




















































































































































































































































































































































































































































































































SYSTEM(3S) Suboutine:

a list, instead of a semicolon, to delimit commands.

A command is either a simple-command or one of the following. Unless
otherwise stated, the value returned by a command is that of the last
simple-command executed in the command list.

Comments
A word beginning with # causes that word and all the following charac-
ters up to a new-line to be ignored.

Command Substitution
The standard output from a command enclosed in a pair of grave

accents (™) may be used as part or all of a word; trailing new-lines are
removed.

Parameter Substitution
The character $ is used to introduce substitutable parameters. There
are two types of parameters, positional and keyword. If parameter is a
digit, it is a positional parameter. Keyword parameters (also known as
variables) may be assigned values by writing:

parameter-name=value
parameter-name=value

${ parameter}
The value, if any, of the parameter is substituted. The braces
are required only when parameter is followed by a letter, digit,
or underscore that is not to be interpreted as part of its name.
If parameter is * or @, all the positional parameters, starting
with $1, are substituted (separated by spaces). Parameter $0
is set from argument zero.

The following parameters are automatically set:

# The number of positional parameters in decimal.

? The decimal value returned by the last synchronously
executed command.

$ The process number of this process.

! The process number of the last background command
invoked.

The following parameters are used by the command execution process:
HOME The initial working (home) directory, initially set from
the 6th field in the /etc/passwd file (see Appendix
2.9).
PATH  The search path for commands (see Execution below).

Blank Interpretation

After parameter and command substitution, the results of substitution are
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scanned for internal field separator characters (space, tab and newline)
and split into distinct arguments where such characters are found.
Explicit null arguments (”” or ~) are retained. Implicit null arguments
(those resulting from parameters that have no values) are removed.
File Name Generation

Following substitution, each command word is scanned for the charac-
ters x, ?, and [. If one of these characters appears the word is regarded
as a pattern. The word is replaced with alphabetically sorted file names
that match the pattern. If no file name is found that matches the pattern,
the word is left unchanged. The character . at the start of a file name or
immediately following a /, as well as the character / itself, must be
matched explicitly.

* Matches any string, including the null string.
? Matches any single character.
[::4] Matches any one of the enclosed characters. A pair

of characters separated by — matches any charac-
ter lexically between the pair, inclusive. If the first
character following the opening T is a “!"” any char-
acter not enclosed is matched.

Quoting
The following characters have a special meaning and cause termination
of a word unless quoted:

; & () | © < > new-line space tab

A character may be quoted (i.e., made to stand for itself) by preceding it
with a \. The pair \new-line is ignored. All characters enclosed
between a pair of single quote marks (~), except a single quote, are
quoted. Inside double quote marks (””), parameter and command sub-
stitution occurs and \ quotes the characters \,*, ”, and $. "$*” is
equivalent to ”$1 $2 ...”, whereas "$@"” is equivalent to ”$1” ”$2”

Input/Output

Before a command is executed, its input and output may be redirected

using a special notation. The following may appear anywhere in a

simple-command or may precede or follow a command and are not

passed on to the invoked command; substitution occurs before word or

digit is used:

<word Use file word as standard input (file descriptor 0).

>word: Use file word as standard output (file descriptor 1). If
the file does not exist it is created; otherwise, it is trun-
cated to zero length.

>>word Use file word as standard output. If the file exists output
is appended to it (by first seeking to the end-of-file);
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otherwise, the file is created.

<<[-]word The shell input is read up to a line that is the same as
word, or to an end-of-file. The resulting document
becomes the standard input. If any character of word is
quoted, no interpretation is placed upon the characters
of the document; otherwise, parameter and command
substitution occurs, (unescaped) \new-line is ignored,
and \ must be used to quote the characters \, $,*, and
the first character of word. If — is appended to <<, all
leading tabs are stripped from word and from the docu-

ment.

<&digit Use the file associated with file descriptor digit as stan-
dard input. Similarly for the standard output using
>&digit.

<& The standard input is closed. Similarly for the standard

output using >&-.

If any of the above is preceded by a digit, the file descriptor which will
be associated with the file is that specified by the digit (instead of the
default 0 or 1). For example:

ive 2]

associates file descriptor 2 with the file currently associated with file
descriptor 1.

