conpari sons are based on one or nore sort Kkeys extracted
fromeach line of input. By default, there is one sort key,
the entire input line. Lines are ordered according to the
col l ati ng sequence of the current | ocale.

OPTIONS
The followi ng options alter the default behavior:

[usr/bin/sort
-C Check that the single input file is ordered as
specified by the argunents and the collating
sequence of the current locale. The exit code is
set and no output is produced unless the file is
out of sort.

[ usr/ xpg4/ bin/sort
-C Same as /usr/bin/sort except no output is produced
under any circunstances.

-m Merge only. The input files are assunmed to be
al ready sorted.

-u Uni que: suppress all but one in each set of |ines
having equal keys. If used with the -c option,
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check that there are no lines wth duplicate Kkeys
in addition to checking that the input file is
sort ed.

-0 output Specify the nane of an output file to be used
instead of the standard output. This file can be
the sane as one of the input files.

-T directory
The directory argunent is the nane of a directory
in which to place tenporary files.

-y kmem  The anmount of main menory initially used by sort.
If this option is omtted, sort begins using a
system default nenory size, and continues to wuse
nore space as needed. If kmemis present, sort
will start using that nunber of Kbytes of nenory,
unless the admnistrative mninmmor maxi mumis
exceeded, in which case the correspondi ng extrenum
wll be wused. Thus, -y O is guaranteed to start
Wth mnimumnmenory. -y wth no knmem argunent
starts with nmaxi num nmenory.

-z recsz (obsolete). This option was used to prevent
abnormal termnation when |I|ines |longer than the
system dependent default buffer size are encoun-
tered. Because sort automatically allocates
buffers large enough to hold the |ongest Iline,
this option has no effect.

Ordering options

The follow ng options override the default ordering rules.
When ordering options appear independent of any key field
specifications, the requested field ordering rules are
applied globally to all sort keys. When attached to a
specific key (see Sort Key Options), the specified ordering
options override all global ordering options for that key.
In the obsol escent forns, if one or nore of these options
follows a +posl option, it will affect only the key field
specified by that preceding option.

-d ""Dictionary'' order: only letters, digits, and
bl anks (spaces and tabs) are significant in com
pari sons.

-f Fold | ower-case letters into upper case.
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- | gnore non-printable characters.

-M Conpare as nonths. The first three non-blank
characters of the field are folded to upper case
and conpared. For exanple, in English the sorting
order is "JAN' < "FEB" < ... <"DEC'. Invalid
fields conpare low to "JAN'. The -M option
inplies the -b option (see bel ow).

-n Restrict the sort key to an initial nuneric
string, consisting of optional blank characters,
optional mnus sign, and zero or nore digits wth
an optional radix character and thousands separ a-
tors (as defined in the current |locale), which
will be sorted by arithnetic value. An enpty
digit string is treated as zero. Leadi ng zeros
and signs on zeros do not affect ordering.

-r Reverse the sense of conpari sons.
Fiel d Separator options

The treatnment of field separators can be altered wusing the
foll ow ng options:

-b | gnore | eadi ng bl ank characters when determ ning
the starting and ending positions of a restricted
sort key. If the -b option is specified before

the first sort key option, it is applied to al

sort key options. Qherw se, the -b option can be
attached independently to each -k field start,
field end, or +posl or -pos2 option-argunent (see

bel ow) .

-t char Use char as the field separator character. char
is not considered to be part of a field (although
it can be included in a sort key) . Each
occurrence of char 1is significant (for exanple,
<char><char> delimts an enpty field). If -t s

not specified, blank characters are used as
default field separators; each maximl non-enpty
sequence of blank characters that follows a non-
bl ank character is a field separator.

Sort Key options
Sort keys can be specified using the options:

-k keydef The keydef argunent is a restricted sort key field
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definition. The fornmat of this definition is:
-k field start [ type ] [ ,field end [ type ]

]
wher e:

field start and field_end
define a key field restricted to a por-
tion of the |ine.

type is anodifier fromthe list of charac-
ters bdfivnr. The b nodifier behaves
like the -b option, but applies only to
the field start or field end to which it
is attached and characters wthin a
field are counted fromthe first non-
bl ank character in the field. (This
applies separately to first_character
and | ast _character.) The other nodif-
iers behave like the corresponding
options, but apply only to the key field
to which they are attached. They have
this ef f ect if specified W th
field start, field end or both. If any
nodifier is attached to a field start or
to a field end, no option applies to
ei t her.

When there are nultiple key fields, |ater keys are
conpared only after all earlier Kkeys conpare
equal . Except when the -u option is specified,
lines that otherw se conpare equal are ordered as
if none of the options -d, -f, -i, -nor -k were
present (but wth -r still in effect, if it was
specified) and with all bytes in the lines signi-
ficant to the conpari son

The notati on:
-k field start[type][,field _end[type]]

defines a key field that begins at field start and
ends at field end inclusive, unless field start
falls beyond the end of the Iline or after
field end, in which case the key field is enpty.
A mssing field_end neans the |ast character of
the line.
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Afield conprises a nmaximl sequence of non-
separating characters and, in the absence of
option -t, any preceding field separator.

The field start portion of the Kkeydef option-
argunent has the form

field _nunber[.first_character]

Fields and characters within fields are nunbered
starting W th 1. field_nunber and
first _character, interpreted as positive decinal
integers, specify the first character to be used

as part of a sort key. If .first_character is
omtted, it refers to the first character of the
field.

The field_end portion of the keydef option-
argunment has the form

field nunber[.last _character]

The field_nunber is as described above for

field start. | ast _character, interpreted as a
non- negati ve decimal integer, specifies the |[ast
character to be used as part of the sort key. |If
| ast _charact er eval uat es to Zero or

.last _character is omtted, it refers to the |ast
character of the field specified by field_nunber.

If the -b option or b type nodifier is in effect,
characters within a field are counted fromthe
first non-blank character in the field. (This
applies separately to first_character and
| ast _character.)

[ +posl[-pos2]]
(obsolete). Provide functionality equivalent to
the -k keydef option.

posl and pos2 each have the form mn optionally
followed by one or nore of the flags bdfiinhr. A
starting position specified by +mn is interpreted
to nean the n+lst character in the mtist field. A
mssing .n neans .0, indicating the first charac-
ter of the mtlst field. If the b flagis in
effect nis counted fromthe first non-blank in
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the mtlst field; +m Ob refers to the first non-
bl ank character in the mtlst field.

A |l ast position specified by -mn is interpreted
to nean the nth character (including separators)
after the last character of the nth field. A
m ssing .n neans .0, indicating the |ast character
of the nmth field. |If the b flagis in effect nis
counted from the last |eading blank in the mtlst
field, -m1lb refers to the first non-blank in the
m+lst fi el d.

The fully specified +posl -pos2 form with type
nodifiers T and U
+w. XT -y.zU

is equivalent to:

undefi ned (z==0 & U contains b & -t is
present)
-k w+1l. x+1T,y. 0U (z==0 ot herw se)
-k w+1l. x+1T,y+1.zU (z > 0)
| mpl enent ati ons support at | east nine occurrences
of the sort keys (the -k option and obsol escent
+posl and -pos2) which are significant in comand
line order. If no sort key is specified, a
default sort key of the entire line is used.
OPERANDS
The follow ng operand is supported:
file A path nane of a file to be sorted, nerged or
checked. If no file operands are specified, or if
a file operand is -, the standard input wll be
used.
USAGE

See largefile(5) for the description of the behavior of sort
when encountering files greater than or equal to 2 CGhyte
(2**31 bytes).

EXAMPLES

In the foll ow ng exanpl es, non-obsol escent and obsol escent
ways of specifying sort keys are given as an aid to under-
standing the relationship between the two forns.
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Either of the following commnds sorts the contents of
infile with the second field as the sort key:

exanple% sort -k 2,2 infile
exanple% sort +1 -2 infile

Either of the follow ng commands sorts, in reverse order
the contents of infilel and infile2, placing the output in
outfile and using the second character of the second field
as the sort key (assuming that the first character of the
second field is the field separator):

exanpl e% sort -r -o outfile -k 2.2,2.2 infilel infile2
exanpl e% sort -r -o outfile +1.1 -1.2 infilel infile2

Either of the following commands sorts the contents of
infilel and infile2 using the second non-bl ank character of
the second field as the sort key:

exanpl e% sort -k 2.2b,2.2b infilel infile2
exanpl e% sort +1.1b -1.2b infilel infile2

Either of the follow ng conmands prints the passwd(4) file
(user database) sorted by the nuneric user ID (the third
col on-separated field):

exanpl e% sort -t : -k 3,3n /etc/passwd

exanpl e% sort -t : +2 -3n /etc/passwd
Either of the follow ng commands prints the l|ines of the
al r eady sorted file infile, suppressing all but one

occurrence of lines having the same third field:

exanpl e% sort -um-k 3.1,3.0 infile
exanpl e% sort -um+2.0 -3.0 infile

ENVIRONMENT

See environ(5) for descriptions of the follow ng environnment
variables that affect the execution of sort: LC COLLATE,
LC MESSAGES, and NLSPATH

LC CTYPE Determne the locale for the interpretation
of sequences of bytes of text data as charac-
ters (for exanple, single- versus nulti-byte
characters in argunents and input files) and
t he behavi or of character classification for
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the -b, -d, -f, -i and -n options.

