man pages section 3: Extended Library
Functions, Volume 3

Beta

Part No: 821-1469-06

ORACI_G November 2010



Copyright © 2010, Oracle and/or its affiliates. All rights reserved.

This software and related documentation are provided under a license agreement containing restrictions on use and disclosure and are protected by intellectual
property laws. Except as expressly permitted in your license agreement or allowed by law, you may not use, copy, reproduce, translate, broadcast, modify, license,
transmit, distribute, exhibit, perform, publish, or display any part, in any form, or by any means. Reverse engineering, disassembly, or decompilation of this software,
unless required by law for interoperability, is prohibited.

The information contained herein is subject to change without notice and is not warranted to be error-free. If you find any errors, please report them to us in writing.

If this is software or related software documentation that is delivered to the U.S. Government or anyone licensing it on behalf of the U.S. Government, the following
notice is applicable:

U.S. GOVERNMENT RIGHTS Programs, software, databases, and related documentation and technical data delivered to U.S. Government customers are
“commercial computer software” or “commercial technical data” pursuant to the applicable Federal Acquisition Regulation and agency-specific supplemental
regulations. As such, the use, duplication, disclosure, modification, and adaptation shall be subject to the restrictions and license terms set forth in the applicable
Government contract, and, to the extent applicable by the terms of the Government contract, the additional rights set forth in FAR 52.227-19, Commercial
Computer Software License (December 2007). Oracle America, Inc., 500 Oracle Parkway, Redwood City, CA 94065.

This software or hardware is developed for general use in a variety of information management applications. It is not developed or intended for use in any inherently
dangerous applications, including applications which may create a risk of personal injury. If you use this software or hardware in dangerous applications, then you
shall be responsible to take all appropriate fail-safe, backup, redundancy, and other measures to ensure its safe use. Oracle Corporation and its affiliates disclaim any
liability for any damages caused by use of this software or hardware in dangerous applications.

Oracle and Java are registered trademarks of Oracle and/or its affiliates. Other names may be trademarks of their respective owners.

AMD, Opteron, the AMD logo, and the AMD Opteron logo are trademarks or registered trademarks of Advanced Micro Devices. Intel and Intel Xeon are
trademarks or registered trademarks of Intel Corporation. All SPARC trademarks are used under license and are trademarks or registered trademarks of SPARC
International, Inc. UNIX is a registered trademark licensed through X/Open Company, Ltd.

This software or hardware and documentation may provide access to or information on content, products, and services from third parties. Oracle Corporation and
its affiliates are not responsible for and expressly disclaim all warranties of any kind with respect to third-party content, products, and services. Oracle Corporation
and its affiliates will not be responsible for any loss, costs, or damages incurred due to your access to or use of third-party content, products, or services.

110425@25097



Contents

o =Y - L -2 7

Extended Library Functions, Volume 3

o Lo () 32 2 2 ) T

EXACCt::Catalog(BPERL) ..ottt ettt st se s eae s eseasesenssesensenen 15
EXQCCt 1 tFAT@(BPERL) oottt ettt ettt ettt ettt ettt s et eaeasasanes s s eseneas 17
o Lok a0 J =Tk o (5 23 2 ) OO 20
Exacct::00ject: :GrOoUP(BPERL) ...coooiiieeeeeeeeeeeeeteeeetetee ettt ae e s s s e tennenen 23
Exacct::0bject: :TtEeM(BPERL) ..ottt ettt ettt eveanenen 25
getprojent(BPROJECT) .ottt ettt ettt b et ettt et st s asases s s eseneas 27
(G =R (24 252 ) IO 31
LGEP(BPERL) .ottt ettt ettt esess s et et esessesess s esessesensesesensesensesessnsesensenenn 34
TADPICTL(BPICL) vttt ettt ettt ettt a et ettt et ettt tessas st esesesesnasasasesesesesesnseasanans

libpicltree(3PICLTREE)
nvlist add boolean(3NVPAIR)
nvlist alloc(3NVPAIR)

nvlist lookup booTeaN(BNVPAIR) ...ttt bbb ses bbb senanaas 62
nvlist 1ookup NVPair(BNVPAIR) ...ttt se et seseneaas 66
nvlist next nvpair(3NVPAIR)