The order in which redirections are specified is significant. The shell
evaluates redirections left-to-right. For example:

oo I >xxx 2>&1

first associates file descriptor 1 with file xxx. It associates file descriptor
2 with the file associated with file descriptor 1 (i.e. xxx). If the order of
redirections were reversed, file descriptor 2 would be associated with the
terminal (assuming file descriptor 1 had been) and file descriptor 1
would be associated with file xxx.

If a command is followed by & the default standard input for the com-
mand is the empty file /dev/null. Otherwise, the environment for the
execution of a command contains the file descriptors of the invoking
process as modified by input/output specifications.
Environment

The environment (see exec(2)) is a list of parameter name-value pairs
that is passed to an executed program in the same way as a normal
argument list. On invocation, the environment is scanned and a parame-
ter is created for each name found, giving it the corresponding value.

The environment for any simple-command may be augmented by
prefixing it with one or more assignments to parameters.
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TERM=450 cmd;

Signals
The SIGINT and SIGQUIT signals for an invoked command are ignored if
the command is followed by &; otherwise signals have the values inher-
ited by the command execution process from its parent.

Execution
Each time a command is executed, the above substitutions are carried
out. A new process is created and an attempt is made to execute the
command via exec(2).

The parameter PATH defines the search path for the directory containing
the command. Alternative directory names are separated by a colon (:).
The default path is :/bin:/usr/bin (specifying the current directory,
/bin, and /usr/bin, in that order). Note that the current directory is
specified by a null path name, which can appear immediately after the
equal sign or between the colon delimiters anywhere else in the path list.
If the command name contains a / the search path is not used. Other-
wise, each directory in the path is searched for an executable file. If the
file has execute permission but is not an a.out file, it is assumed to be a
file containing commands.

Conventionally, system has been implemented with the Bourne shell, sh.
The current definition of system is not intended to preclude that or its
implementation by another command interpreter that provides the
minimum functionality described here. Of course, any implementation
may provide a superset of the functionality described.
RETURN VALUE

Errors, such as syntax errors, cause a non-zero return value and execu-
tion of the command file is abandoned. Otherwise, the exit status of the
last command executed is returned.

/dev/null
SEE ALSO

dup(2), exec(2), fork(2), pipe(2), signal(2), ulimit(2), umask(2), wait(2).
RELATIONSHIP TO SVID

Identical to the SVID entry.
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NAME
tmpfile — create a temporary file

SYNOPSIS
#include <stdio.h>
FILE *tmpfile ()

DESCRIPTION
Tmpfile creates a temporary file using a name generated by
tmpnam(3S), and returns a corresponding FILE pointer. If the file cannot
be opened, an error message is printed and a NULL pointer is returned.
The file will automatically be deleted when the process using it ter-
minates. The file is opened for update (" w+").

RETURN VALUE
If the file cannot be opened, an error message is printed and a NULL
pointer is returned.

SEE ALSO
creat(2), unlink(2), fopen(3S), mktemp(3C), tmpnam(3S).

RELATIONSHIP TO SVID
Identical to the SVID entry, except that the RETURN VALUE sentence
has also been repeated in the DESCRIPTION section.
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NAME

tmpnam, tempnam — create a name for a temporary file
SYNOPSIS

#include <stdio.h>

char *tmpnam (s)
char =s;

char *tempnam (dir, pfx)
char *dir, *pfx;
DESCRIPTION
These functions generate file names that can safely be used for a tem-
porary file.

Tmpnam always generates a file name using the path-prefix defined as
{P_tmpdir} in the <stdio.h> header file. If s is NULL, tmpnam leaves
its result in an internal static area and returns a pointer to that area. The
next call to tmpnam will destroy the contents of the area. If s is not
NULL, it is assumed to be the address of an array of at least {L_tmpnam}
bytes, where {L_tmpnam} is a constant defined in <stdio.h>; tmpnam
places its result in that array and returns s.