LC NUMERI C Determ ne the | ocale for

t he

definition

of

the radix character and thousands separator

for the -n option.

EXIT STATUS

The follow ng exit val ues are returned:

0 Al input files were output successfully, or -c
was specified and the input file was correctly
sorted.

1 Under the -c option, the file was not ordered as
specified, or if the -c and -u options were both
specified, two input lines were found wth equal
keys.

>1 An error occurred.

FI LES
[var/tnp/stnP?? tenporary files
ATTRIBUTES
See attributes(5) for descriptions of the followng attri-
but es:
[ usr/bin/sort
| ATTRI BUTE TYPE| ATTRI BUTE VALUE
I I I
| Availability | SUNWesu |
| CSI | Enabl ed |
| | |
[ usr/ xpg4/ bi n/ sort

ATTRI BUTE TYPE ATTRI BUTE VALUE

Avail ability SUNWcu4

Csl Enabl ed

I | |
SEE | ALSO | |
|comm(1), join| (1), uniqg(l), | passwd(4),

attributes(b),
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| environ(5), lar| gefile(5), xpg4(5)]|

| | |
DI AG NOSTI CS | |

| Cooments and ex| its with non-zero | status for various
troubl e

| conditions (for|exanple, when inp|] ut lines are too |ong),

and

| for disorders d| iscovered under th| e -c option

| | |
NOTE| S | |

| When the last || ine of an input fi| leis mssing a new
l'ine

| character, sor| t appends one, pr| ints a warning nessage,
and

| conti nues. | |

I I |

| sort does not g| uarantee preservat| ion of relative |line
or der -

| i ng on equal ke| ys. |
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spell

spel |, hashnmake, spellin, hashcheck - report spelling errors

SYNOPSIS
spell [ -bilvx ]
[ tlocal _file] [ file]...

[usr/libl/spell/hashmake
fusr/libl/spell/spellinn

fusr/1libl/spell/hashcheck spelling_list

DESCRIPTION

The spell command collects words fromthe naned files and
| ooks themup in a spelling list. Wrds that neither occur
anong nor are derivable (by applying certain inflections,
prefixes, or suffixes) fromwords in the spelling list are
witten to the standard out put.

If there are no file argunents, words to check are coll ected
from the standard input. spell ignores nost troff(1),
tbl (1), and eqn(1l) constructs. Copies of all output words
are accumulated in the history file (spellhist), and a stop
list filters out msspellings (for exanple, their=thy-y+ier)
t hat woul d ot herw se pass.

By default, spell (like deroff(1)) follows chains of
included files (.so and .nx troff(1l) requests), unless the
nanes of such included files begin with /usr/lib.

The standard spelling list is based on nany sources, and
while nore haphazard than an ordinary dictionary, is also
nore effective in respect to proper nanes and popul ar techn-
ical words. Coverage of the specialized vocabul aries of
bi ol ogy, nedicine and chem stry is |light.

Three prograns hel p maintain and check the hash Ilists used
by spell:
hashnake Reads a list of words from the standard i nput

and wites the corresponding nine-digit hash
code on the standard out put.
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spellin

hashcheck

OPTIONS

Reads n hash codes fromthe standard input and
wites a conpressed spelling list on the stan-
dard out put.

Reads a conpressed spelling list and recreates
the nine-digit hash codes for all the words in
it. It wites these codes on the standard out-
put .

The follow ng options are supported:

-b

+l ocal file

Check British spelling. Besi des preferring
"centre," "colour," "programme," "speciality,"
"travelled,"” and so forth, this option insists
upon -ise in words |ike "standardise."

Cause deroff(1l) to ignore .so and .nx comrands.
If deroff(1l) is not present on the system then
this option is ignored.

Foll ow the chains of all included files.
Print all words not literally in the spelling
list, as well as plausible derivations fromthe

words in the spelling list.

Print every plausible stem one per line, with =
precedi ng each word.

Specify a set of words that are correct spel-
lings (in addition to spell's own spelling list)

for each job. |l ocal _file is the nanme of a
user-provided file that contains a sorted |ist
of words, one per Iline. Wor ds f ound in
| ocal file are renoved fromspell's output. Use
sort(1l) to order local filein ASC I collating
sequence. If this ordering 1is not foll owed,

sone entries in local _file may be ignored.

OPERANDS
The foll owi ng operands are supported:
file A path nane of a text file to check for spelling
errors. If no files are nanmed, words are col -

| ected fromthe standard input.
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ENVIRONMENT
See environ(5) for descriptions of the follow ng environnment

variables that affect the execution of spell: LC CTYPE,
LC MESSAGES, and NLSPATH.

EXIT STATUS
The follow ng exit values are returned:
0 Successful conpl etion.
>0 An error occurred.
FI LES
D SPELL=/usr/lib/spell/hlist[ab] hashed spelling |lists,
Anerican & British
S SPELL=/usr/Ilib/spell/hstop hashed stop |i st
H SPELL=/var/adni spel | hi st history file
[usr/share/lib/dict/words master dictionary
ATTRIBUTES
See attributes(5) for descriptions of the followng attri-
but es:

| ATTRI BUTE TYPE| ATTRI BUTE VALUE|
| | |
I
I

Avai lability | SUNWesu |
| |

SEE ALSO
deroff (1), eqn(1), sort(1), tbl (1), troff(1l), attributes(5),
envi ron(5)

NOTES
M sspell ed words can be nonitored by default by setting the
H SPELL variable in /usr/bin/spell to the nane of a file

t hat has perm ssion node 666.

spell works only on English words defined in the U S. ASC I

codeset .
Because <copies of all output are accunmulated in t he
spellhist file, spellhist may grow quite large and require
pur gi ng.
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BUGS

The spelling list's coverage is uneven; new

may w sh to nonitor the output for severa
| ocal additions.

British spelling was done by an Anerican.
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sum

sum - print checksum and bl ock count for a file

SYNOPSIS
sum|[-r] [file...]

DESCRIPTION

The sumutility calculates and prints a 16-bit checksum for
the named file and the nunber of 512-byte blocks in the
file. It is typically used to look for bad spots, or to
validate a file comunicated over sone transm ssion |ine.

OPTIONS
The foll ow ng options are support ed:

-r Use an alternate (machi ne-dependent) algorithmin com
puting the checksum

OPERANDS
The foll owi ng operands are supported:

file A path name of a file. If no files are nanmed, the
standard i nput is used.

USAGE

See largefile(5) for the description of the behavior of sum
when encountering files greater than or equal to 2 CGhyte
(2**31 bytes).

ENVIRONMENT

See environ(5) for descriptions of the follow ng environnment
variables that affect the execution of sum LC CTYPE,
LC_MESSAGES, and NLSPATH

EXIT STATUS
The follow ng exit val ues are returned.

0 Successful conpl etion.

>0 An error occurred.
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ATTRIBUTES

See attributes(5) for descriptions of the followng attri-
but es:

ATTRI BUTE TYPE| ATTRI BUTE VALUE|
| |

|

|

| Availability
| I

|

|  SUNWesu |
CS | enabl ed |
| |
SEE ALSO
cksum(1), sum(1B), wc(1l), attributes(5), environ(5), |arge-
file(b)
DI AGNOSTI CS

"Read error" is indistinguishable fromend of file on nost
devi ces; check the bl ock count.

NOTES
Portabl e applications should use cksun(1l).

sum and usr/ucb/sum (see sun(1B)) return different check-
suns.
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tar

tar - create tape archives and add or extract files

SYNOPSIS

tar c [ bBef Fhi kl nopPgvwX [ 0-7 ]] [ block ] [ tarfile ]
[ exclude-file ] { -I include-file |
-Cdirectory file | file }

tar r [ bBefFhiklngvw [ 0-7 ]] [ bl ock ]
{ -1 include-file | -Cdirectory file | file }

tar t [ BefFhiklnqvX [ 0-7 ]] [ tarfile ]
[ exclude-file ] { -I include-file | file }

tar u [ bBefFhiklngvw [ 0-7 ]] [ block ] [ tarfile ]
file ..

tar x [ BefFhi kl MmopgvwX [ 0-7 ]J] [ tarfile ]
[ exclude-file ] [ file ... ]

DESCRIPTION

The tar conmand archives and extracts files to and from a
single file called a tarfile. A tarfile is usually a mag-
netic tape, but it can be any file. tar's actions are con-
trolled by the key argunent. The key is a string of charac-
ters containing exactly one function letter (c, r, t , u, or
x) and zero or nore function nodifiers (letters or digits),
depending on the function letter used. The key string con-
tains no SPACE characters. Function nodifier argunents are
listed on the command line in the sane order as their
correspondi ng function nodifiers appear in the key string.