NVList remoVE(BNVPATR) .ottt ettt et s et sebesasasasnsnnenes
NVpair value DBYTE(BNVPAIR) ...ttt ettt ettt ettt s s seneaes 71
[oT= 1T 7N ) OO 74
Pam_acCt MGME(BPAM) oottt ettt ettt b bt sess s sesesebesesasnansnnnes 77
Pam_AUThENtiCAtE(BPAM) .ottt ettt s b b as s sesenas 78
pam_chauthtok(3PAM)

PAM_GETENV(BPAM) .ottt ettt sttt ettt s et sebebesesa e s s esebesesasannnnannes
PAM_GETENVIIST(BPAM) .ottt ettt ettt se et sa e s esesebesasasannnnnnes 83
PAM_GET USEI(BPAM) .ottt ettt bbbt b et bbbttt besenssanansntas 84



Contents

pam_open_SESSION(BPAM) ..ottt ettt ettt ettt s s s bt as 86
PAM_PUTENV(BPAM) .ottt ettt et s bbbt et as s s s et eaetstsanasaseseseseas 88
PAM_SETCTEA(BPAM) .ottt bbb as b bbb s s st bebeb s senanas 90
PAM_SET dAtA(BPAM) .ottt ettt bttt ettt b b st n et aeaenan 92
PAM_SET 1TEM(BPADM) oottt ettt ettt bbb bbbt s s sesesasasasns s seaenas 94
PAM_SM(BPAIDMY) ..ottt ettt ettt b et et s et b e bbb e e s et e s ebesesessas s st esebesesasn s s esetenas 97
pam_sm_acCt MME(BPAM) .ottt ettt s bbb se s s s s besennnnas 100
pam_sm_authentiCat@(BPAM) ...ttt et a et se bbb ssananas 102
pam_sm_chauthtok(3PAM)
pam_sm_open_SESSION(BPAM) ...oocceeiercieieieeietete ettt s et as s s s bbb s ananas
Pam_SM_SETCTEA(BPAM) ..ooveiieeececeieeeeeet ettt bbb et s bbbt as s s b ebebeanananas
PAM_STATT(BPAMY) vttt ettt ettt b bttt bbbt ete s as s s s s ebebeteananas
PAM_STFEITOT(BPAMY) ottt ettt b e et b bbbt ae s s s s sesebebeanananas
papiAttributelListAddValue(3PAPI)...
PAPLIODSUDMIT(BPAPI) ottt ettt ettt ettt et e st s s s setetsananenas
papilibrarySupportedCall(3PAPI) ...ttt ettt neaan
PAPIPIrAiNtErSLIST(BPAPI) oottt ettt ese st es s eas et esensesensenenennenn
PAPLSErViCeCrEat@(BPAPL) ..ottt ettt ettt ettt ne e enan
papiStatusString(3PAPI)
PLCLd_TOG(BPICLTREE) ..ootiiciieiiieieiieieietetete ettt ettt se bbb ss st s st se s s s s sasasssnnnas
picld plugin register(3PICLTREE) ...ttt se s
PLCL FiNd NOAE(BPICL) woovovivitieieieiieieeeteteteee ettt ettt ettt et s s s et as s s st sesesetsananenas
picl get first Prop(3PICL) ..ottt se s s s s sssesesesesesasasssnanes
picl get frutree parent(3PICL)
picl get next by FOW(BPICL) ..ottt ettt s s bbb asananenes
picl get node by PAath(3PICL) ...ttt re et ese et sse st s s s s sasssnsnnnes
picl get prop by NAME(3PICL) ..ccccccieiiiiiiieieietetcieeettea ettt s s b s s s s s s s ssssananenes
picl get PropinTO(BPICL) ..ttt e s et as s s s ese s b ssasananes
picl get propinfo by name(3PICL)
Picl_get PropVal(BPICL) ..ottt te ettt e s s st s s s be s ss s s s sesesesasasnsnnnes
PLCL gt FOOT(BPICL) wootoiiierieieieiiiieietetetete ettt ettt bbb se bbb as s s s s besessanananes
PLCT _ANItiAaTiZE(BPICL) eovitiiiiiieieeereteteeeetee ettt ettt ettt s ettt e s s st s s setsanananes
PLCl_Set PropVal(BPICL) .cccciciciiieieieieieeeieireet et te et se et a et s s s be s ss s s s esesesesasasnnnnnes
PLCT SHUTAOWN(BPICL) wovoiiteveieeieieicietete ettt ettt b bbb s bbb s as s s s s s besassanananes
PLCL STIErTOr(BPICL) woveiiviteieeceiieeeeetetetee ettt ettt et s bbbt as s st sebesessananenes
PLCT WALT(BPICL) wviteiiiieeeeeieteteteteee ettt ettt bbb s s st bbb s s sessebesenenanas

man pages section 3: Extended Library Functions, Volume 3 « November 2010 (Beta)



