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Overview

Preface

Both novice users and those familar with the SunOS operating system can use online man pages
to obtain information about the system and its features. A man page is intended to answer
concisely the question “What does it do?” The man pages in general comprise a reference
manual. They are not intended to be a tutorial.

The following contains a brief description of each man page section and the information it
references:

Section 1 describes, in alphabetical order, commands available with the operating system.

Section 1M describes, in alphabetical order, commands that are used chiefly for system
maintenance and administration purposes.

Section 2 describes all of the system calls. Most of these calls have one or more error returns.
An error condition is indicated by an otherwise impossible returned value.

Section 3 describes functions found in various libraries, other than those functions that
directly invoke UNIX system primitives, which are described in Section 2.

Section 4 outlines the formats of various files. The C structure declarations for the file
formats are given where applicable.

Section 5 contains miscellaneous documentation such as character-set tables.

Section 7 describes various special files that refer to specific hardware peripherals and device
drivers. STREAMS software drivers, modules and the STREAMS-generic set of system calls
are also described.

Section 9E describes the DDI (Device Driver Interface)/DKI (Driver/Kernel Interface),
DDI-only, and DKI-only entry-point routines a developer can include in a device driver.

Section 9F describes the kernel functions available for use by device drivers.

Section 9S describes the data structures used by drivers to share information between the
driver and the kernel.

Below is a generic format for man pages. The man pages of each manual section generally
follow this order, but include only needed headings. For example, if there are no bugs to report,



Preface

there is no BUGS section. See the intro pages for more information and detail about each
section, and man(1) for more information about man pages in general.

NAME This section gives the names of the commands or functions
documented, followed by a brief description of what they
do.

SYNOPSIS This section shows the syntax of commands or functions.

When a command or file does not exist in the standard
path, its full path name is shown. Options and arguments
are alphabetized, with single letter arguments first, and
options with arguments next, unless a different argument
order is required.

The following special characters are used in this section:

[] Brackets. The option or argument enclosed in
these brackets is optional. If the brackets are
omitted, the argument must be specified.

Ellipses. Several values can be provided for the
previous argument, or the previous argument
can be specified multiple times, for example,
“filename..”.

Separator. Only one of the arguments
separated by this character can be specified ata
time.

{1} Braces. The options and/or arguments
enclosed within braces are interdependent,
such that everything enclosed must be treated

as a unit.
PROTOCOL This section occurs only in subsection 3R to indicate the
protocol description file.
DESCRIPTION This section defines the functionality and behavior of the

service. Thus it describes concisely what the command
does. It does not discuss OPTIONS or cite EXAMPLES.
Interactive commands, subcommands, requests, macros,
and functions are described under USAGE.

IOCTL This section appears on pages in Section 7 only. Only the
device class that supplies appropriate parameters to the
ioctl(2) system call is called ioct1 and generates its own
heading. ioct1 calls for a specific device are listed
alphabetically (on the man page for that specific device).

man pages section 3: Extended Library Functions, Volume 3 « October 2012
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OPTIONS

OPERANDS

OUTPUT

RETURN VALUES

ERRORS

USAGE

EXAMPLES

ioctl calls are used for a particular class of devices all of
which have an io ending, such as mtio(71).

This section lists the command options with a concise
summary of what each option does. The options are listed
literally and in the order they appear in the SYNOPSIS
section. Possible arguments to options are discussed under
the option, and where appropriate, default values are
supplied.

This section lists the command operands and describes
how they affect the actions of the command.

This section describes the output - standard output,
standard error, or output files — generated by the
command.

If the man page documents functions that return values,
this section lists these values and describes the conditions
under which they are returned. If a function can return
only constant values, such as 0 or -1, these values are listed
in tagged paragraphs. Otherwise, a single paragraph
describes the return values of each function. Functions
declared void do not return values, so they are not
discussed in RETURN VALUES.

On failure, most functions place an error code in the global
variable errno indicating why they failed. This section lists
alphabetically all error codes a function can generate and
describes the conditions that cause each error. When more
than one condition can cause the same error, each
condition is described in a separate paragraph under the
error code.

This section lists special rules, features, and commands
that require in-depth explanations. The subsections listed
here are used to explain built-in functionality:

Commands
Modifiers
Variables
Expressions
Input Grammar

This section provides examples of usage or of how to use a
command or function. Wherever possible a complete
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10

ENVIRONMENT VARIABLES

EXIT STATUS

FILES

ATTRIBUTES

SEE ALSO

DIAGNOSTICS

WARNINGS

NOTES

BUGS

example including command-line entry and machine
response is shown. Whenever an example is given, the
prompt is shown as example%, or if the user must be
superuser, example#. Examples are followed by
explanations, variable substitution rules, or returned
values. Most examples illustrate concepts from the
SYNOPSIS, DESCRIPTION, OPTIONS, and USAGE
sections.

This section lists any environment variables that the
command or function affects, followed by a brief
description of the effect.

This section lists the values the command returns to the
calling program or shell and the conditions that cause these
values to be returned. Usually, zero is returned for
successful completion, and values other than zero for
various error conditions.

This section lists all file names referred to by the man page,
files of interest, and files created or required by commands.
Each is followed by a descriptive summary or explanation.

This section lists characteristics of commands, utilities,
and device drivers by defining the attribute type and its
corresponding value. See attributes(5) for more
information.

This section lists references to other man pages, in-house
documentation, and outside publications.

This section lists diagnostic messages with a brief
explanation of the condition causing the error.

This section lists warnings about special conditions which
could seriously affect your working conditions. This is not
a list of diagnostics.

This section lists additional information that does not
belong anywhere else on the page. It takes the form of an
aside to the user, covering points of special interest.
Critical information is never covered here.

This section describes known bugs and, wherever possible,
suggests workarounds.
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Exacct(3PERL)

Name Exacct - exacct system calls and error handling

Synopsis use Sun::Solaris::Exacct qw(:EXACCT ALL);
my $ea rec = getacct(P_PID, $%);

Description This module provides access to the ea_error(3EXACCT) function and for all the extended
accounting system calls. Constants from the various libexacct(3LIB) header files are also
provided.