The -1 include-file, -Cdirectory file, and file argunents
specify which files or directories are to be archived or
extracted. In all cases, appearance of a directory nane

refers to the files and (recursively) subdirectories of that
directory. Argunents appearing within braces ({ indicate
that one of the argunents nmust be specified.

OPTIONS

The follow ng options are supported:
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-1 include-file

-C di

OPERANDS

Qpen include-file containing a list of files, one per
line, and treat as if each file appeared separately on
the command line. Be careful of trailing white spaces.
In the case where excluded files (see X function nodif-
ier) are also specified, they take precedence over al
included files. If a fileis specified in both the
exclude-file and the include-file (or on the command
line), it wll be excluded.

rectory file

Performa chdir (see cd(1l)) operation on directory and
perform the ¢ (create) or r (replace) operation on
file. Use short relative path nanes for file. [If file
is ~.', archive all files in directory. This option
enables archiving files fromnmultiple directories not
rel ated by a cl ose comon parent.

The foll owi ng operands are supported:

file

A path nane of a regular file or directory to be
archived (when the c, r or u functions are specified),
extracted (x) or listed (t). Wwen file is the path
nane of a directory, the action applies to all of the
files and (recursively) subdirectories of that direc-
tory. The directory portion of file (see dirnane(l))
cannot exceed 155 characters. The file nanme portion
(see basenane(1l)) cannot exceed 100 characters.

Function Letters
The function portion of the key is specified by one of the
followng letters:

c

Create. Witing begins at the beginning of the tarfile,
instead of at the end.

Repl ace. The naned files are witten at the end of the
tarfile.

Tabl e of Contents. The nanes of the specified files

are listed each tinme they occur in the tarfile. [If no
file argunent is given, the nanes of all files in the
tarfile are |Iisted. Wth the v function nodifier,
additional information for the specified files is
di spl ayed.

Update. The naned files are witten at the end of the
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tarfile if they are not already in the tarfile, or if
t hey have been nodified since last witten to that tar-
file. An update can be rather slow. A tarfile created
on a 5.x system cannot be updated on a 4.x system

X Extract or restore. The naned files are extracted from
the tarfile and witten to the directory specified in
the tarfile, relative to the current directory. Use
the relative path nanes of files and directories to be
extracted. |If a naned file natches a directory whose
contents has been witten to the tarfile, this direc-
tory is recursively extracted. The owner, nodification
time, and node are restored (if possible); otherw se,
to restore owner, you nust be the super - user.
Char act er-speci al and bl ock-speci al devices (created by

nmknod(1M ) can only be extracted by the super-user. |If
no file argunment is given, the entire content of the
tarfile is extracted. |If the tarfile contains several

files with the sane nane, each file is witten to the
appropriate directory, overwiting the previous one.
Fil ename substitution wldcards cannot be wused for
extracting files fromthe archive; rather, use a com
mand of the form

tar xvf... /dev/rnt/0 "tar tf... /dev/irm/0 |
grep 'pattern'’

When extracting tapes created with the r or u functions,
directory nodification tinmes may not be set correctly.
These sane functions cannot be used with nmany tape drives
due to tape drive limtations such as the absence of back-
space or append capabilities.

When using the r, u, or x functions or the X function nodif-
ier, the named files nmust match exactly the corresponding
files in the tarfile. For exanple, to extract ./thisfile,
you nust specify ./thisfile, and not thisfile. The t func-
tion displays how each file was archived.

Function Mdifiers
The characters below nay be used in conjunction wth the
| etter that selects the desired function.

b Bl ocki ng Factor. Use when reading or witing to raw
magnetic archives (see f below). The bl ock argunent
specifies the nunber of 512-byte tape blocks to be
included in each read or wite operation perforned on
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the tarfile. The mnimumis 1, the default is 20. The
maxi rum value is a function of the anmount of nenory
avai |l abl e and t he bl ocking requirenents of the specific
tape device involved (see ntio(71) for details.)

When a tape archive is being read, its actual bl ocking
factor wll be automatically detected, provided that it
is less than or equal to the nomnal blocking factor
(the value of the block argunent, or the default val ue
if the b nodifier is not specified). If the actual
bl ocking factor is greater than the nom nal bl ocking
factor, a read error will result. See Exanple 5 in

Bl ock. Force tar to performnultiple reads (if neces-
sary) to read exactly -enough bytes to fill a bl ock.
This function nodifier enables tar to work across the
Et hernet, since pipes and sockets return partial blocks
even when nore data is comng. Wen reading from stan-
dard input, '"-', this function nodifier is selected by
default to ensure that tar can recover from short

r eads.

Error. Exit inmmediately with a positive exit status if
any unexpected errors occur. The SYSV3 ENVI RONVENT
vari abl e overrides the default behavior. (See ENVI RO\
MENT section bel ow.)

File. Use the tarfile argunent as the nane of the tar-
file. If f is specified, /etc/default/tar is not
searched. If f is omtted, tar wll use the device
indicated by the TAPE environnment variable, if set;
otherwse, it will use the default values defined in
/[etc/default/tar. If the name of the tarfile is '-",
tar wites to the standard output or reads from the
standard input, whichever is appropriate. tar can be
used as the head or tail of a pipeline. tar can also
be used to nove hierarchies wth the comuand:

exanple%cd frondir; tar cf - .
| (cd todir; tar xfBp -)

Wth one F argunent, tar excludes all directories naned
SCCS and RCS fromthe tarfile. Wth tw argunents, FF
tar excludes all directories named SCCS and RCS, al

files wth .o as their suffix, and all files naned
errs, core, and a.out. The SYSV3 environnent variable
overrides the default behavior. (See ENVI RONMENT sec-
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tion bel ow)

Fol l ow synbolic links as if they were normal files or
directories. Normal Iy, tar does not follow synbolic
l'i nks.

| gnore directory checksumerrors.

k size

Requires tar to use the size argunent as the size of an
archive in kilobytes. This is useful when the archive
is intended for a fixed size device such as floppy
di sks. Large files are then split across volunes if
they do not fit in the specified size.

Link. Qutput error nessage if unable to resolve al
links to the files being archived. If | is not speci-
fied, no error nessages are printed.

Modi fy. The nodification time of the file is the tine
of extraction. This function nodifier is valid only
with the x function.

The file being read is a non-tape devi ce. Readi ng of
the archive is faster since tar can randony seek
around the archive.

Omnership. Assign to extracted files the wuser and
group identifiers of the wuser running the program
rat her than those on tarfile. This is the default
behavior for users other than root. |If the o function
nodifier is not set and the user is root, the extracted
files wll take on the group and user identifiers of
the files on tarfile (see chown(1l) for nore informa-
tion). The o function nodifier is only valid with the
x function.

Restore the naned files to their original nodes, and
ACLs if applicable, ignoring the present unmask(1l).
This is the default behavior if invoked as super-user
with the x function letter specified. |If super-user,
SETU D and sticky information are also extracted, and
files are restored with their original owners and per-
m ssions, rather than owned by root. Wen this func-
tion nodifier is used wth the ¢ function, ACLs are
created in the tarfile along with other information.
Errors will occur when a tarfile with ACLs is extracted
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by previous versions of tar.

P Suppress the addition of a trailing "/" on directory
entries in the archive.

q Stop after extracting the first occurrence of the naned
file. tar wll normally continue reading the archive
after finding an occurrence of a file.

% Ver bose. CQutput the nane of each file preceded by the
function letter. Wth the t function, v provides addi-
tional information about the tarfile entries. The

listing is simlar to the format produced by the -I
option of the Is(1l) comand.

w What. CQutput the action to be taken and the name of
the file, then await the user's confirmation. |If the
response is affirmative, the action is perforned; oth-
erwise, the action is not perforned. This function
nodi fier cannot be used with the t function.

X Exclude. Use the exclude-file argunent as a file con-
taining a list of relative path nanes for files (or
directories) to be excluded fromthe tarfile when using
the functions c, x, or t. Be careful of trailing white
spaces. Miltiple X argunents may be wused, wth one
exclude-file per argunent. In the case where included

files (see -1 include-file option) are also specified,
the excluded files take precedence over all included
files. If afileis specified in both the exclude-file

and the include-file (or on the command line), it wll
be excl uded.

[0-7]
Select an alternative drive on which the tape 1is
nount ed. The def aul t entries are specified in
[etc/default/tar. If no digit or f function nodifier
is specified, the entry in /etc/default/tar with digit
"0" is the default.
USAGE

See largefile(5) for the description of the behavior of tar
when encountering files greater than or equal to 2 CGhyte
(2**31 bytes). in the EXAMPLES bel ow.

The automatic determ nation of the actual blocking factor
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may be fool ed when reading froma pipe or a socket (see the
B function nodifier below).

1/ 4" stream ng tape has an inherent blocking factor of one
512-byte block. It can be read or witten using any bl ock-
ing factor.