Contents

picl walk_tree by €lasS(BPICL) ..ttt ettt be et anananes 172
P00 _aSSOCIATE(BPOOL) .ooveiectitieeeeeecetcte ettt ettt s bbb s s bbb eseananas 174
pool component iNTO(BPOOL) .ttt sttt b s ssnaneas 177
pool component to elem(BPOOL) ...ttt bbbt b esenanas 179
POOL_CONT_ALTOC(BPOOL) oottt ettt et se s s bbb se s e e asssssesesesasanans 180
pool _dynamic_ 10CatioN(3POOL) ....cciiieiiiirieieieteieeeeee ettt b se s s bbb sesannns 186
POOL_€rTOr(BPOOL) ittt ettt a bbb a bbb s ess s s s esesesesensnsansnnas 189
pool_get bindinG(BPOOL) ..ottt se e ae s bbb se bbb esesnnnns 191
pool get pool(3POOL)

pool_get property(BPOOL) ..ttt s bbb s bbb s nnanas 197
pool_resource Creat@(BPOOL) ...ttt s et s bbbt ananas 200
PO0TL value allOC(BPOOL) ..ottt v e se s s bbb s bbbt snanas 204
pool walk components(BPOOL) ....coiriririuiiiieieeetetete ettt be et se bbb eseananas 207
Privilege(3PERL) .........

proc_service(3PROC)

PrOJECT(BPERL) .ottt ettt ettt et ea et et ettt et ete s eseasesese s eseasesessasesensesensesesennes
Project WalK(BPROJECT) ..coiiiieieieieieieteieteeeieeetetese s se s s sse s b b s s ssssesesesesesnnnns
PS_1GETregS(BPROIC) ..uoiiieereeetceceeeieee ettt b bt as bbbt ese s ssebesebeseananas
ps_pglobal lookup(3PROC)

PS_Pread(BPROIC) .uciiieieieieeeteecicetetete ettt ettt se s se bbb se et sebebesesass s st et esesesesansassssnas
PS_PSTOP(BPROIC) .ottt ettt ettt b bbb bbb ssasasas s s esebessseanasasennas
ptree_add NOde(BPICLTREE) ....cccoeeiiiiieiiiieieeetetete ettt es s se et se bbb eaeananas
ptree_add prop(BPICLTREE) ....ccccceeiiiieeiicieisteietete ettt se s s sese e sesesesesesanens

ptree create and add node(3PICLTREE)
ptree create and add prop(3PICLTREE)
ptree create NOAe(B3PICLTREE) ..cccocoieiiiiiiririeieieieeecccie et se b ae s b sesanens
ptree_create pProp(BPICLTREE) ...ttt eb et se s sennnnns
ptree _create table(3PICLTREE) ...ttt ve s s et
ptree find node(3PICLTREE)
ptree_get first prop(BPICLTREE) ...cccccoioioieeeieieeecteiete ettt se s sssnnnns
ptree get frutree parent(3PICLTREE)
ptree_get next by row(3PICLTREE) ..ottt
ptree_get node by path(3PICLTREE) ....ccccocsseeiereeiiiieietete et sssssae s sssssnnnns
ptree _get prop_by name(3PICLTREE) .....cccoeeeeereeeiiieie ettt ssananas
ptree_get propinfo(3PICLTREE) ...ttt ananas
ptree get propinfo by name(3PICLTREE) .....cccccoooumroiieieiereteiseeeeee e 243




Contents

ptree_get propVal(BPICLTREE) ..ottt ettt
ptree_get root(3PICLTREE) ....cccccioeiieiiiiieieieieteeeetse ettt se b ss s s s s s s s snnnnnns
ptree_init propinfo(3PICLTREE) ....ccooviieieieicteeeiiie ettt se s ananenes
ptree post event(3PICLTREE) ...ttt ettt s s s se et ananenes
ptree register_handler(3PICLTREE)
ptree_unregister handler(3PICLTREE) ...ttt 251
ptree update propVal(3PICLTREE) .....ccccccoesiiiiieeieieieseecie et se s s sesesnaes 252
ptree walk tree by clasS(3PICLTREE) ...ttt se e sesennanns 254
reparse add(BREPARSE) ...ttt ettt s bbbt asan s s esenenan 255
rsm_create localmemory handle(3RSM) ....cceoeiiiienininisieieeeseeeesesese e esesesesesesesanas 258
rsm_get controller(3RSM)
rsm_get_interconnect topology(BRSM) ...ieerireiiieeerererete e eses v se e as 262
rsm_get segmentid range(3RSM) ...ciiieririsisieiereteeset st et ss s ss s sesssesesesesenan