Constants TheP_PID,P TASKID,P PROJID andall the EW *, EP_*, EXR * macros are provided as Perl
constants.

Functions getacct($idtype, $id)
The $idtype parameter must be either P_ TASKID or P_PID and $id must be a
corresponding task or process ID. This function returns an object of type
Sun::Solaris::Exacct::0bject, representing the unpacked accounting buffer returned
by the underlying getacct(2) system call. In the event of error, undef is returned.

putacct($idtype, $id, $record)
The $idtype parameter must be either P TASKID or P_PID and $id must be a
corresponding task or process ID. If $record is of type Sun::Solaris::Exacct::Object, it is
converted to the corresponding packed libexacct object and passed to the putacct(2)
system call. If $record is not of type Sun: :Solaris: :Exacct: :Object it is converted to a
string using the normal Perl conversion rules and stored as a raw buffer. For predictable
and endian-independent results, any raw bufters should be constructed using the Perl
pack () function. This function returns true on success and false on failure.

wracct($idtype, $id, $flags)
The $idtype parameter must be either P_TASKID or P_PID and $id mustbea
corresponding task or process ID. The $flags parameter must be either EW_INTERVAL or
EW_PARTIAL. The parameters are passed directly to the underlying wracct(2) system call.
This function returns true on success and false on failure.

ea error()
This function provides access to the ea_error(3EXACCT) function. It returns a
double-typed scalar that becomes one of the EXR_* constants. In a string context it
becomes a descriptive error message. This is the exacct equivalent to the $! (errno) Perl
variable.

ea error_str()
This function returns a double-typed scalar that in a numeric context will be one of the
EXR_* constants as returned by ea_error. In a string context it describes the value returned
by ea_error. If ea_error returns EXR_SYSCALL_FAIL, the string value returned is the
value returned by strerror(3C). This function is provided as a convenience so that
repeated blocks of code like the following can be avoided:

if (ea error() == EXR SYSCALL FAIL) {
print("error: $!\n");
} else {
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Exacct(3PERL)

Class methods
Object methods

Exports

print("error: ", ea error(), "\n");

}

ea _register catalog($cat pfx, $catalog id, $export, @idlist)
This convenience function is a wrapper around the
Sun::Solaris::Exacct::Catalog->register() method.

ea new catalog($integer)

ea new catalog($cat obj)

ea new catalog($type, $catalog, $id)
These convenience functions are wrappers around the
Sun::Solaris::Exacct::Catalog->new() method. See Exacct::Catalog(3PERL).

ea new file($name, $oflags, creator => $creator, aflags => $aflags, mode =>
$mode)
This convenience function is a wrapper around the
Sun::Solaris::Exacct::File->new() method. See Exacct: :File(3PERL).

ea new item($catalog, $value)
This convenience function is a wrapper around the
Sun::Solaris::Exacct::0Object::Item->new() method. See
Exacct::0bject::Item(3PERL).

ea new group($catalog, @objects)
This convenience function is a wrapper around the
Sun::Solaris::Exacct::0bject: :Group->new() method. See
Exacct::0bject: :Group(3PERL).

ea_dump object($object, $filehandle)
This convenience function is a wrapper around the
Sun::Solaris::Exacct::0bject->dump() method. See Exacct::0bject(3PERL).

None.
None.

By default nothing is exported from this module. The following tags can be used to selectively
import constants and functions defined in this module:

:SYSCALLS getacct(), putacct(),andwracct()

:LIBCALLS ea_error() andea _error_str()

: CONSTANTS P_PID,P TASKID,P PROJID,EW *, EP * and EXR *

: SHORTHAND ea register catalog(),ea new catalog(),ea new file(),

ea new item(),andea new group()

:ALL :SYSCALLS, : LIBCALLS, : CONSTANTS, and : SHORTHAND
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: EXACCT_CONSTANTS : CONSTANTS, plus the : CONSTANTS tags for Sun: :Solaris: :Catalog,
Sun::Solaris::File,and Sun::Solaris::0Object

:EXACCT_ALL tALL, plus the :ALL tags for Sun: :Solaris::Catalog,
Sun::Solaris::File,and Sun::Solaris::0Object

Attributes See attributes(5) for descriptions of the following attributes:

ATTRIBUTETYPE ATTRIBUTE VALUE

Availability runtime/perl-510/module/sun-solaris

Interface Stability Committed

SeeAlso getacct(2),putacct(2),wracct(2),ea_error(3EXACCT), Exacct: :Catalog(3PERL),
Exacct::File(3PERL), Exacct::0bject(3PERL), Exacct::0bject: :Group(3PERL),
Exacct::0bject::Item(3PERL), libexacct(3LIB), attributes(5)

Notes The modules described in the section 3PERL manual pages make extensive use of the Perl
"double-typed scalar" facility. This facility allows a scalar value to behave either as an integer
or as a string, depending upon context. It is the same behavior as exhibited by the $! Perl
variable (errno). It is useful because it avoids the need to map from an integer value to the
corresponding string to display a value. Some examples are provided below:

# Assume $obj is a Sun::Solaris::Item
my $type = $obj->type();

# Print "2 EO ITEM"
printf("sd %s\n", $type, $type);

# Behave as an integer, $i ==
my $1 = 0 + $type;

# Behave as a string, $s = "abc EO ITEM xyx"
my $s = "abc $type xyz";

Wherever a function or method is documented as returning a double-typed scalar, the
returned value exhibits this type of behavior.
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Name

Synopsis

Description

Constants

Functions

Class methods

Exacct::Catalog - exacct catalog tag manipulation

use Sun::Solaris::Exacct::Catalog qw(:ALL);
my $ea cat = Sun::Solaris::Exacct::Catalog->new(
&EXT UINT64 | &EXC DEFAULT | &EXD PROC PID);

This class provides a wrapper around the 32-bit integer used as a catalog tag. The catalog tag is
represented as a Perl object blessed into the Sun: :Solaris: :Exacct: :Catalog class so that
methods can be used to manipulate fields in a catalog tag.