This function nodifier works for archives on disk files and
bl ock speci al devices, anong others, but is intended princi-
pally for tape devices.

EXAMPLES

1. The followng is an exanple wusing tar to create an
archive of your home directory on a tape nounted on drive
/dev/rmnt/0:

exanpl e% cd
exanple% tar cvf /dev/rm /0
nmessages fromtar

The ¢ function letter neans create the archive; the v
function nodifier outputs nessages explaining what tar is
doing; the f function nodifier indicates that the tarfile
is being specified ( /dev/rnt/0 in this exanple). The dot
(.) at the end of the command line indicates the current
directory and is the argunent of the f function nodifier.

Display the table of contents of the tarfile wth the
foll ow ng conmmand:

exanple%tar tvf /dev/rnt/0
The output will be simlar to the follow ng for the POSI X
| ocal e:

rwr--r-- 1677/40 2123 Nov 7 18:15 1985
./test.c

exanpl e%

The col unmms have the foll owi ng neani ngs:

+ columm 1 is the access pernmissions to ./test.c

+ colum 2 is the user-id/group-id of ./test.c

+ colum 3 is the size of ./test.c in bytes

+ colum 4 is the nodification date of ./test.c.
When the LC TI ME category is not set to the POSI X
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|ocale, a different format and date order field
may be used.
+ colum 5 is the nane of ./test.c

To extract files fromthe archive:

exanple% tar xvf /dev/rnt/0
nessages fromtar
exanpl e%

If there are nultiple archive files on a tape, each is
separated from the followng one by an EOF marker. To
have tar read the first and second archives from a tape
with nultiple archives on it, the non-rew nding version
of the tape device nanme nust be used with the f function
nodi fier, as foll ows:

exanpl e% tar xvfp /dev/rm/0On read first archive
fromtape

nessages fromtar

exanpl e% tar xvfp /dev/rm/0On read second archive
fromtape

nessages fromtar

exanpl e%

Note that in some earlier releases, the above scenario
did not work <correctly, and intervention wth nt(1)
bet ween tar invocations was necessary. To emulate the
old behavior, wuse the non-rew nd device nanme containing
the letter b for BSD behavior. See the C ose Qperations
section of the mio(7l) manual page.

2. To archive files from /usr/include and from /etc to
default tape drive O:

exanple%tar ¢ -C/usr include -C/etc .

The table of contents fromthe resulting tarfile would
produce output like the follow ng:

i ncl ude/

i ncl ude/ a. out. h

and all the other files in /usr/include ..

./ chown

and all the other files in /etc
To extract all files in the include directory:

exanpl e% tar xv include
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X include/, O bytes, O tape bl ocks
and all files under include...

3. The following is an exanple using tar to transfer files

across the Ethernet. First, here is howto archive files
fromthe local machine (exanple) to a tape on a renpte
system (host):

exanple% tar cvfb - 20 files |

rsh host dd of=/dev/rnt/0 o0bs=20b
nmessages fromtar
exanpl e%

In the exanpl e above, we are creating a tarfile with the
c key letter, asking for verbose output fromtar with the
v function nodifier, specifying the name of the output
tarfile wusing the f function nodifier (the standard out-
put is where the tarfile appears, as indicated by the -
sign), and specifying the bl ocksize (20) with the b func-
tion nodifier. |If you want to change the bl ocksize, vyou
must change the bl ocksize argunents both on the tar com
mand and on the dd comrand.

The following is an exanple that wuses tar to retrieve
files froma tape on the renote system back to the | ocal
system

exanpl e% rsh -n host dd if=/dev/rnm/0 bs=20b
tar xvBfb - 20 files

nmessages fromtar

exanpl e%

In the exanpl e above, we are extracting fromthe tarfile
with the x key letter, asking for verbose output fromtar
with the v function nodifier, telling tar it is reading
from a pipe with the B function nodifier, specifying the
nane of the input tarfile using the f function nodifier
(the standard input is where the tarfile appears, as
indicated by the "-' sign), and specifying the bl ocksize
(20) with the b function nodifier.

The foll owi ng exanple creates an archive of the hone
directory on /dev/rnt/0 wth an actual bl ocking factor of
19.

exanpl e% tar cvfb /dev/rm/0 19 $HOVE

To recognize this archive's actual bl ocking factor
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W thout using the b function nodifier:

exanple%tar tvf /dev/rnt/0
tar: blocksize = 19

To recogni ze this archive's actual bl ocking factor using

a |larger nom nal bl ocking factor

exanple%tar tvf /dev/rnt/0 30
tar: bl ocksize = 19

Attenpt to recognize this archive's actual blocking fac-
tor using a nomnal blocking factor that is too small:

exanple%tar tvf /dev/rnt/0 10
tar: tape read error

ENVIRONMENT
SYSV3

This variable is used to override the default

behavi or

of tar, provide conpatibility wth |INTERACTIVE UN X

Systens and SCO UNI X installation scripts,

and shoul d

not be used in new scripts. (It is intended for conpa-

tibility purposes only.) When set, the follow ng
options behave differently:
-F fil ename
Uses filenane to obtain a list of comand Iine
swtches and files on which to operate.
-e Prevents files frombeing split across volunes.

If there 1is insufficient roomon one volune, tar

pronpts for a new volune. |If the file

will not

fix on the new volune, tar exits with an error.

See environ(5) for descriptions of the follow ng environnment

variables that affect the execution of tar:
LC MESSAGES, LC TIMg, TZ, and NLSPATH.

EXIT STATUS
The follow ng exit val ues are returned:
0 Successful conpl etion.
>0 An error occurred.

FI LES
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[dev/rmt/[0-7][b][n]

[dev/rnt/[0-7]1[b][n]

[dev/rnt/[0-7]nib][n]

/[dev/rnt/[0-7]h[b][n]

[dev/rnt/[0-7]u[ b][n]

[dev/rnt/[0-7]c[b][n]

[etc/default/tar Settings may | ook |ike this:
archiveO=/dev/rm/0
archi vel=/dev/rm/0n
archive2=/dev/rm/1
archi ve3=/dev/rm/1n
archived4=/dev/rm/0
archi ve5=/dev/rmnt/0n
archive6é=/dev/rm/1
archive7=/dev/rm/1n

[tnp/tar*

ATTRIBUTES

See attributes(5) for descriptions of the followng attri-
but es:

ATTRI BUTE TYPE| ATTRI BUTE VALUE]|
| |

Availability | SUNWsu |
Csl | Enabl ed |
| |
SEE ALSO
ar(1l), basenane(l1l), cd(1l), chown(1l), cpio(l), <csh(1l), dir-
name( 1), ls(1), n(l), pax(1l), setfacl(1), umask(1l),
nmknod(1M, vold(1M, attributes(5), envi ron(5), | ar ge-

file(5), mio(71)
DI AGNCSTI CS
D agnosti c nmessages are output for bad key characters and

tape read/wite errors, and for insufficient nmenory to hold
the link tabl es.

NOTES
There is no way to access for the n-th occurrence of a file.

Tape errors are handl ed ungraceful ly.
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When t he Vol une Managenent daenon is running, accesses to
fl oppy devices through the conventional device nanes (for
exanpl e, /dev/rdiskette) nay not succeed. See vold(1M for
further details.

The tar archive format allows UDs and G Ds up to 2097151 to
be stored in the archive header. Files with U Ds and G Ds
greater than this value will be archived with the UD and
G D of 60001.
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tr

tr - translate characters

SYNOPSIS

fusr/bin/tr [-cs] stringl string2
fusr/bin/tr -s|-d [-c] stringl
fusr/bin/tr -ds [-c] stringl string2

[usr/bin/xpg4/tr [-cs] stringl string2
[usr/bin/xpg4/tr -s|-d [-c] stringl
[usr/bin/xpg4/tr -ds [-c] stringl string2

DESCRIPTION

The tr utility copies the standard input to the standard
output with substitution or deletion of selected characters.
The options specified and the stringl and string2 operands
control translations that occur while copying characters and
si ngl e-character collating el enents.

OPTIONS

The follow ng options are supported:

-C Compl enent the set of characters specified by
stringl.

-d Delete all occurrences of input characters that are

specified by stringl.

-s Repl ace i nstances of repeated characters with a sin-
gl e character.

When the -d option is not specified:

+ Each input character found in the array specified by
stringl is replaced by the character in the sane relative
position in the array specified by string2. When the
array specified by string2 is shorter that the one speci-
fied by stringl, the results are unspecifi ed.

+ |If the -c option is specified, the conplenments of the

characters specified by stringl (the set of all charac-
ters in the current character set, as defined by the

-342 -



current setting of LC CITYPE, except for those actually
specified in the stringl operand) are placed in the array
in ascending collation sequence, as defined by the
current setting of LC COLLATE.

+ Because the order in which characters specified by char-
acter class expressions or equival ence class expressions
i s undefined, such expressions should only be used if the
intent is to map several characters into one. An excep-
tion is case conversion, as described previously.

When the -d option is specified:

+ Input characters found in the array specified by stringl
wi || be del eted.