Tempnam allows the user to control the choice of a directory. The argu-
ment dir points to the name of the directory in which the file is to be
created. If dir is NULL or points to a string which is not a name for an
appropriate directory, the path-prefix defined as {P_tmpdir} in the
<stdio.h> header file is used. If that directory is not accessible, /tmp
will be used as a last resort.

Tempnam uses malloc(3X) to get space for the constructed file name,
and returns a pointer to this area. Thus, any pointer value returned from
tempnam may serve as an argument to free (see malloc(3X)). If temp-
nam cannot return the expected result for any reason, i.e. malloc(3X)
failed, or none of the above mentioned attempts to find an appropriate
directory was successful, a NULL pointer will be returned.

SEE ALSO
creat(2), unlink(2), fopen(3S), malloc(3X), mktemp(3C), tmpfile(3S).
APPLICATION USAGE
Many applications prefer their temporary files to have certain favorite ini-
tial letter sequences in their names. Use the pfx argument for this. This
argument may be NULL or point to a string of up to five characters to be
used as the first few characters of the temporary-file name.

The functions tmpnam and tempnam generate a different file name each
time they are called.
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Files created using these functions and either fopen(3S) or creat(2) are
temporary only in the sense that they reside in a directory intended for
temporary use, and their names are unique. It is the user’s responsibility
to use fclose(2) or unlink(2) to remove the file when its use is ended.

If called more than {TMP_MAX} times in a single process, these functions
will start recycling previously used names. Between the time a file name
is created and the file is opened, it is possible for some other process to
create a file with the same name. This can never happen if that other
process is using these functions or mktemp, and the file names are
chosen so as to render duplication by other means unlikely.

RELATIONSHIP TO SVID

Identical to the SVID entry.
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in TRIG(3M)

sin, cos, tan, asin, acos, atan, atan2 — trigonometric functions
(OPTIONAL)

IS
include <math.h>

double sin (x)
double x;

double cos (x)
double x;

double tan (x)
double x;

double asin (x)
double x;

double acos (x)
double x;

double atan (x)
double x;

double atan2 (y, x)
double vy, x;

RIPTION

RETURN

Sin, cos and tan return respectively the sine, cosine and tangent of their
argument x, measured in radians.

Asin returns the arcsine of x, in the range —#/2 to /2.
Acos returns the arccosine of x, in the range 0 to 7.
Atan returns the arctangent of x, in the range —u/2 to 7/2.

Atan2 returns the arctangent of y/x, in the range — to =, using the
signs of both arguments to determine the quadrant of the return value.

VALUI

Sin, cos, and tan lose accuracy when their argument is far from zero
(0). For arguments sufficiently large, these functions return zero when
there would otherwise be a complete loss of significance. In this case a
message indicating TLOSS error is printed on the standard error output.
For less extreme arguments causing partial loss of significance, a PLOSS
error is generated but no message is printed. In both cases, errno is set
to [ERANGE].
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If the magnitude of the argument of asin or acos is greater than one, or
if both arguments of atan2 are zero, zero is returned and errno is set to
[EDOM]. In addition, a message indicating DOMAIN error is printed on the
standard error output.

These error-handling procedures may be changed with the function
matherr(3M).

SEE ALSO
matherr(3M).

RELATIONSHIP TO SVID
Identical to SVID entry. The optional mathematical group is mandatory in
SVID.
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NAME

tsearch, tfind, tdelete, twalk — manage binary search trees
SYNOPSIS

#include <search.h>

char *tsearch (key, rootp, compar)
char *key;

char **xrootp;

int (xcompar)();

char *tfind (key, rootp, compar)
char rkey;

char **rootp;

int (xcompar)();

char *tdelete (key, rootp, compar)
char *key;

char *xrootp;

int (xcompar)();

void twalk (root, action)
char *root;
void (*action)();

DESCRIPTION

Tsearch, tfind, tdelete, and twalk are routines for manipulating binary
search trees. They are generalized from Knuth (6.2.2) Algorithms T and
D. All comparisons are done with a user-supplied routine. This routine
is called with two arguments, the pointers to the elements being com-
pared. It returns an integer less than, equal to, or greater than zero (0),
according to whether the first argument is to be considered less than,
equal to or greater than the second argument. The comparison function
need not compare every byte, so arbitrary data may be contained in the
elements in addition to the values being compared.