All the EXT_*, EXC_*, and EXD_* macros are provided as constants. Constants passed to the
methods below can either be the integer value such as EXT_UINTS8 or the string representation
such as "EXT_UINTS".

None.

register($cat pfx, $catalog id, $export, @idlist)
This method is used to register application-defined 1ibexacct(3LIB) catalogs with the
exacct Perl library. See </usr/include/sys/exacct_catalog.h> for details of the catalog
tag format. This method allows symbolic names and strings to be used for manipulating
application-defined catalogs. The first two parameters define the catalog prefix and
associated numeric catalog ID. If the $export parameter is true, the constants are exported
into the caller's package. The final parameter is a list of (id, name) pairs that identify the
required constants. The constants created by this method are formed by appending
$cat_pfxand"_"to each name in the list, replacing any spaces with underscore characters
and converting the resulting string to uppercase characters. The $catalog_name value is
also created as a constant by prefixing it with EXC_ and converting it to uppercase
characters. Its value becomes that of $catalog_id shifted left by 24 bits. For example, the
following call:

Sun::Solaris::Exacct::Catalog->ea register("MYCAT", 0x01, 1,
FIRST => 0x00000001, SECOND => 0x00000010);

results in the definition of the following constants:

EXC_MYCAT 0x01 << 24
MYCAT_FIRST 0x00000001
MYCAT_SECOND 0x00000010

Only the catalog ID value of 0x01 is available for application use (EXC_LOCAL). All other
values are reserved. While it is possible to use values other than 0x01, they might conflict
with future extensions to the libexacct file format.

If any errors are detected during this method, a string is returned containing the
appropriate error message. If the call is sucessful, undef is returned.

new($integer)
new($cat obj)
new($type, $catalog, $id)
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Object methods

Exports

Attributes

See Also
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This method creates and returns a new Catalog object, which is a wrapper around a 32-bit
integer catalog tag. Three possible argument lists can be given. The first variant is to pass an
integer formed by bitwise-inclusive OR of the appropriate EX[TCD]_* constants. The
second variant is to pass an existing Catalog object that will be copied. The final variant is to
pass in the type, catalog and ID fields as separate values. Each of these values can be either
an appropriate integer constant or the string representation of the constant.

value()

type()

catalog()

id()

type str()
catalog str()
id str()

This method allows the value of the catalog tag to be queried. In a scalar
context it returns the 32-bit integer representing the tag. In a list context it
returns a (type, catalog, id) triplet, where each member of the tripletis a
dual-typed scalar.

This method returns the type field of the catalog tag as a dual-typed scalar.

This method returns the catalog field of the catalog tag as a dual-typed
scalar.

This method returns the id field of the catalog tag as a dual-typed scalar.

These methods return string representations of the appropriate value.
These methods can be used for textual output of the various catalog fields.
The string representations of the constants are formed by removing the
EXT_, EXC_, or EXD_ prefix, replacing any underscore characters with
spaces, and converting the remaining string to lowercase characters.

By default nothing is exported from this module. The following tags can be used to selectively
import constants and functions defined in this module:

:CONSTANTS

tALL

EXT * EXC_*,and EXD *

:CONSTANTS

See attributes(5) for descriptions of the following attributes:

ATTRIBUTETYPE ATTRIBUTE VALUE

Availability

runtime/perl-510/module/sun-solaris

Interface Stability

Committed

Exacct(3PERL), Exacct::File(3PERL), Exacct::0bject(3PERL),
Exacct::0Object: :Group(3PERL), Exacct::0Object::Item(3PERL), libexacct(3LIB),

attributes(5)
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Name

Synopsis

Description

Constants

Functions

Class methods

Exacct::File - exacct file manipulation

use Sun::Solaris::Exacct::File qw(:ALL);
my $ea file = Sun::Solaris::Exacct::File->new($myfile, &0 RDONLY);
my $ea obj = $ea file->get();

This module provides access to the libexacct(3LIB) functions that manipulate accounting
files. The interface is object-oriented and allows the creation and reading of libexacct files.
The Clibrary calls wrapped by this module are ea_open(3EXACCT), ea_close(3EXACCT),
ea_next object(3EXACCT), ea previous object(3EXACCT),

ea write object(3EXACCT),ea get object(3EXACCT),ea get creator(3EXACCT),
and ea_get_hostname(3EXACCT). The file read and write methods all operate on
Sun::Solaris::Exacct::0bject objects and perform all the necessary memory
management, packing, unpacking, and structure conversions that are required.

EO HEAD,EO TAIL,EO NO VALID HDR,EO POSN MSK,and EO VALIDATE MSK.Other constants
needed by the new() method below are in the standard Perl Fentl module.

None.

new($name, $oflags, creator => $creator,
This method opens a libexacct file as specified by the mandatory parameters $name and
$oflags,and returnsa Sun: :Solaris: :Exacct: : File object, or undef if an error occurs.
The parameters $creator, $aflags, and $mode are optional and are passed as (name =>
value) pairs. The only valid values for $oflags are the combinations of 0_RDONLY,
0 WRONLY, 0 RDWR,and O CREAT described below.

The $creator parameter is a string describing the creator of the file. If it is required (for
instance, when writing to a file) but absent, it is set to the string representation of the
caller's UID. The $aflags parameter describes the required positioning in the file for
0_RDONLY access: either EO_ HEAD or EQ_TAIL are allowed. If absent, EO_HEAD is assumed.
The $mode parameter is the file creation mode and is ignored unless 0_CREAT is specified in
$oflags. If $mode is unspecified, the file creation mode is set to 0666 (octal). If an error
occurs, it can be retrieved with the Sun: :Solaris: :Exacct::ea_error() function. See
Exacct(3PERL).

$oflags $aflags Action

0_RDONLY Absent or EO_HEAD Open for reading at the start of
the file.

0 RDONLY EO TAIL Open for reading at the end of the
file.

0_WRONLY Ignored File must exist, open for writing
at the end of the file.
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$oflags $aflags Action

0_WRONLY | O_CREAT Ignored Create file if it does not exist,
otherwise truncate and open for
writing.