+ When the -c option is specified wwth -d, all characters
except those specified by stringl will be deleted. The
contents of string2 will be ignored, unless the -s option
is also specified.

+ The sanme string cannot be used for both the -d and the -s
option; when both options are specified, both stringl
(used for deletion) and string2 (used for squeezing) are
required.

When the -s option is specified, after any deletions or
transl ations have taken place, repeated sequences of the

sane character will be replaced by one occurrence of the
sane character, if +the character is found in the array
specified by the |last operand. |If the |ast operand contains

a character class, such as the follow ng exanpl e:

tr -s '[:space: ]’
the | ast operand's array will contain all of the characters
in that character class. However, in a case conversion, as
descri bed previously, such as

tr -s "[:upper:]" "[:lower:]"’
the | ast operand's array will contain only those characters
defined as the second characters in each of the toupper or
tol ower character pairs, as appropriate. (See touopper (30
and tol ower (30Q)).

An enpty string used for stringl or string2 produces unde-
fined results.

OPERANDS
The foll ow ng operands are supported:
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stringl

string2

Transl ation control strings. Each string
represents a set of characters to be converted
into an array of characters used for the trans-
| at i on.

The operands stringl and string2 (if specified)
define two arrays of characters. The constructs
inthe followwng list can be wused to specify
characters or single-character collating ele-
ments. |If any of the constructs result in
mul ti - character collating elenents, tr wll
exclude, wthout a diagnostic, those nmulti-
character elenents fromthe resulting array.
character Any character not described by one
of the conventions bel ow represents
itself.

\ oct al Cctal sequences can be used to
represent characters wth specific
coded val ues. An octal sequence
consists of a backslash foll owed by
t he | ongest sequence of one-, two-
or three-octal-digit characters
(01234567). The sequence causes the
character whose encodi ng IS
represented by the one-, two- or
three-digit octal integer to be
pl aced into the array. Mul ti-byte
characters require nultiple, con-
cat enat ed escape sequences of this
type, including the Ileading \ for
each byte.

\character The backsl ash-escape sequences \a,
\b, \f, \n, \r, \t, and \v are sup-
ported. The results of wusing any
ot her character, other than an octal
digit, following the backslash are
unspeci fi ed.

[usr/xpg4/ bin/tr

c-C

fusr/bin/tr

[c-c]

Represents the range of collating el ement s
bet ween the range endpoints, inclusive, as
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[:class:]

defined by the current setting of the LC COLLATE
| ocal e category. The starting endpoint nust
precede the second endpoint in the current col-
| ation order. The characters or collating ele-
ments in the range are placed in the array in
ascendi ng col | ati on sequence.

Represents all characters belonging to t he
defined character class, as defined by the
current setting of the LC _CTYPE | ocal e category.

The following character class names wll be
accepted when specified in stringl:

al num bl ank digit | ower punct upper

al pha cntrl gr aph pri nt space xdi gi t

In addition, character class expressions of the
form [:nane:] are recogni zed in those |ocales
where the nanme keyword has been given a char-
class definition in the LC CTYPE category.

When both the -d and -s options are specified,
any of the character <class nanes wll be
accepted in string2. Oherwi se, only character
class nanes |ower or upper are valid in string2
and then only if the corresponding character
class wupper and | ower, respectively, is speci-
fied in the same relative position in stringl.
Such a specification is interpreted as a request
for case conversion. \Wen [:lower:] appears in
stringl and [:upper:] appears in string2, the
arrays will contain the characters from the
toupper mapping in the LC CTYPE category of the
current |ocale. When [:upper:] appears in
stringl and [:lower:] appears in string2, the
arrays will contain the characters from the
tolower mapping in the LC CTYPE category of the
current locale. The first character from each

mapping pair wll be in the array for stringl
and the second character fromeach mapping pair
will be in the array for string2 in the sane

relative position.

Except for case conversion, the characters
specified by a character class expression are
placed in the array in an unspecified order.

I f the nane specified for class does not define
a valid character class in the current | ocal e,
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t he behavi or is undefi ned.

[ =equi v=] Represents all characters or collating elenents
belonging to the sanme equivalence class as
equiv, as defined by the current setting of the
LC COLLATE | ocal e category. An equi val ence
cl ass expression is allowed only in stringl, or
in string2 when it is being used by the conbi ned
-d and -s options. The characters belonging to
t he equival ence class are placed in the array in
an unspecified order.

[ x*n] Represents n repeated occurrences of the charac-
ter X. Because this expression is used to nap
mul tiple characters to one, it is only wvalid
when it occurs in string2. If nis omtted or
is 0, it is interpreted as l|arge enough to
extend the string2-based sequence to the length
of the stringl-based sequence. |If n has a | ead-
ing 0, it 1is interpreted as an octal val ue.
O herwise, it is interpreted as a deci mal val ue.

USAGE

See largefile(5) for the description of the behavior of tr
when encountering files greater than or equal to 2 CGhyte
(2**31 bytes).

EXAMPLES

1. The followi ng exanple creates a list of all words in
filel one per line in file2, where a word is taken to be
a maxi mal string of letters.

tr -cs "[:alpha:]" "[\n*]" <filel >file2

2. The next exanple translates all |ower-case characters in
filel to wupper-case and wites the results to standard
out put .

tr "[:lower:]" "[:upper:]" <filel

Note that the caveat expressed in the correspondi ng exam
ple in XPG3 is no longer in effect. This case conversion
is now a special case that enploys the tolower and
toupper classifications, ensuring that proper mapping is
acconpl i shed (when the locale is correctly defined).
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3. This exanple uses an equivalence class to identify
accented variants of the base character e in filel, which
are stripped of diacritical marks and witten to file2.

tr "[=e=]" e <filel >file2

ENVIRONMENT

See environ(5) for descriptions of the follow ng environnent
variables that affect the execution of tr: LC COLLATE
LC CTYPE, LC MESSAGES, and NLSPATH.

EXIT STATUS
The follow ng exit val ues are returned:

0 Al input was processed successfully.

>0 An error occurred.

ATTRIBUTES

See attributes(5) for descriptions of the followng attri-
but es:
lusr/bin/tr

ATTRI BUTE TYPE| ATTRI BUTE VALUE]|
| |
|  SUNWsu |
| Enabl ed |
| |

%

I

I

| Availability
| I

I

[usr/xpg4/ bin/tr

ATTRI BUTE TYPE| ATTRI BUTE VALUE|
I I

I

I

| Availability
| I

I

| SUNWkcu4 |
CS | Enabl ed |
| |
SEE ALSO

ed(1), sed(l), sh(1), tolower(3C, toupper(3C, ascii(5h),
attributes(5), environ(5), largefile(5), xpg4(5)
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NOTES

Unl i ke sone previous versions, the tr correctly processes
NUL characters inits input stream NUL characters can be
stripped by using tr -d "\000".
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troff

troff - typeset or format docunents

SYNOPSIS
troff [ -a] [ -f ] [ -Fdir ] [ -1t ][ -mmame ] [ -nN]
[ -olist ] [ -raN] [ -sN] [ -Tdest ] [ -uN] [ -z ]
[ filenanme ] )

DESCRIPTION
troff formats text in the filenanmes for typesetting or |aser
printing. Input to troff is expected to consist of text
interspersed with formatting requests and nmacros. If no

filenane argunent is present, troff reads standard input. A
mnus sign (-) as a filenane indicates that standard input
shoul d be read at that point in the list of input files.

The output of troff is usually piped through dpost(1l) to
create a printable postscript file (see EXAVPLES)

OPTIONS

The followi ng options nmay appear in any order, but all nust
appear before the first fil enane.

-a Send an ASCI1 approxinmation of fornmatted output to
standard out put.

-f Do not print a trailer after the final page of output
or cause the postprocessor to relinquish control of the
devi ce.

-Fdir
Search directory dir for font wdth or termnal tables
i nstead of the systemdefault directory.

- Read standard input after all i nput files are
exhaust ed.
- mane

Prepend the macro file /usr/share/lib/tmac/ nanme to the
input filenames. Note: nobst references to nacro pack-
ages include the leading mas part of the nane; for
exanpl e, t he man( 5) macr os resi de in
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[usr/share/lib/tmac/an. The macro directory can be
changed by setting the TROFFMACS environnment vari abl e
to a specific path. Be certain to include the trailing
/" (slash) at the end of the path.

-nN Nunmber the first generated page N

-olist
Print only pages whose page nunbers appear in the
comma-separated list of nunbers and ranges. A range

N-M neans pages N through M an initial -N neans from
the beginning to page N, and a final NN neans fromN to
t he end.

-q Quiet node in nroff; ignored in troff.
-raN Set register a (one-character nanmes only) to N

-sN Stop the phototypesetter every N pages. On sone dev-
ices, troff produces a trailer so you can change
cassettes; resune by pressing the typesetter's start
but t on.

- Tdest
Prepare output for typesetter dest. The follow ng
val ues can be supplied for dest:
post A PostScript printer; this is the default val ue.
aps Autol ogi c APS-5.