Tsearch is used to build and access the tree. Key is a pointer to a
datum to be accessed or stored. If there is a datum in the tree equal to
xkey (the value pointed to by key), a pointer to this found datum is
returned. Otherwise, xkey is inserted, and a pointer to it returned. Only
pointers are copied, so the calling routine must store the data. Rootp
points to a variable that points to the root of the tree. A NULL value for
the variable pointed to by rootp denotes an empty tree; in this case, the
variable will be set to point to the datum which will be at the root of the
new tree.

Like tsearch, tfind will search for a datum in the tree, returning a pointer
to it if found. However, if it is not found, tfind will return a NULL pointer.
The arguments for tfind are the same as for tsearch.
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Tdelete deletes a node from a binary search tree. The arguments are
the same as for tsearch. The variable pointed to by rootp will be
changed if the deleted node was the root of the tree. Tdelete returns a
pointer to the parent of the deleted node, or a NULL pointer if the node is
not found.

Twalk traverses a binary search tree. Root is the root of the tree to be
traversed. (Any node in a tree may be used as the root for a walk below
that node.) Action is the name of a routine to be invoked at each node.
This routine is, in turn, called with three arguments. The first argument
is the address of the node being visited. The second argument is a
value from an enumeration data type typedef enum { preorder, pos-
torder, endorder, leaf } VISIT; (defined in the <search.h> header file),
depending on whether this is the first, second or third time that the node
has been visited (during a depth-first, left-to-right traversal of the tree), or
whether the node is a leaf. The third argument is the level of the node in
the tree, with the root being level zero.
RETURN VALUE

A NULL pointer is returned by tsearch if there is not enough space avail-
able to create a new node.
A NULL pointer is returned by tsearch, tfind and tdelete if rootp is NULL
on entry.
If the datum is found, both tsearch and tfind return a pointer to it. If not,
tfind returns NULL, and tsearch returns a pointer to the inserted item.
SEE ALSO
bsearch(3C), hsearch(3C), Isearch(3C).
APPLICATION USAGE
The pointers to the key and the root of the tree should be of type
pointer-to-element, and cast to type pointer-to-character. Similarly,
although declared as type pointer-to-character, the value returned
should be cast into type pointer-to-element.

The root argument to twalk is one level of indirection less than the rootp
arguments to tsearch and tdelete.

There are two nomenclatures used to refer to the order in which tree
nodes are visited. Tsearch uses preorder, postorder and endorder to
respectively refer to visting a node before any of its children, after its left
child and before its right, and after both its children. The alternate
nomenclature uses preorder, inorder and postorder to refer to the same
visits, which could result in some confusion over the meaning of pos-
torder.

If the calling function alters the pointer to the root, results are unpredict-
able.
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EXAMPLE
' The following code reads in strings and stores structures containing a
pointer to each string and a count of its length. It then walks the tree,

printing out the stored strings and their lengths in alphabetical order.

#include <search.h>
#include <stdio.h>

struct node { /* pointers to these are stored in the tree */
char *string;
int length;

b

char string_space[10000]; /* space to store strings */

struct node nodes[500]; /* nodes to store */

struct node *root = NULL; /* this points to the root */

main( )

char *strptr = string_space;
struct node *nodeptr = nodes;
void print_node( ), twalk( );
int i = 0, node_compare( );

while (gets(strptr) != NULL && i++ < 500) ({

/* set node */

nodeptr— >string = strptr;

nodeptr—>length = strlen(strptr);

/* put node into the tree */

(void) tsearch((char *)nodeptr, &root,
node_compare);

/* adjust pointers, so we don’t overwrite tree */

strptr += nodeptr—>length + 1;

nodeptr+ +;

twalk(root, print_node);

}

/%
This routine compares two nodes, based on an
alphabetical ordering of the string field.

*/

int

node_compare(nodel, node2)
char *nodel, *node2;

return stremp((struct node *) nodel— >string,
(struct node *) node2— >string);
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}

/*
This routine prints out a node, the first time
twalk encounters it.