0_RDWR Ignored File must exist, open for
reading/writing, positioned at the
end of the file.

0_RDWR | 0_CREAT Ignored Create file if it does not exist,
otherwise truncate and open for
reading/writing.

Object methods There is no explicit close () method for a Sun::Solaris: :Exacct::File. The fileis closed

18

when the file handle object is undefined or reassigned.

creator()

This method returns a string containing the creator of the file or undef if the file does not
contain the information.

hostname()

This method returns a string containing the hostname on which the file was created, or
undef if the file does not contain the information.

next()

This method reads the header information of the next record in the file. In a scalar context
the value of the type field is returned as a dual-typed scalar that will be one of EO_ITEM,
EO_GROUP, or EO_NONE. In a list context it returns a two-element list containing the values of
the type and catalog fields. The type element is a dual-typed scalar. The catalog element is
blessed into the Sun: :Solaris: :Exacct: :Catalog class. If an error occurs, undef or
(undef, undef) is returned depending upon context. The status can be accessed with the
Sun::Solaris::Exacct::ea_error() function.See Exacct(3PERL).

previous()

This method reads the header information of the previous record in the file. In a scalar
context it returns the type field. In a list context it returns the two-element list containing
the values of the type and catalog fields, in the same manner as the next () method. Error
are also returned in the same manner as the next () method.

get()

This method reads in the libexacct record at the current position in the file and returns a
Sun::Solaris::Exacct::0bject containing the unpacked data from the file. This object
can then be further manipulated using its methods. In case of error undef is returned and
the error status is made available with the Sun: :Solaris: :Exacct::ea_error() function.
After this operation, the position in the file is set to the start of the next record in the file.

write(@ea obj)

This method converts the passed list of Sun::Solaris::Exacct::Objects into libexacct file
format and appends them to the libexacct file, which must be open for writing. This
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method returns true if successful and false otherwise. On failure the error can be examined
with the Sun: :Solaris: :Exacct::ea_error() function.

Exports By default nothing is exported from this module. The following tags can be used to selectively
import constants defined in this module:

: CONSTANTS
EO_HEAD, EO_TAIL,EO NO VALID HDR,EO POSN MSK,and EO VALIDATE MSK

:ALL
: CONSTANTS, Fentl(: DEFAULT).

Attributes See attributes(5) for descriptions of the following attributes:

ATTRIBUTETYPE ATTRIBUTE VALUE

Availability runtime/perl-510/module/sun-solaris

Interface Stability Committed

SeeAlso ea close(3EXACCT), ea_get creator(3EXACCT), ea_get_hostname(3EXACCT),
ea_get object(3EXACCT), ea next _object(3EXACCT), ea_open(3EXACCT),
ea_previous object(3EXACCT),ea write object(3EXACCT), Exacct(3PERL),
Exacct::Catalog(3PERL), Exacct::0bject(3PERL), Exacct::0bject::Group(3PERL),
Exacct::0bject::Item(3PERL), libexacct(3LIB), attributes(5)
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Name

Synopsis

Description

Constants

Functions

Class methods

Object methods

Exacct::Object — exacct object manipulation

use Sun::Solaris::Exacct::Object qw(:ALL);
print($ea_obj->value(), "\n");

This module is used as a parent of the two possible types of Perl exacct objects: Items and
Groups. An Item is either a single data value such as the number of seconds of user CPU time
consumed by a process, an embedded Perl exacct object, or a block of raw data. A Group is an
ordered collection of Perl exacct Items such as all of the resource usage values for a particular
process or task. If Groups need to be nested within each other, the inner Groups can be stored
as embedded Perl exacct objects inside the enclosing Group.

This module contains methods that are common to both Perl exacct Items and Groups. The
attributes of Sun: :Solaris: :Exacct::0bject and all classes derived from it are read-only
after initial creation with new(). This behavior prevents the inadvertent modification of the
attributes that could produce inconsistent catalog tags and data values. The only exception is
the array used to store the Items inside a Group object, which can be modified using the
normal Perl array operators. See the value () method below.

EO ERROR, EO NONE,EQ ITEM,and EO GROUP.

None.

dump ($object, $filehandle) This method dumps formatted text representation of a
Perl exacct object to the supplied file handle. If no file
handle is specified, the text representation is dumped to
STDOUT. See EXAMPLES below for sample output.

type() This method returns the type field of the Perl exacct object.
The value of the type field is returned as a dual-typed scalar
and is either EO ITEM, EO GROUP, or EO NONE.

catalog() This method returns the catalog field of the Perl exacct object.
The value is returned asa Sun: :Solaris: :Exacct: :Catalog
object.

match_catalog($catalog) This method matches the passed catalog tag against the
object. True is returned of a match occurs. Otherwise false is
returned. This method has the same behavior as the
underlying ea_match_object_catalog(3EXACCT)
function.

value() This method returns the value of the Perl exacct object. In the
case of an Item, this object will normally be a Perl scalar,
either a number or string. For raw Items, the buffer contained
inside the object is returned as a Perl string that can be
manipulated with the Perl unpack () function. If the Item
contains either a nested Item or a nested Group, the enclosed
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Exports

Examples

Item is returned as a reference to an object of the appropriate
subtype of the Sun: :Solaris: :Exacct::0Object class.

For Group objects, if value() is called in a scalar context, the
return value is a reference to the underlying array used to
store the component Items of the Group. Since this array can
be manipulated with the normal Perl array indexing syntax
and array operators, the objects inside the Group can be
manipulated. All objects in the array must be derived from
the Sun::Solaris::Exacct::0bject class. Any attempt to
insert something else into the array will generate a fatal
runtime error that can be caught with an eval { } block.

If value() is called in a list context for a Group object, it
returns a list of all the objects in the Group. Unlike the array
reference returned in a scalar context, this list cannot be
manipulated to add or delete Items from a Group. This
mechanism is considerably faster than the array mechanism
described above and is the preferred mechanism if a Group is
being examined in a read-only manner.