-uN Set the enboldening factor for the font nounted in
position 3 to N If Nis mssing, then set the enbol -
dening factor to O.

-z Suppress formatted out put. Only diagnostic nessages
and nessages output using the .tmrequest are output.

OPERANDS
filenane The file containing text to be processed by
troff.
EXAMPLES

The foll owi ng exanpl e shows how to print an input text file
nytext, coded wth formatting requests and nacros. The
input file contains equations and tables and nust go through
the tbl(1) and egn(l) preprocessors before it is formatted
by troff with nms macros, processed by dpost(1l), and printed
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by I'p(1l):

tbl nytext | egn |

FI LES
[tp/trtnp
/usr/share/lib/tmc/*
fusr/lib/font/*

fusr/share/lib/nterm*

ATTRIBUTES

See attributes(5) for descriptions of the

but es:

troff -ms | dpost | Ip

tenporary file

standard macro files

font width tables for alternate

nmounted troff fonts

termnal driving tables for nroff

followng attri-

ATTRI BUTE TYPE

ATTRI BUTE VALUE]|

Availability | SUNWoc |
| |
SEE ALSO
checknr (1), col (1), dpost(1l), eqn(1), | p(1), man( 1),
nroff(1), tbl (1), attributes(5), man(5), me(5), ns(5)
NOTES
troff is not 8-bit clean because it is by design based on
7-bit ASC |
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uniq

uniq - report or filter out repeated lines in a file

SYNOPSIS
uniq [-c|-d|-u] [-f fields] [-s char] [input_file
[output _file]]
unig [-c|-d[-u] [-n] [+n]
[input _file [output _file]]

DESCRIPTION

The uniqg utility will read an input file conparing adjacent
lines, and wite one copy of each input line on the output.
The second and succeedi ng copi es of repeated adjacent input
lines will not be witten.

Repeated lines in the input will not be detected if they are
not adj acent.

OPTIONS
The foll ow ng options are support ed:

-C Precede each output line with a count of the
nunber of times the line occurred in the input.

-d Suppress the witing of Ilines that are not
repeated in the input.

-f fields Ignore the first fields fields on each input
line when doing conparisons, where fields is a
positive decimal integer. A field is the nmaxi-
mal string matched by the basic regul ar expres-
si on:

[[:blank:]]*["[:blank:]]*
If fields specifies nore fields than appear on
an input line, anull string will be used for
conpari son
-s chars Ignore the first chars characters when doing

conparisons, where chars is a positive deci nal
integer. |If specified in conjunction wth the
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OPERANDS

-f option, the first chars characters after the

first fields fields will be ignored. If chars
specifies nore characters than remain on an
input line, a null string wll be used for com
pari son.

Suppress the witing of lines that are repeated
in the input.

Equivalent to -f fields with fields set to n.
Equivalent to -s chars with chars set to m

The foll owi ng operands are supported:

input _file A path nanme of the input file. If input fileis
not specified, or if the input fileis -, the
standard i nput will be used.

output _file A path nane of the output file. If output_file
is not specified, the standard output wll be
used. The results are unspecified if the file
naned by output _file is the file named by
i nput_file.

EXAMPLES

The follow ng exanple lists the contents of the wuniq.test
file and outputs a copy of the repeated |ines.

exanpl e% cat uni g.test
This is a test.
This is a test.

TEST.

Conput er.

TEST.
TEST.

Sof t war e.

exanpl e% uni g -d unig.test
This is a test.

TEST.

exanpl e%

The next exanple outputs just those lines that are not
repeated in the unig.test file.
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exanpl e% uniq -u unig.test
TEST.

Conput er.

Sof t war e.

exanpl e%

The | ast exanple outputs a report wth each |ine preceded by
a count of the nunber of tinmes each |line occurred in the
file.

exanpl e% uni g -c unig.test
2 This is a test.
1 TEST.
1 Conmputer.
2 TEST.
1 Software.
exanpl e%

ENVIRONMENT

See environ(5) for descriptions of the follow ng environnent
variables that affect the execution of uniqg: LC CTYPE,
LC MESSAGES, and NLSPATH.

EXIT STATUS
The follow ng exit val ues are returned:

0 Successful conpletion.
>0 An error occurred.

ATTRIBUTES

See attributes(5) for descriptions of the followng attri-
but es:

ATTRI BUTE TYPE| ATTRI BUTE VALUE]|
| |
Avai lability | SUNWesu |
Csl | Enabl ed |
| |

SEE ALSO

comq(l), pack(l), pcat(l), sort(1l), unconpress(l), attri-
but es(5), environ(5)
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Vi

vi, view, vedit - screen-oriented (visual) display editor
based on ex

SYNOPSIS
fusr/bin/vi [ - | -s ] [-1] [-L] [-RI [ -r [ filenane]]
[ -t tag | [-v] [-V] [-x] [ -wn ] [-C]
[ +command | -c¢ command | filenane...
fusr/bin/fview][ - | -s ] [-1] [-L] [-RI [ -r [ filenane]]
[ -t tag ] [-v] [-M [-x] [ -wn ] [-C]
[ +command | -c¢ command | filenane..
fusr/bin/vedit [ - | -s ] [-I] [-L] [-RI [ -r [ filename]]
[ -t tag | [-v] [-V] [-x] [ -wn ] [-C]
[ +command | -c¢ command | filenane...
fusr/xpgd/bin/vi [ - | -s ] [-I] [-L] [-RI [ -r [ filenamne]]
[ -t tag ] [-v] [-M [-x] [ -wn ]
[-C] [ +command | -c command ] filenane...
lusr/xpg4/bin/view[ - | -s ] [-I] [-L] [-R
[ -r [ filename]] [ -t tag ] [-v] [-V] [-x] [ -wn]
[-C] [ +conmand | -c command ] fil enane..
[usr/xpg4/bin/vedit [ - | -s ] [-I] [-L] [-R
[ -r [ filename]] [ -t tag ] [-v] [-V] [-x] [ -wn]
[-C] [ +tcommand | -c command | fil enane...
DESCRIPTION

vi (visual) is a display-oriented text editor based on an
underlying line editor ex. It is possible to use the com
mand node of ex fromw thin vi and to use the command node
of vi fromwthin ex. The visual commands are described on
this manual page; how to set options (like automatically
nunbering lines and automatically starting a new output |ine
when you type carriage return) and all ex line editor com
mands are described on the ex(1l) nanual page.

When using vi, changes you make to the file are reflected in

what you see on your terminal screen. The position of the
cursor on the screen indicates the position wwthin the file.
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The view invocation is the same as vi except that the
readonly flag is set.

The vedit invocation is intended for beginners. It is the
same as Vi except that the report flag is set to 1, the
shownode and novice flags are set, and magic is turned off.
These defaults make it easier to learn how to use vi.

OPTIONS

| nvocation Options
The followi ng invocation options are interpreted by vi (pre-
viously docunented options are discussed in the NOTES sec-
tion of this manual page):

-] -s Suppress all interactive user feedback. Thi s
i s useful when processing editor scripts.

- Set up for editing LISP prograns.

-L List the nane of all files saved as the result
of an editor or system crash.

-R Readonly node; the readonly flag is set,
preventing accidental overwiting of the file.

-r filename Edit filenane after an editor or system crash
(Recovers the version of filenanme that was in
the buffer when the crash occurred.)

-t tag Edit the file containing the tag and position
the editor at its definition.

-V Start up in display editing state wusing vi.
You can achi eve the sanme effect by sinply typ-
ing the -vi command itself.

-V Ver bose. Wen ex conmands are read by neans
of standard input, the input will be echoed to
standard error. This nmay be useful when pro-
cessing ex comands within shell scripts.

- X Encryption option; when used, vi sinulates the
X command of ex and pronpts the user for a
key. This key is used to encrypt and decrypt
text using the algorithmof the crypt command.
The X comand mekes an educated guess to
determ ne whether text read in is encrypted or
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+command | -c

[ usr/ xpg4/ bi n/ vi

not. The tenporary buffer file is encrypted
al so, wusing a transfornmed version of the key
typed in for the -x option.

Set the default wi ndow size to n. This 1is
useful when using the editor over a slow speed
i ne.

Encryption option; sane as the -x option,
except that vi sinulates the C command of ex.
The C conmand is |ike the X conmmand of ex,

except that all text read in is assuned to
have been encrypted.
conmmand

Begin editing by executing the specified edi-
tor comand (usually a search or positioning
comand) .

If both the -t tag and the -c conmand options are given, the
-t tag will be processed first. That is, the file containing
the tag is selected by -t and then the conmand i s executed.

OPERANDS

The foll owi ng operands are supported:

fil ename
COVMVAND SUMVARY

vi Modes
Command

| nput

Last |line

Sanpl e commands

Afile to be edited.

Normal and initial node. Oher nodes return
to comand node upon conpl etion. ESC
(escape) is used to cancel a partial comand.