rsm_intr signal POST(BRSM) ..ottt es et ss bbbt asases s esesesenas

rsm_intr signal wait pollfd(3RSM)

rsm_memseg_export Create(3RSM) ...iiiirirreeeeeeet ettt se s b s sesenas

rsm_memseg_export publish(3RSM) ...
rsm_memseg get POLLFA(BRSM) ..ottt ettt s s s nas
rsm_memseg_import conNECT(BRSM) ....cccceerieeiririeietereieeeees st ss st s s ssesesesesenas

rsm_memseg_import get(BRSM) ...ttt ettt s bbb s nn
rsm_memseg_import init barrier(3RSM)
rsm_memseg_import MaP(3RSM) ...cccirieeeeeeeirise ettt s bbb se s s s s ebesenas
rsm_memseg_import open_barrier(3RSM)
rsm_memseg_import PUL(BRSM) ..ottt s e s s s b sanan
rsm_memseg_import PUTV(BRSM) ...ttt es et s s s s se s asassesesesesenas
rsm_memseg_import set MOde(BRSIM) ....ccooiiiiieireerereteieeeeeet et es s s es s s st seas
SEtProjECt(BPROJECT) oottt a bbb se s s s s sasasasnnnas
TASK(BPERL) ..ottt ettt ae et s st s et ae s s se st ese st et ensesese s et enseasne et eneeeteneeerenes
Ucred(3PERL)

man pages section 3: Extended Library Functions, Volume 3 « November 2010 (Beta)



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

SYNOPSIS

PROTOCOL

DESCRIPTION

IOCTL

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

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
asaunit.

This section occurs only in subsection 3R to indicate the
protocol description file.

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.

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 « November 2010 (Beta)
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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 secton 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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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

Extended Library Functions, Volume 3 13



Exacct(3PERL)

: 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 SUNWpl5u

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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Exacct::Catalog(3PERL)

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

SUNWpl5u

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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Exacct::File(3PERL)

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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Exacct::File(3PERL)

$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 SUNWpl5u

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 SUNWpl5u
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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Exacct::Object::Group(3PERL)

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 SUNWpl5u

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=821-1474&id=attributes-5
http://www.oracle.com/pls/topic/lookup?ctx=821-1464&id=libexacct-3lib
http://www.oracle.com/pls/topic/lookup?ctx=821-1474&id=attributes-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 SUNWpl5u
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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Upon successful completion, 1 is returned. Otherwise, undef is returned and $! is set to
indicate the error.

See 1grp_fini(3LGRP) for more information.

1grp_view($cookie)
This function takes a cookie representing the snapshot of the Igroup hierarchy and returns
the snapshot's view of the Igroup hierarchy.

If the given view is LGRP_VIEW_CALLER, the snapshot contains only the resources that are
available to the caller (such as those with respect to processor sets). When the view is
LGRP_VIEW_0S, the snapshot contains what is available to the operating system.

Upon succesful completion, the function returns the view for the snapshot of the Igroup
hierarchy represented by the given cookie. Otherwise, undef is returned and $! is set to
indicate the error.

See 1grp_view(3LGRP) for more information.

Lgrp_home($idtype, $id)
This function returns the home Igroup for the given process or thread. The $idtype
argument should be P_PID to specify a process and the $id argument should be its process
ID. Otherwise, the $idtype argument should be P_LWPID to specify a thread and the $id
argument should be its LWP ID. The value P_MYID can be used for the $id argument to
specify the current process or thread.

Upon successful completion, 1grp_home () returns the ID of the home Igroup of the
specified process or thread. Otherwise, undef is returned and $! is set to indicate the error.

See 1grp_home(3LGRP) for more information.

1grp _cookie stale($cookie)
Upon successful completion, this function returns whether the cookie is stale. Otherwise, it
returns undef and sets $! to indicate the error.