*/

void

print_node(node, order, level)
struct node **node;

VISIT order;
int level;
if (order == preorder || order == leaf)
(void)printf(”string = %20s, length = %d\n”,
(*node) — >string, (*node)— >length);
)
)

RELATIONSHIP TO SVID
Identical to the SVID entry, except that a programming error in the
node_compare part of the example has been corrected. The SVID

reads:

return strcmp(node1—>string, node2— >string);
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NAME
ttyname, isatty — find name of a terminal
SYNOPSIS
char *ttyname (fildes)
int fildes;
int isatty (fildes)
int fildes;
DESCRIPTION
Ttyname returns a pointer to a string containing the null-terminated path
name of the terminal device associated with file descriptor fildes.
Isatty returns 1 if fildes is associated with a terminal device, zero (0) oth-
erwise.
FILES
/dev/*

RETURN VALUE
Ttyname returns a NULL pointer if fildes does not describe a terminal
device in directory /dev.

APPLICATION USAGE
The return value points to static data whose content is overwritten by
each call.

RELATIONSHIP TO SVID
Identical to the SVID entry.
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NAME
ttyslot — find the slot in the utmp file of the current user
SYNOPSIS

int ttyslot ()

DESCRIPTION
Ttyslot returns the index of the current user's entry in the /etc/utmp
file.
/etc/utmp

SEE ALSO

getut(3C), ttyname(3C).

DIAGNOSTICS
A value of zero (0) is returned if an error was encountered while search-
ing for the terminal name or if none of the above file descriptors is asso-
ciated with a terminal device.

RELATIONSHIP TO SVID
This function is not included in the SVID. It comes from UNIX System V
Release 2.0.

X/OPEN Portability Guide (July 1985) Part Il Page : TTYSLOT(3C) .1







Subroutines UNGETC(3S)

NAME

ungetc — push character back into input stream
SYNOPSIS

#include <stdio.h>

int ungetc (c, stream)
int c;
FILE *stream,;

DESCRIPTION
Ungetc inserts the character ¢ into the buffer associated with an input
stream. That character ¢, will be returned by the next getc(3S) call on
that stream. Ungelc returns c, and leaves the file stream unchanged.

One character of pushback is guaranteed, provided something has
already been read from the stream and the stream is actually buffered.
In the case that stream is stdin , one character may be pushed back
onto the buffer without a previous read statement.

If ¢ equals EOF ungetc does nothing to the buffer and returns EOF.
Fseek(3S) erases all memory of inserted characters.

RETURN VALUE
Ungetc returns EOF if it cannot insert the character.

SEE ALSO
fseek(3S), getc(3S), setbuf(3C).

RELATIONSHIP TO SVID
Identical to the SVID entry.

X/OPEN Portability Guide (July 1985) Part Il Page : UNGETC(83S).1






Subroutines VPRINTF(3S)

vprintf, viprintf, vsprintt — print formatted output of a varargs argument
list
SYNOPSIS
#include <stdio.h>
#include <varargs.h>

int vprintf (format, ap)
char *format;
va_list ap;

int vfprintf (stream, format, ap)
FILE *stream;

char *format;

va_list ap;

int vsprintf (s, format, ap)
char *s, *format;
va_list ap;

DESCRIPTION
vprintf, viprintf, and vsprintf are the same as printf, forintf, and sprintf
respectively, except that instead of being called with a variable number
of arguments, they are called with an argument list as defined by
<varargs.h>.

SEE ALSO
printf(3S).

EXAMPLE
The following demonstrates how viprintf could be used to write an error
routine.

#include <stdio.h>
#include <varargs.h>

/*

* error should be called like

* error(function_name, format, arg1, arg2...);

*/

/*VARARGSO*/

void

error(va_alist)

/* Note that the function_name and format arguments cannot be
* separately declared because of the definition of varargs.
*/
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va_dcl
{
va_list args;
char *fmt;
va_start(args);
/= print out name of function causing error */
(void)fprintf(stderr, “ERROR in %s: ”, va_arg(args, char x));
fmt = va_arg(args, char x);
/* print out remainder of message */
(void)vfprintf(fmt, args);
va_end(args);
(void)abort( );
}

RELATIONSHIP TO SVID
Identical to the SVID entry.
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