By default nothing is exported from this module. The following tags can be used to selectively
import constants and functions defined in this module:

:CONSTANTS EO ERROR, EO NONE,EQ ITEM,and EO GROUP

:ALL : CONSTANTS

EXAMPLE 1 Output of the dump () method for a Perl exacct Group object.

The following is an example of output of the dump () method for a Perl exacct Group object.

GROUP
Catalog = EXT GROUP|EXC DEFAULT|EXD GROUP PROC PARTIAL
ITEM
Catalog
Value = 3

ITEM
Catalog = EXT UINT32|EXC DEFAULT|EXD PROC UID
Value = 0

ITEM
Catalog = EXT UINT32|EXC DEFAULT|EXD PROC GID
Value = 0

ITEM
Catalog
Value = 0

ITEM
Catalog

EXT UINT32|EXC DEFAULT|EXD PROC PID

EXT_UINT32|EXC_DEFAULT|EXD PROC_PROJID

EXT UINT32|EXC_DEFAULT|EXD PROC_TASKID
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Attributes

See Also

EXAMPLE 1 Output of the dump () method for a Perl exacct Group object. (Continued)
Value = 0
ITEM

Catalog = EXT_STRING|EXC_DEFAULT|EXD_PROC_COMMAND
Value = fsflush

ENDGROUP
See attributes(5) for descriptions of the following attributes:
ATTRIBUTETYPE ATTRIBUTE VALUE
Availability runtime/perl-510/module/sun-solaris
Interface Stability Committed

ea_match _object catalog(3EXACCT), Exacct(3PERL), Exacct::Catalog(3PERL),
Exacct::File(3PERL), Exacct::0Object: :Group(3PERL), Exacct::0Object: :Item(3PERL),
libexacct(3LIB), attributes(5)
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Name

Synopsis

Description

Constants
Functions

Class methods

Object methods

Exacct::Object::Group - exacct group manipulation

use Sun::Solaris::Exacct::0Object;
my $ea grp = Sun::Solaris::Exacct::0bject::Group->new(
& EXT GROUP | &EXC DEFAULT | &EXD GROUP_PROC);

This module is used for manipulating libexacct(3LIB) Group objects. A libexacct Group
object is represented as an opaque reference blessed into the
Sun::Solaris::Exacct::0Object: :Group class, which is a subclass of the
Sun::Solaris::Exacct::0bject class. The Items within a Group are stored inside a Perl
array. A reference to the array can be accessed with the inherited value () method. The
individual Items within a Group can be manipulated with the normal Perl array syntax and
operators. All data elements of the array must be derived from the
Sun::Solaris::Exacct::0bject class. Group objects can also be nested inside each other
simply by adding an existing Group as a data Item.

None.
None.

Class methods include those inherited from the Sun: :Solaris: :Exacct: :0bject base class,
plus the following:

new($catalog, @objects) This method creates and returns a new
Sun::Solaris::Exacct::0bject::Group. The catalog tag
can be either an integer or a
Sun::Solaris::Exacct::Catalog. The catalog tag should be
avalid catalog tag for a Perl exacct Group object. The
@objects parameter is a list of
Sun::Solaris::Exacct::0bject to be stored inside the
Group. A copy of all the passed Items is taken and any Group
objects are recursively copied. The contents of the returned
Group object can be accessed with the array returned by the
value method.

as_hash() This method returns the contents of the group as a hash reference. It uses
the string value of each item's catalog ID as the hash entry key and the
scalar value returned by value() as the hash entry value. This form
should be used if there are no duplicate catalog tags in the group.

This method and its companion as_hashlist() are the fastest ways to
access the contents of a Group.

as_hashlist() This method returns the contents of the group as a hash reference. It uses
the string value of each item's catalog id as the hash entry key and an array
of the scalar values returned by value() as the hash entry value for all the
items that share a common key. This form should be used if there might
be duplicate catalog tags in the group.
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This method and its companion as_hash () are the fastest ways to access
the contents of a Group.

Exports None.

Attributes See attributes(5) for descriptions of the following attributes:

ATTRIBUTETYPE ATTRIBUTE VALUE

Availability runtime/perl-510/module/sun-solaris

Interface Stability Committed

SeeAlso Exacct(3PERL), Exacct::Catalog(3PERL), Exacct::File(3PERL),
Exacct::0bject(3PERL), Exacct::0Object::Item(3PERL), libexacct(3LIB),
attributes(5)

24 man pages section 3: Extended Library Functions, Volume 3 « LastRevised 1 Dec 2002


http://www.oracle.com/pls/topic/lookup?ctx=E26502&id=REFMAN5attributes-5
http://www.oracle.com/pls/topic/lookup?ctx=E26502&id=REFMAN3Flibexacct-3lib
http://www.oracle.com/pls/topic/lookup?ctx=E26502&id=REFMAN5attributes-5

Exacct::Object:Item(3PERL)

Name

Synopsis

Description

Constants
Functions

Class methods

Exacct:Object::Item - exacct item manipulation

use Sun::Solaris::Exacct::0Object;
my $ea item = Sun::Solaris::Exacct::0Object::Item->new(
&EXT UINT64 | &EXC DEFAULT | &EXD PROC PID, $$%);

This module is used for manipulating 1ibexacct(3LIB) data Items. A libexacct Item is
represented as an opaque reference blessed into the Sun: :Solaris: :Exacct::0Object::Item
class, which is a subclass of the Sun: : Solaris: :Exacct: :Object class. The underlying
libexacct data types are mapped onto Perl types as follows:

libexacct type Perlinternal type
EXT UINT8 IV (integer)
EXT UINT16 IV (integer)
EXT UINT32 IV (integer)
EXT UINT64 IV (integer)
EXT_DOUBLE NV (double)
EXT STRING PV (string)
EXT RAW PV (string)
EXT_EXACCT_OBJECT Sun::Solaris::Exacct::0bject subclass

None.

None.