The lgrp cookie stale() function will fail with EINVAL if the cookie is not valid.
See lgrp cookie stale(3LGRP) for more information.

lgrp_cpus($cookie, $igrp, $Scontext)
This function takes a cookie representing a snapshot of the Igroup hierarchy and returns
the list of CPUs in the Igroup specified by $lgrp. The $context argument should be set to one
of the following values to specify whether the direct contents or everything in this Igroup
including its children should be returned:

LGRP_CONTENT_HIERARCHY  everything within this hierarchy

LGRP_CONTENT_DIRECT directly contained in Igroup

When called in scalar context, 1grp_cpus () function returns the number of CPUs
contained in the specified Igroup.
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In the event of error, undef is returned in scalar context and $! is set to indicate the error.
In list context, the empty list is returned and $! is set.

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

lgrp_children($cookie, $lgrp)
This function takes a cookie representing a snapshot of the Igroup hierarchy and returns
the list of Igroups that are children of the specified Igroup.

When called in scalar context, Llgrp_children() returns the number of children Igroups
for the specified Igroup.

In the event of error, undef or empty list is returned and $! is set to indicate the error.

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

lgrp_parents(S$cookie, $igrp)
This function takes a cookie representing a snapshot of the Igroup hierarchy and returns
the list of parents of the specified Igroup.

When called in scalar context, lgrp_parents () returns the number of parent Igroups for
the specified Igroup.

In the event of error, undef or an empty list is returned and $! is set to indicate the error.

See 1grp_parents(3LGRP) for more information.

1grp_nlgrps($cookie)
This function takes a cookie representing a snapshot of the Igroup hierarchy. It returns the
number of Igroups in the hierarchy, where the number is always at least one.

In the event of error, undef is returned and $! is set to EINVAL, indicating that the cookie is
not valid.

See 1grp_nlgrps(3LGRP) for more information.

lgrp_root($cookie)
This function returns the root Igroup ID.

In the event of error, undef is returned and $ ! is set to EINVAL, indicatng that the cookie is
not valid.

See 1grp_root(3LGRP) for more information.

lgrp_mem_size($cookie, $lgrp, $type, $content)
This function takes a cookie representing a snapshot of the Igroup hierarchy. The function
returns the memory size of the given Igroup in bytes. The $type argument should be set to
one of the following values:

LGRP_MEM SZ FREE free memory
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LGRP_MEM SZ INSTALLED installed memory

The $content argument should be set to one of the following values to specify whether the
direct contents or everything in this Igroup including its children should be returned:

LGRP_CONTENT_HIERARCHY  Return everything within this hierarchy.

LGRP_CONTENT_DIRECT Return that which is directly contained in this Igroup.

The total sizes include all the memory in the Igroup including its children, while the others
reflect only the memory contained directly in the given Igroup.

Upon successful completion, the size in bytes is returned. Otherwise, undef is returned and
$! is set to indicate the error.

See lgrp_mem_size(3LGRP) for more information.

lgrp_version([$version])
This function takes an interface version number, $version, as an argument and returns an
lgroup interface version. The $version argument should be the value of LGRP_VER_CURRENT
or LGRP_VER_NONE to find out the current Igroup interface version on the running system.

If $version is still supported by the implementation, then 1grp_version() returns the
requested version. If LGRP_VER_NONE is returned, the implementation cannot support the
requested version.

If $version is LGRP_VER_NONE, lgrp_version() returns the current version of the library.
The following example tests whether the version of the interface used by the caller is
supported:

lgrp_version(LGRP_VER CURRENT) == LGRP VER CURRENT or
die("Built with unsupported lgroup interface");

See 1grp_version(3LGRP) for more information.

lgrp_affinity_set($idtype, $id, $igrp, $affinity)
This function sets the affinity that the LWP or set of LWPs specified by $idtype and $id have
for the given Igroup. The Igroup affinity can be set to LGRP_AFF_STRONG, LGRP_AFF_WEAK, or
LGRP_AFF NONE.

If the $idtype is P_PID, the affinity is retrieved for one of the LWPs in the process or set for
all the LWPs of the process with process ID (PID) $id. The affinity is retrieved or set for the
LWP of the current process with LWP ID $id if $idtype is P_LWPID. If $id is P_MYID, then the
current LWP or process is specified.

There are different levels of affinity that can be specified by a thread for a particuliar Igroup.
The levels of affinity are the following from strongest to weakest:

LGRP_AFF_STRONG strong affinity
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LGRP_AFF_WEAK weak affinity

LGRP_AFF_NONE no affinity

Upon successful completion, 1grp_affinity set() returns 1. Otherwise, it returns undef
and set $! to indicate the error.