Entered by setting any of the followng
options: a Ai 1l o0Oc Cs SR Arbitrary
text may then be entered. Input node is nor-
mally termnated with ESC character, or
abnormally, with an interrupt.

Reading input for : / ? or !; ‘termnate by
typing a carriage return; an interrupt can-
cels term nation

In the descriptions, CR stands for carriage return and ESC
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stands for the escape key.

< | v | ~-> arrow keys nove the cursor
hj kil sane as arrow keys
i text ESC i nsert text
cwnewkeSC change word to new
easESC pluralize word (end of word; append s;
escape frominput state)
X del ete a character
dw delete a word
dd delete a line
3dd delete 3 lines
u undo previous change
zZZ exit vi, saving changes
:q! CR qui t, discarding changes
/text CR search for text
AU "D scroll up or down
:cmdCR any ex or ed command
Counts before vi comrands
Nunmbers may be typed as a prefix to sonme commands. They are
interpreted in one of these ways.
| i ne/ col um nunber z G |
scrol | anount "D ~U
repeat effect nost of the rest
I nterrupting, canceling
ESC end insert or inconplete cnd
DEL (del ete or rubout) interrupts
Fi |l e mani pul ation
ZZ if file nodified, wite and exit; otherw se,
exit
- WCR write back changes
W CR forced wite, if perm ssion originally not
valid
- qCR qui t
- q! CR quit, discard changes
- e nanmeCR edit file nane
el CR reedit, discard changes
e + nameCR edit, starting at end
;e +nCR edit starting at line n
;e #CR edit alternate file
el #CR edit alternate file, discard changes
- w nameCR wite file nane
W nameCR overwite file nane
: shCR run shell, then return
- 1cmdCR run cnd, then return
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:nCR

:n argsCR

"G

:ta tagCR

I n general,
bal )
carriage return.

may be

edit next file in arglist
speci fy new argli st

show current file and |ine
position cursor to tag

any ex or ed command (such as substitute or glo-
typed,

preceded by a colon and followed by a

Positioning within file

NE
B
D
U
nG

default),

/ pat
?pat

n

N

[ pat/ +n

AL
R
zCR

wi ndow

z- CR

wi ndow

z.CR

W ndow
[ pat/z-CR

zn. CR
NE
Y

forward screen

backward screen

scroll down hal f screen
scroll up half screen

go to the beginning of the specified line (end

where n is a |ine nunber
next |ine matching pat
previ ous |ine matching pat
repeat last / or ? command
reverse last / or ? conmand
nth Iine after pat

nth Iine before pat

next section/function
previ ous section/function
begi nni ng of sentence

end of sentence

begi nni ng of paragraph

end of paragraph

find matching () { or }

Adj usting the screen

cl ear and redraw w ndow
clear and redraw window if ~L is -> key
redraw screen with current line at top of

redraw screen with current |line at bottom of

redraw screen with current line at center

nove pat |ine to bottom of w ndow
use n-1line w ndow

scroll w ndow down 1 |ine

scroll window up 1 line

Mar ki ng and returning

nove cursor to previous cont ext
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nove cursor to first non-white space in |line

194 mark current position with the ASCI | | ower-case
letter x

"X nove cursor to mark X

"X nove cursor to first non-white space in |ine
mar ked by x

Li ne positioning

top line on screen

| ast |ine on screen

m ddl e |ine on screen

next line, at first non-white
previous line, at first non-white
return, same as +

vV or |j next |ine, sanme colum

Noor k previous |ine, same colum

%' + =z T

Character positioning
A first non white-space character

0 begi nning of Iine

$ end of line

| or -> forward

h or <- backwar d

"H sane as <- (backspace)

space sanme as -> (space bar)

f x find next x

Fx find previous x

t X nove to character prior to next X

TX nove to character foll ow ng previous x

; repeat last f, F, t, or T

, repeat inverse of last f, F, t, or T
n| nove to columm n

% find matching ( { ) or }

Wor ds, sentences, paragraphs

forward a word

back a word

end of word

to next sentence

t o next paragraph

back a sentence

back a paragraph

forward a bl ank-delimted word
back a bl ank-delimted word
end of a blank-delimted word

mwér—*—.f\h\p—‘vm UE

Corrections during insert
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"H erase |l ast character (backspace)

AW erase | ast word

erase your erase character, same as "H (backspace)

kill your kill character, erase this line of input

\ guot es your erase and kill characters

ESC ends insertion, back to command node

CTRL-C i nterrupt, suspends insert node

"D backtab one character; reset |left margin of
aut oi ndent

D caret () followed by control-d (~D)

backtab to begi nning of I|ine;
do not reset left margi n of autoi ndent

0"D backtab to beginning of line; reset left margin
of aut oi ndent
"V guot e non-printable character

I nsert and repl ace

a append after cursor
A append at end of line
i insert before cursor
I insert before first non-blank
o] open |ine bel ow
@) open above
r X repl ace single char with x
Rt ext ESC repl ace characters
Operators

Qperators are followed by a cursor notion, and affect al
text that would have been noved over. For exanple, since w
noves over a word, dw deletes the word that would be noved

over. Doubl e the operator, for exanple, dd to affect whole
i nes.

d del ete

C change

y yank lines to buffer

< | eft shift

> right shift

|

filter through command

M scel | aneous Operati ons

change rest of line (c$)

delete rest of line (d$)

substitute chars (cl)

substitute lines (cc)

join lines

del ete characters (dl)

del ete characters before cursor (dh)

XX emouv on
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Y yank |ines (yy)

Yank and Put
Put inserts the text nobst recently deleted or vyanked; how

ever, if a buffer is named (using the ASCI| |ower-case
letters a - z), the text in that buffer is put instead.

3yy yank 3 lines

3yl yank 3 characters

p put back text after cursor

P put back text before cursor

"Xp put from buffer x

"Xy yank to buffer x

"xd delete into buffer x

Undo, Redo, Retrieve

u undo | ast change

U restore current line

. repeat | ast change

"dp retrieve d' th last delete
USAGE

See largefile(5) for the description of the behavior of i
and view when encountering files greater than or equal to 2
Goyte (2**31 bytes).

ENVIRONMENT
See environ(5) for descriptions of the follow ng environnent
variables that affect the execution of vi: LC _CTYPE,

LC TI ME, LC _MESSAGES, and NLSPATH.

FI LES

[var/tnp default directory where tenporary
work files are placed; it can be
changed using the directory option
(see the ex(1l) set comrand)

[usr/share/lib/termnfol?/*
conpiled term nal description data-
base

fusr/lib/.COREterm ?/* subset of conpi |l ed term nal
descri ption dat abase

ATTRIBUTES

See attributes(5) for descriptions of the followng attri-
but es:
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fusr/ bin/vi
fusr/bin/view
fusr/bin/vedit

ATTRI BUTE TYPE| ATTRI BUTE VALUE]|
| |
| SUNWsu

| Not enabl ed |
|

I
I
| Availability
| CSI

I

[ usr/ xpg4/ bi n/ vi
[ usr/ xpg4/ bi n/ vi ew
[ usr/ xpg4/ bi n/ vedi t

ATTRI BUTE TYPE| ATTRI BUTE VALUE
I I

I

I

| Availability
| csl

I

| SUNWkcu4 |
(O | Enabl ed |
I I
SEE ALSO

intro(l), ed(1l), edit(1l), ex(1l), attributes(5), environ(5),
| argefil e(5), standards(5)

Sol ari s Advanced User's Qui de

AUTHOR
vi and ex were devel oped by The University of California,
Berkeley California, Conputer Science Division, Departnent
of Electrical Engineering and Conputer Science.

NOTES

Two options, although they continue to be supported, have
been replaced in the docunentation by options that follow
t he Command Syntax Standard (see intro(1l)). A -r option
that is not followed wth an option-argunent has been
repl aced by -L and +conmand has been replaced by -c comand.

The nessage file too large to recover with -r option, which
is seen when a file is |oaded, indicates that the file can
be edited and saved successfully, but if the editing session
is lost, recovery of the file with the -r option will not be
possi bl e.
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The editing environnent defaults to certain configuration
opti ons. When an editing session is initiated, vi attenpts
to read the EXINIT environnment variable. If it exists, the
editor uses the values defined in EXINIT, otherw se the
val ues set in $HOVE/ .exrc are used. |f $HOVE/ .exrc does not
exist, the default values are used.

To use a copy of .exrc located in the current directory
ot her than $HOVE, set the exrc option in EXINNT or
$HOME/ . exrc. Options set in EXINIT can be turned off in a
|l ocal .exrc only if exrc is set in EXINIT or $HOVE . exrc.

Tanpering with entries in /usr/share/lib/termnfo/?/* or
fusr/share/lib/term nfo/?/* (for exanple, changing or renov-
ing an entry) can affect prograns such as vi that expect the
entry to be present and correct. In particular, renoving
the "dunmb” term nal may cause unexpected probl ens.

Software tabs using ~T work only immediately after the
aut oi ndent .