Class methods include those inherited from the Sun: :Solaris: :Exacct: :Object base class,
plus the following:

new($catalog, $value) This method creates and returns a new
Sun::Solaris::Exacct::0bject::Item. The catalogtagcan
be either an integer ora Sun::Solaris: :Exacct::Catalog.
This catalog tag controls the conversion of the Perl value to the
corresponding Perl exacct data type as described in the table
above. If the catalog tag has a type field of EXT_EXACCT_OBJECT,
the value must be a reference to either an Item or a Group object
and the passed object is recursively copied and stored inside the
new Item. Because the returned Item is constant, it is
impossible, for example, to create an Item representing CPU
seconds and subsequently modify its value or change its catalog
value. This behavior is intended to prevent mismatches between
the catalog tag and the data value.
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Object methods
Exports

Attributes

See Also

26

Object methods are those inherited from the Sun: :Solaris: :Exacct: :0Object.
None.

See attributes(5) for descriptions of the following attributes:

ATTRIBUTETYPE ATTRIBUTE VALUE

Availability runtime/perl-510/module/sun-solaris

Interface Stability Committed

Exacct(3PERL), Exacct::Catalog(3PERL), Exacct::File(3PERL),
Exacct::0bject(3PERL), Exacct::0bject::Group(3PERL), libexacct(3LIB),
attributes(5)
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getprojent(3PROJECT)

Name

Synopsis

Description

getprojent, getprojbyname, getprojbyid, getdefaultproj, inproj, getprojidbyname, setprojent,
endprojent, fgetprojent — project database entry operations

cc [ flag... 1 file... —lproject [ library... ]
#include <project.h>

struct project *getprojent(struct project *proj, void *buffer,
size t bufsize);

struct project *getprojbyname(const char *name,
struct project *proj, void *buffer, size t bufsize);

struct project *getprojbyid(projid_t projid,
struct project *proj, void *buffer, size t bufsize);

struct project *getdefaultproj(const char *username,
struct project *proj, void *buffer, size t bufsize);

int inproj(const char *username, const char *projname,
void *buffer, size t bufsize);

projid t getprojidbyname(const char *name);

void setprojent(void);

void endprojent(void);

struct project *fgetprojent(FILE *f, struct project *proj,
void *buffer, size t bufsize);

These functions are used to obtain entries describing user projects. Entries can come from any
of the sources for a project specified in the /etc/nsswitch. conf file (see nsswitch.conf(4)).

The setprojent(),getprojent(),and endprojent() functions are used to enumerate
project entries from the database.

The setprojent () function effectively rewinds the project database to allow repeated
searches. It sets (or resets) the enumeration to the beginning of the set of project entries. This
function should be called before the first call to getprojent ().

The getprojent() function returns a pointer to a structure containing the broken-out fields
of an entry in the project database. When first called, getprojent () returns a pointer toa
project structure containing the first project structure in the project database. Successive calls
can be used to read the entire database.

The endprojent () function closes the project database and deallocates resources when
processing is complete. It is permissible, though possibly less efficient, for the process to call
more project functions after calling endprojent().

The getprojbyname () function searches the project database for an entry with the project
name specified by the character string name.
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The getprojbyid() function searches the project database for an entry with the (numeric)
project ID specified by projid.

The getdefaultproj () function first looks up the project key word in the user_attr
database used to define user attributes in restricted Solaris environments. If the database is
available and the keyword is present, the function looks up the named project, returning NULL
if it cannot be found or if the user is not a member of the named project. If absent, the function
looks for a match in the project database for the special project user.username. If no match is
found, or if the user is excluded from project user.username, the function looks at the default
group entry of the passwd database for the user, and looks for a match in the project database
for the special name group.groupname, where groupname is the default group associated with
the password entry corresponding to the given username. If no match is found, or if the user is
excluded from project group.groupname, the function returns NULL. A special project entry
called 'default’ can be looked up and used as a last resort, unless the user is excluded from
project 'default’. On successful lookup, this function returns a pointer to the valid project
structure. By convention, the user must have a default project defined on a system to be able to
log on to that system.

The inproj () function checks if the user specified by username is able to use the project
specified by projname. This function returns 1 if the user belongs to the list of project's users, if
there is a project's group that contains the specified user, if project is a user's default project, or
if project's user or group list contains “*” wildcard. In all other cases it returns 0.

The getprojidbyname () function searches the project database for an entry with the project
name specified by the character string name. This function returns the project ID if the
requested entry is found; otherwise it returns —1.

The fgetprojent () function, unlike the other functions described above, does not use
nsswitch.conf;it reads and parses the next line from the stream f, which is assumed to have
the format of the project(4) file. This function returns the same values as getprojent ().

The getprojent(),getprojbyname(), getprojbyid(), getdefaultproj(),and inproj()
functions are reentrant interfaces for operations with the project database. These functions
use buffers supplied by the caller to store returned results and are safe for use in both
single-threaded and multithreaded applications.

Reentrant interfaces require the additional arguments proj, buffer, and bufsize. The proj
argument must be a pointer to a struct project structure allocated by the caller. On
successful completion, the function returns the project entry in this structure. Storage
referenced by the project structure is allocated from the memory provided with the buffer
argument, which is bufsize bytes in size. The content of the memory buffer could be lost in
cases when these functions return errors.

For enumeration in multithreaded applications, the position within the enumeration is a
process-wide property shared by all threads. The setprojent() function can be used in a
multithreaded application but resets the enumeration position for all threads. If multiple
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Return Values

Errors

threads interleave calls to getprojent (), the threads will enumerate disjoint subsets of the
project database. The inproj (), getprojbyname(), getprojbyid(), and getdefaultproj()
functions leave the enumeration position in an indeterminate state.

Project entries are represented by the struct project structure defined in <project.h>.

struct project {

char *pj_name; /* name of the project */

projid t pj projid; /* numerical project id */

char *pj comment; /* project comment */

char **pj users; /* vector of pointers to
project user names */

char **pj groups; /* vector of pointers to
project group names */

char *pj_attr; /* project attributes */

+;

The getprojbyname() and getprojbyid() functions each return a pointer toa struct
project if they successfully locate the requested entry; otherwise they return NULL.

The getprojent() function returns a pointer to a struct project if it successfully
enumerates an entry; otherwise it returns NULL, indicating the end of the enumeration.