See lgrp affinity set(3LGRP) for more information.

lgrp_affinity_get($idtype, $id, $lgrp)

This function returns the affinity that the LWP has to a given Igroup.

See lgrp_affinity get(3LGRP) for more information.

lgrp_latency_cookie($cookie, $from, $to, [$between=LGRP_LAT_CPU_TO_MEM])

This function takes a cookie representing a snapshot of the Igroup hierarchy and returns
the latency value between a hardware resource in the $from Igroup to a hardware resource
in the $to Igroup. If $from is the same Igroup as $to, the latency value within that Igroup is
returned.

The optional $between argument should be set to LGRP_LAT_CPU_TO_MEM to specify
between which hardware resources the latency should be measured. The only valid value is
LGRP_LAT_CPU_TO_MEM, which represents latency from CPU to memory.

Upon successful completion, lgrp_latency cookie() return 1. Otherwise, it returns
undef and set $! to indicate the error. For LGRP API version 1, the
lgrp_latency cookie() isan alias for 1grp_latency. ()

See lgrp_latency cookie(3LGRP) for more information.

lgrp_latency($from, $to)

This function is similiar to the lgrp_latency_cookie() function, but returns the latency
between the given Igroups at the given instant in time. Since Igroups can be freed and
reallocated, this function might not be able to provide a consistent answer across calls. For
that reason, lgrp latency cookie() should be used in its place.

See lgrp_latency(3LGRP) for more information.

1grp_resources($cookie, $lgrp, $type)

This function returns the list of Igroups directly containing resources of the specified type.
The resources are represented by a set of lgroups in which each Igroup directly contains
CPU and/or memory resources.

The type can be specified as:
LGRP_RSRC_CPU CPU resources

LGRP_RSRC_MEM memory resources

In the event of error, undef or an empty list is returned and $! is set to indicate the error.
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Object methods

This function is available only for API version 2 and returns undef or an empty list for API
version 1 and sets $! to EINVAL.

See 1grp_resources(3LGRP) for more information.

lgrp_lgrps($cookie, [$lgrp])
This function returns a list of all Igroups in a hierarchy starting from $lgrp. If $Igrp is not
specified, uses the value of Lgrp_root($cookie). This function returns the empty list on
failure.

When called in scalar context, this function returns the total number of Igroups in the
system.

lgrp_leaves($cookie, [$lgrp])
This function returns a list of all leaf Igroups in a hierarchy starting from $lgrp. If $lgrp is
not specified, this function uses the value of 1grp_root($cookie). It returns undef or an
empty list on failure.

When called in scalar context, this function returns the total number of leaf Igroups in the
system.

lgrp_isleaf($cookie, $lgrp)
This function returns True if $/grp is a leaf (has no children). Otherwise it returns False.

new([$view]) This method creates a new
Sun::Solaris: :Lgrp object. An optional
argument is passed to the lgrp_init()
function. By default this method uses
LGRP_VIEW 0S.

cookie() This method returns a transparent cookie that
can be passed to functions accepting the
cookie.

version([$version]) Without the argument, this method returns

the current version of the 1iblgrp(3LIB)
library. This method is a wrapper for
lgrp_version() with LGRP_VER_NONE as the
default version argument.

stale() This method returns T if the Igroup
information in the object is stale and F
otherwise. It is a wrapper for
lgrp cookie stale().

view() This method returns the snapshot's view of
the lgroup hierarchy. It is a wrapper for
lgrp view().
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root()

children($lgrp)

parents($lgrp)

nlgrps()

mem_size($lgrp, $type, $content)

cpus($igrp, $context)

resources($lgrp, $type)

home($idtype, $id)

affinity get(S$idtype, $id, $lgrp)

affinity set(S$idtype, $id, $lgrp, $affinity)

Lgrps([$lgrp])

Leaves([$lgrp])
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This method returns the root Igroup. Itis a
wrapper for lgrp _root().

This method returns the list of Igroups that
are children of the specified Igroup. Itis a
wrapper for lgrp_children().

This method returns the list of Igroups that
are parents of the specified Igroup. It isa
wrapper for lgrp_parents().

This method returns the number of Igroups in
the hierarchy. It is a wrapper for
lgrp _nlgrps().

This method returns the memory size of the
given Igroup in bytes. It is a wrapper for
lgrp mem size().