Left and right shifts on intelligent termnals do not nake
use of insert and del ete character operations in the term -
nal .

The standard Sol aris version of vi will be replaced by the
PCOSI X. 2-conform ng version (see standards(5)) in the future.
Scripts which use the ex fam |y of addressing and features
shoul d use the /usr/xpg4/bin version of these utilities.
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WC

wc - display a count of lines, words and characters in a
file

SYNOPSIS
we [ -c| -m|] -C] [ -lw]T]file...]
DESCRIPTION

The we utility reads one or nore input files and, by
default, wites the nunber of new ine characters, words and
bytes contained in each input file to the standard out put.

The utility also wites a total count for all nanmed files,
if nore than one input file is specified.

wc considers a word to be a non-zero-length string of char-
acters delimted by white space (for exanple, SPACE, TAB ).
See i swspace(3C) or isspace(30).

OPTIONS

The follow ng options are supported:

-C Count bytes.

-m Count characters.

-C Same as -m

- Count i nes.

-w  Count words delimted by white space characters or new
| ine characters. Delimting characters are Extended
Uni x Code (EUC) characters from any code set defined by

i swspace().

If no option is specified the default is -lwe (count |[ines,
wor ds, and bytes.)

OPERANDS

The foll owi ng operand i s supported:

file A path nane of an input file. |If no file operands
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are specified, the standard input will be used.

USAGE

See largefile(5) for the description of the behavior of wc
when encountering files greater than or equal to 2 CGhyte
(2**31 bytes).

ENVIRONMENT

See environ(5) for descriptions of the follow ng environnment
variables that affect the execution of wc: LC CTYPE,
LC MESSAGES, and NLSPATH.

EXIT STATUS
The follow ng exit values are returned:

0 Successful conpl etion.

>0 An error occurred.

ATTRIBUTES

See attributes(5) for descriptions of the followng attri-
but es:

ATTRI BUTE TYPE| ATTRI BUTE VALUE]|
| |

I

|

| Availability
| I

|

| SUNWsu |
CS | Enabl ed |
| |
SEE ALSO
cksum(1), i sspace(30), i swal pha(30), i swspace( 30,

setl ocal e(3C), attributes(5), environ(5), largefile(b)
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which

which - locate a command; display its pathnanme or alias

SYNOPSIS
which [ filenanme ]

DESCRIPTION

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

FI LES

~/ .cshrc source of aliases and path val ues
[ usr/ bi n/ whi ch

ATTRIBUTES

See attributes(5) for descriptions of the followng attri-
but es:

| ATTRI BUTE TYPE| ATTRI BUTE VALUE
| | |
| Availability | SUNWsu |
| | |

SEE ALSO
csh(1l), attributes(5)

DI AGNCSTI CS
A diagnhostic is given for nanes which are aliased to nore
than a single word, or if an executable file with the argu-
ment nanme was not found in the path.

NOTES

which is not a shell built-in conmmand; it is the UNIX com
mand, /usr/ bi n/ which

BUGS
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Only aliases and paths from ~/.cshrc are wused; inporting
fromthe current environnment is not attenpted. Mist be exe-
cuted by csh(1), since only csh knows about aliases.

To conmpensate for ~/.cshrc files in which aliases depend
upon the pronpt vari able being set, which sets this variable
to NULL. If the ~/.cshrc produces output or pronpts for

i nput when pronpt 1is set, which nmay produce sone strange
results.
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who

who - who is on the system

SYNOPSIS

fusr/bin/who [ -abdH mpgrstTu | [ file ]
fusr/bin/fwho -g [ -nx ] [ file]
/usr/bin/who am

[usr/bin/who am I

[usr/xpg4/bin/who [ -abdH npqrtTu ] [ file ]
[usr/xpg4/bin/fwho -g [ -nx ] [ file ]
[usr/xpg4/bin/who -s [ -bdH npgrtu ] [ file ]
[ usr/ xpg4/ bi n/who am i

[ usr/ xpg4/ bi n/ who am |

DESCRIPTION

The who utility can list the wuser's name, termnal Iine,
login tine, elapsed tinme since activity occurred on the
line, and the process-ID of the command interpreter (shell)
for each current UN X system user. It exam nes the
[var/admutnp file to obtain its information. If file 1is
given, that file (which nust be in utnp(4) format) is exam
ined. Usually, file will be /var/adm wtnp, which contains a
history of all the logins since the file was |ast created.

The general format for output is:

nane [state] line tine [idle] [pid] [coment] [exit]
wher e:
name user's | ogin nane.
state capability of witing to the term nal
l'ine nane of the line found in /dev.
tinme time since user's |ogin.
idle time el apsed since the user's |ast activity.
pi d user's process id.
coment comment line in inittab(4).
exit exit status for dead processes.

OPTIONS
The foll ow ng options are support ed:
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[ usr/ bi n/ who

Process /var/adnfutnp or the naned file wth -b,
-d, -I, -p, -r, -t, -T, and -u options turned on.

Indicate the tine and date of the | ast reboot.

Di splay all processes that have expired and not
been respawned by init. The exit field appears
for dead processes and contains the termnation
and exit values (as returned by wait(3B)), of the
dead process. This can be useful in determning
why a process term nated.

Qut put col um headi ngs above the regul ar output.

List only those lines on which the systemis wait-
ing for sonmeone to login. The nane field is LOA@ N
in such cases. Qher fields are the sane as for
user entries except that the state field does not
exi st.

Qut put only information about the current term -
nal .

Take a nuneric argunent, x, which specifies the
nunber of users to display per line. x nust be at
| east 1. The -n option nmay only be used with -q.

Li st any other process which is currently active
and has been previously spawned by init. The nane
field is the nane of the programexecuted by init
as found in /sbin/inittab. The state, line, and
idle fields have no neani ng. The coment field
shows the id field of the line from/sbin/inittab
that spawned this process. See inittab(4).

(qui ck who) display only the nanes and the nunber
of users currently |logged on. Wen this option is
used, all other options are ignored.

I ndi cate the current run-level of the init pro-
cess.

(default) List only the nane, line, and tine
fields.
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Same as the -s option, except that the state idle,
pid, and comrent, fields are also witten. state
is one of the foll ow ng characters:

+ The termnal allows wite access to other
users.

- The term nal denies wite access to other
users.

? The termnal wite-access state cannot be

det er m ned.

[ usr/ xpg4/ bi n/ who

-7

OPERANDS

Same as the -s option, except that the state field
is also witten. state is one of the characters
listed under the /usr/bin/who version of this
opti on.

If the -u option is used wwth -T, the idle tinme is
added to the end of the previous fornat.

Indicate the last change to the system clock
(using the date utility) by root. See su(1M and
date(1).

List only those users who are currently | ogged in.
The nanme is the user's login nanme. The line is
the nane of the line as found in the directory
/ dev. The time is the tine that the user | ogged
in. The idle colum contains the nunber of hours
and mnutes since activity last occurred on that

particular line. A dot (.) indicates that the
termnal has seen activity in the last mnute and
is therefore “current''. |If nore than twenty-

four hours have el apsed or the |line has not been
used since boot tine, the entry is nmarked old.
This field is wuseful when trying to determ ne
whet her a person is working at the termnal or
not . The pid is the process-1D of the user's
shell. The conmment is the cooment field associ-
ated with this line as found in /sbin/inittab (see
inittab(4)). This can contain information about
where the terminal is |ocated, the telephone
nunber of the dataset, type of termnal if hard-
wired, and so forth.

The foll owi ng operands are supported:
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am | In the "C' locale, Iimt the output to describing
the invoking wuser, equivalent to the -moption.
The amand i or | nust be separate argunents.

file Specify a path nane of a file to substitute for
the database of |ogged-on users that who uses by
defaul t.

ENVIRONMENT
See environ(5) for descriptions of the follow ng environnment
variables that affect the execution of who: LC CTYPE,
LC MESSAGES, LC TIME, and NLSPATH.

EXIT STATUS
The follow ng exit values are returned:
0 Successful conpl etion.
>0 An error occurred.
FI LES
/sbin/inittab script for init.
[ var /[ adm ut np current user and accounting information
[ var/adm wt np hi storic user and accounting information
ATTRIBUTES
See attributes(5) for descriptions of the followng attri-
but es:

[ usr/ bi n/ who

| ATTRIBUTE TYPE| ATTRI BUTE VALUE
I I I
I
I

Availability | SUNWsu |
| |

[ usr/ xpg4/ bi n/ who

| ATTRI BUTE TYPE| ATTRI BUTE VALUE|
I I I
|
I

Availability | SUNWcu4 |
I I
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SEE ALSO
date(l), login(l), nesg(l), init(1M, su(lM, wait(3B)
inittab(4), utnp(4), attributes(5), environ(5), xpg4(5)

NOTES
Super-user: After a shutdown to the single-user state, who
returns a pronpt; since /var/admutnp is updated at |ogin
time and there is no login in single-user state, who cannot
report accurately on this state. who ami, however, returns
the correct information.
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