The getprojidbyname() function returns the project ID if the requsted entry is found;
otherwise it returns —1 and sets errno to indicate the error.

When the pointer returned by the reentrant functions getprojbyname (), getprojbyid(), and
getprojent() is non-null, it is always equal to the proj pointer that was supplied by the caller.

Upon failure, NULL is returned and errno is set to indicate the error.

The getprojent (), getprojbyname(), getprojbyid(),inproj(),getprojidbyname(),
fgetprojent(),and getdefaultproj () functions will fail if:

EINTR A signal was caught during the operation.

EIO An1/O error has occurred.

EMFILE  There are OPEN_MAX file descriptors currently open in the calling process.
ENFILE  The maximum allowable number of files is currently open in the system.

ERANGE  Insufficient storage was supplied by buffer and bufsize to contain the data to be
referenced by the resulting project structure.

These functions can also fail if the name service switch does not specify valid project(4) name
service sources. In the case of an incompletely configurated name service switch
configuration, getprojbyid () and other functions can return error values other than those
documented above. These conditions usually occur when the nsswitch. conf file indicates
that one or more name services is providing entries for the project database when that name
service does not actually make a project table available.
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Usage When compiling multithreaded applications, see Intro(3), Notes On Multithreaded
Applications.

Use of the enumeration interface getprojent () is discouraged. Enumeration is supported for
the project file, NIS, and LDAP but in general is not efficient. The semantics of enumeration
are discussed further in nsswitch.conf(4).

Attributes See attributes(5) for descriptions of the following attributes:

ATTRIBUTETYPE ATTRIBUTE VALUE

Interface Stability Committed

MT-Level See Description.

SeeAlso Intro(3),libproject(3LIB), project walk(3PROJECT), sysconf(3C), nsswitch.conf(4),
project(4),attributes(5)
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Name

Synopsis

Description

Methods

Examples

Kstat — Perl tied hash interface to the kstat facility

use Sun::Solaris::Kstat;

Sun::Solaris::Kstat->new();
Sun::Solaris::Kstat->update();
Sun::Solaris::Kstat->{module}{instance}{name}{statistic}

Kernel statistics are categorized using a 3-part key consisting of the module, the instance, and
the statistic name. For example, CPU information can be found under
cpu_stat:0:cpu_stato, asin the above example. The method
Sun::Solaris::Kstat—new() creates a new 3-layer tree of Perl hashes with the same
structure; that is, the statistic for CPU 0 can be accessed as $ks—{cpu_stat}{0}{cpu_stat0}.
The fourth and lowest layer is a tied hash used to hold the individual statistics values for a
particular system resource.

For performance reasons, the creation of a Sun: :Solaris: :Kstat object is not accompanied
by a following read of all possible statistics. Instead, the 3-layer structure described above is
created, but reads of a statistic's values are done only when referenced. For example, accessing
$ks—{cpu_stat}{0}{cpu_statd}{syscall} will read in all the statistics for CPU 0,
including user, system, and wait times, and the other CPU statistics, as well as the number of
system call entries. Once you have accessed a lowest level statistics value, calling

$ks—update () will automatically update all the individual values of any statistics you have
accessed.

There are two values of the lowest-level hash that can be read without causing the full set of
statistics to be read from the kernel. These are “class”, which is the kstat class of the statistics,
and “crtime”n, which is the time that the kstat was created. See kstat(3KSTAT) for full details
of these fields.

new() Create a new kstat statistics hierarchy and return a reference to the top-level
hash. Use it like any normal hash to access the statistics.

update() Update all the statistics that have been accessed so far. In scalar context,
update() returns 1 if the kstat structure has changed, and 0 otherwise. In list
context, update () returns references to two arrays: the first holds the keys of
any kstats that have been added, and the second holds the keys of any kstats that
have been deleted. Each key will be returned in the form
“module:instance:name”.

EXAMPLE1 Sun::Solaris:Kstat example

use Sun::Solaris::Kstat;

my $kstat = Sun::Solaris::Kstat->new();
my ($usrl, $sysl, $wiol, $idlel) =
@{$kstat->{cpu stat}{0}{cpu stat@}}{gw(user kernel
wait idle)};
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EXAMPLE 1 Sun::Solaris::Kstat example (Continued)

print("usr sys wio idle\n")
while (1) {
sleep 5;
if ($kstat->update()) {
print("Configuration changed\n")
}
my ($usr2, $sys2, $wio2, $idle2) =
@{$kstat->{cpu stat}{0}{cpu stat@}}{gw(user kernel
wait idle)};
printf(" %.2d %.2d %.2d %.2d\n",
($usr2 - $usrl) / 5, ($sys2 - $sysl) / 5,
($wio2 - $wiol) / 5, ($idle2 - $idlel) / 5);
$usrl = $usr2;
$sysl = $sys2;
$wiol = $wio2;
$idlel = $idle2;
}

SeeAlso perl(1), kstat(1M), kstat(3KSTAT), kstat_chain_update(3KSTAT),
kstat close(3KSTAT), kstat open(3KSTAT), kstat_read(3KSTAT)

Notes As the statistics are stored in a tied hash, taking additional references of members of the hash,
such as

my $ref = \ks->{cpu stat}{0}{cpu stat@}{syscall};
print("$$ref\n")

will be recorded as a hold on that statistic's value, preventing it from being updated by
refresh (). Copy the values explicitly if persistence is necessary.