This method returns the list of CPUs in the
lgroup specified by $lgrp. It is a wrapper for
lgrp_cpus().

This method returns the list of Igroups
directly containing resources of the specified
type. Itis a wrapper for 1grp_resources ().

This method returns the home Igroup for the
given process or thread. It is a wrapper for
lgrp _home().

This method returns the affinity that the LWP
has to a given Igrp. It is a wrapper for
lgrp affinity get().

This method sets the affinity that the LWP or
set of LWPs specified by $idtype and $id have
for the given Igroup. It is a wrapper for
lgrp_affinity_set.

This method returns list of all Igroups in a
hierarchy starting from $lgrp or the
lgrp_root () if $lgrp is not specified. Itisa
wrapper for 1grp_lgrps().

This method returns a list of all leaf Igroups in
a hierarchy starting from $lgrp. If $lgrp is not
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isleaf($igrp)

latency($from, $to)

specified, this method uses the value of
1grp_root().Itisawrapper for
lgrp_leaves().

This method returns True if $lgrp is leaf (has
no children) and False otherwise. It is a
wrapper for 1grp_isleaf().

This method returns the latency value
between a hardware resource in the $from
lgroup to a hardware resource in the $to
lgroup. It uses Lgrp_latency () for version 1
of liblgrpand lgrp_latency cookie() for
newer versions.

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

:LGRP_CONSTANTS

:PROC_CONSTANTS

: CONSTANTS

:FUNCTIONS

:ALL

LGRP_AFF_NONE, LGRP_AFF_STRONG, LGRP_AFF_WEAK,
LGRP_CONTENT DIRECT,LGRP_CONTENT HIERARCHY,

LGRP_MEM SZ FREE,LGRP_MEM SZ INSTALLED, LGRP_VER CURRENT,
LGRP_VER NONE, LGRP VIEW CALLER,LGRP VIEW 0S,LGRP NONE,
LGRP_RSRC_CPU, LGRP RSRC MEM, LGRP_CONTENT ALL,
LGRP_LAT CPU TO MEM

P_PID,P_LWPID,P MYID
:LGRP_CONSTANTS, : PROC_CONSTANTS

lgrp affinity get(),lgrp affinity set(),lgrp children(),
lgrp cookie stale(),lgrp cpus(),lgrp fini(), lgrp home(),
lgrp init(),lgrp latency(),lgrp latency cookie(),

lgrp mem size(),lgrp nlgrps(),lgrp parents(),lgrp root(),
lgrp _version(), lgrp view(),lgrp resources(), lgrp lgrps(),
lgrp leaves(), lgrp isleaf()

: CONSTANTS, : FUNCTIONS

Errorvalues The functions in this module return undef or an empty list when an underlying library
function fails. The $! is set to provide more information values for the error. The following
error codes are possible:

EINVAL
ENOMEM

EPERM

The value supplied is not valid.

There was not enough system memory to complete an operation.

The effective user of the calling process does not have appropriate privileges, and
its real or effective user ID does not match the real or effective user ID of one of the

threads.
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Difference in the API
versions

Attributes

See Also
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ESRCH The specified process or thread was not found.

The 1iblgrp(3LIB) library is versioned. The exact version that was used to compile a module
is available through the lgrp_version() function.

Version 2 of the 1grp_user API introduced the following constants and functions not present
in version 1:

LGRP_RSRC CPU constant
LGRP_RSRC MEM constant
LGRP_CONTENT_ ALL constant
LGRP_LAT CPU TO MEM constant
lgrp_resources() function
lgrp_latency cookie() function

The LGRP_RSRC_CPU and LGRP_RSRC_MEM constants are not defined for version 1. The
lgrp_resources () function is defined for version 1 but always returns an empty list. The
lgrp_latency cookie() function is an alias for 1grp_latency () for version 1.

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

ATTRIBUTETYPE ATTRIBUTE VALUE

Availability SUNWpl5u

Interface Stability Uncommitted

lgrp affinity get(3LGRP), lgrp affinity set(3LGRP),lgrp children(3LGRP),
lgrp_cookie stale(3LGRP), lgrp_cpus(3LGRP), lgrp_fini(3LGRP), lgrp_home(3LGRP),
lgrp_init(3LGRP), lgrp_latency(3LGRP), lgrp_latency cookie(3LGRP),
lgrp_mem_size(3LGRP), lgrp_nlgrps(3LGRP), lgrp_parents(3LGRP),
lgrp_resources(3LGRP), lgrp_root(3LGRP), lgrp_version(3LGRP), lgrp_view(3LGRP),
liblgrp(3LIB), attributes(5)
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libpicl(3PICL)

Name

Synopsis

Description

libpicl - PICL interface library

cc [ flag . . . 1file . . . -lpicl [ library . . . ]
#include <picl.h>

The PICL interface is the platform-independent interface for clients to access the platform
information. The set of functions and data structures of this interface are defined in the
<picl.h> header.