Several of the statistics provided by the kstat facility are stored as 64-bit integer values. Perl 5
does not yet internally support 64-bit integers, so these values are approximated in this
module. There are two classes of 64-bit value to be dealt with:

64-bit intervals and times These are the crtime and snaptime fields of all the statistics
hashes, and the wtime, wlentime, wlastupdate, rtime,
rlentime and rlastupdate fields of the kstat I/O statistics
structures. These are measured by the kstat facility in
nanoseconds, meaning that a 32-bit value would represent
approximately 4 seconds. The alternative is to store the values as
floating-point numbers, which offer approximately 53 bits of
precision on present hardware. 64-bit intervals and timers as
floating point values expressed in seconds, meaning that
time-related kstats are being rounded to approximately
microsecond resolution.
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64-bit counters
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It is not useful to store these values as 32-bit values. As noted
above, floating-point values offer 53 bits of precision.
Accordingly, all 64-bit counters are stored as floating-point
values.
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Name Lgrp - Perl interface to Solaris liblgrp library

Synopsis use Sun::Solaris::Lgrp qw(:ALL)

# initialize lgroup interface
my $cookie = lgrp_init(LGRP_VIEW OS | LGRP_VIEW CALLER);
my $1 = Sun::Solaris::Lgrp->new(LGRP_VIEW OS |

LGRP_VIEW CALLER);

my $version = lgrp version(LGRP_VER CURRENT | LGRP_VER NONE);
$version = $l->version(LGRP_VER CURRENT | LGRP_VER NONE);

$home lgrp_home(P_PID, P_MYID);
$home = 1->home(P_PID, P MYID);

lgrp_affinity set(P_PID, $pid, $lgrp,

LGRP_AFF STRONG | LGRP AFF WEAK | LGRP AFF NONE);
$L->affinity set(P_PID, $pid, $lgrp,

LGRP AFF STRONG | LGRP AFF WEAK | LGRP AFF NONE);

my $affinity = lgrp_affinity get(P_PID, $pid, $lgrp);
$affinity = $l->affinity get(P_PID, $pid, $lgrp);

my $nlgrps = lgrp nlgrps($cookie) ;
$nlgrps = $1->nlgrps();

my $root = lgrpfroot($cookw);
$root = 1->root();

$latency lgrpflatency($gyp1, $Qyp2);
$latency = $l->latency($lgrpl, $lgrp2);

my @children = lgrp_children($cookie, $lgrp);
@children = l->children($lgrp);

my @parents = lgrp_parents($cookie, $lgrp);
@parents = l->parents($lgrp);

my @lgrps = lgrp lgrps($cookie);
@lgrps = l->1grps();

lgrp_lgrps ($cookie, $lgrp);
1->1grps($lgrp) ;

@lgrps
@lgrps

my @leaves = lgrpfleaves($cookw);
@leaves = 1->leaves();

my $is_leaf = lgrp_isleaf($cookie, $igrp);
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$is_leaf = $1->is_leaf($lgrp);

my @cpus = lgrp_cpus($cookie, $lgrp,
LGRP CONTENT HIERARCHY | LGRP CONTENT DIRECT);
@cpus = 1->cpus($lgrp, LGRP_CONTENT HIERARCHY |
LGRP_CONTENT DIRECT);

my $memsize = lgrp_mem_size($cookie, $lgrp,
LGRP_MEM SZ INSTALLED | LGRP MEM SZ FREE,
LGRP_CONTENT HIERARCHY | LGRP_CONTENT DIRECT);
$memsize = 1->memfsize($gyp,
LGRP_MEM SZ INSTALLED | LGRP MEM SZ FREE,
LGRP_CONTENT HIERARCHY | LGRP_CONTENT DIRECT);

my $is stale = lgrp_cookie_stale($cookw);
$stale = 1->stale();

1grp_fini($cookie);

# The following is available for API version greater than 1:
my @lgrps = lgrp_resources($cookie, $lgrp, LGRP_RSRC_CPU);

# Get latencies from cookie
$latency = lgrp_latency cookie($cookie, $from, $to);

Description This module provides access to the 1iblgrp(3LIB) library and to various constants and
functions defined in <sys/1lgrp_sys.h>. It provides both the procedural and object interface
to the library. The procedural interface requires (in most cases) passing around a transparent
cookie. The object interface hides all the cookie manipulations from the user.

Functions returning a scalar value indicate an error by returning undef. The caller can
examine the $! variable to get the error value.

Functions returning a list value return the number of elements in the list when called in scalar
context. In the event of error, the empty list is returned in the array context and undef is
returned in the scalar context.

Constants The constants are exported with : CONSTANTS or : ALL tags:
use Sun::Solaris::Lgrp ':ALL’;
or

use Sun::Solaris::Lgrp ':CONSTANTS’;

The following constants are available for use in Perl programs:

LGRP_NONE
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LGRP_VER CURRENT
LGRP_VER NONE
LGRP_VIEW CALLER
LGRP_VIEW 0S
LGRP_AFF_NONE
LGRP_AFF_STRONG
LGRP_AFF WEAK
LGRP_CONTENT DIRECT
LGRP_CONTENT HIERARCHY
LGRP_MEM SZ FREE
LGRP_MEM SZ FREE
LGRP_RSRC_CPU (1)
LGRP_RSRC_MEM (1)
LGRP_CONTENT ALL (1)
LGRP_LAT CPU TO MEM(1)
P_PID

P_LWPID

P_MYID

(1) Available for versions of the 1iblgrp(3LIB) API greater than 1.

Functions A detailed description of each function follows. Since this module is intended to provide a Perl
interface to the functions in 1iblgrp(3LIB), a very short description is given for the
corresponding functions in this module and a reference is given to the complete description in
the liblgrp manual pages. Any differences or additional functionality in the Perl module are
highlighted and fully documented here.

lgrp_init([LGRP VIEW CALLER | LGRP VIEW 0S])
This function initializes the Igroup interface and takes a snapshot of the Igroup hierarchy
with the given view. Given the view, 1grp_init () returns a cookie representing this
snapshot of the Igroup hierarchy. This cookie should be used with other routines in the
lgroup interface needing the Igroup hierarchy. The 1grp_fini() function should be called
with the cookie when it is no longer needed. Unlike 1grp_init(3LGRP), LGRP_VIEW_OS is
assumed as the default if no view is provided.

Upon successful completion, lgrp_init () returns a cookie. Otherwise it returns undef
and sets $! to indicate the error.

See 1grp init(3LGRP) for more information.

lgrp_fini($cookie)
This function takes a cookie, frees the snapshot of the Igroup hierarchy created by
lgrp_init(),and cleans up anything else set up by lgrp_init (). After this function is
called, the cookie returned by the Igroup interface might no longer be valid and should not
be used.
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