The information published through PICL is organized in a tree, where each node is an
instance of a well-defined PICL class. The functions in the PICL interface allow the clients to
access the properties of the nodes.

The name of the base PICL class is picl, which defines a basic set of properties that all nodes
in the tree must possess. The following table shows the property set of a picl class node.

Property Name Property Value

name The name of the node

_class The PICL class name of the node
_parent Node handle of the parent node
~child Node handle of the first child node
_peer Node handle of the next peer node

Property names with a aleading underscore ('_') are reserved for use by the PICL framework.
The property names _class, _parent,_child,and _peer are reserved names of the PICL
framework, and are used to refer to a node's parent, child, and peer nodes, respectively. A
client shall access a reserved property by their names only as they do not have an associated
handle. The property name is not a reserved property, but a mandatory property for all nodes.

Properties are classified into different types. Properties of type integer, unsigned-integer, and
float have integer, unsigned integer, and floating-point values, respectively. A table property
type has the handle to a table as its value. A table is a matrix of properties. A reference
property type has a handle to a node in the tree as its value. A reference property may be used
to establish an association between any two nodes in the tree. A timestamp property type has
the value of time in seconds since Epoch. A bytearray property type has an array of bytes as
its value. A charstring property type has a nul ('\0') terminated sequence of ASCII characters.
The size of a property specifies the size of its value in bytes. A void property type denotes a
property that exists but has no value.

The following table lists the different PICL property types enumerated in picl_prop_type_t.
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Reference Property
Naming Convention

Property Information

Property Access Modes
Property Names
Class Names

46

Property Type Property Value
PICL_PTYPE_VOID None

PICL PTYPE INT Is an integer

PICL PTYPE UNSIGNED INT Is an unsigned integer
PICL PTYPE FLOAT Is a floating-point number
PICL PTYPE REFERENCE Is a PICL node handle

Reference properties may be used by plug-ins to publish properties in nodes of different
classes. To make these property names unique, their names must be prefixed by
_picl_class_name_, where picl_class_name is the class name of the node referenced by the
property. Valid PICL class names are combinations of uppercase and lowercase letters 'a'
through 'z', digits '0' through '9', and '-' (minus) characters. The string that follows the
'_picl_class_name_' portion of a reference property name may be used to indicate a specific
property in the referenced class, when applicable.

The information about a node's property that can be accessed by PICL clients is defined by the
picl propinfo t structure.

typedef struct {

picl prop type t type; /* property type */
unsigned int accessmode; /* read, write */
size t size; /* item size or

string size */
char name[PICL PROPNAMELEN MAX];

} picl propinfo t;

The type member specifies the property value type and the accessmode specifies the allowable
access to the property. The plug-in module that adds the property to the PICL tree also sets the
access mode of that property. The volatile nature of a property created by the plug-in is not
visible to the PICL clients. The size member specifies the number of bytes occupied by the
property's value. The maximum allowable size of property value is PICL_PROPSIZE_MAX,
which is set to 512KB.

The plug-in module may publish a property granting a combination of the following access
modes to the clients:

#define  PICL_READ 0x1 /* read permission */
#define  PICL WRITE 0x2 /* write permission */

The maximum length of the name of any property is specified by PICL_PROPNAMELEN_MAX.

The maximum length of a PICL class name is specified by PICL_CLASSNAMELEN_MAX.
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Attributes See attributes(5) for descriptions of the following attributes:

ATTRIBUTETYPE

ATTRIBUTE VALUE

MT-Level

MT-Safe

SeeAlso 1libpicl(3LIB),attributes(5)

Extended Library Functions, Volume 3

47


http://www.oracle.com/pls/topic/lookup?ctx=821-1474&id=attributes-5
http://www.oracle.com/pls/topic/lookup?ctx=821-1464&id=libpicl-3lib
http://www.oracle.com/pls/topic/lookup?ctx=821-1474&id=attributes-5

libpicltree(3PICLTREE)

Name libpicltree - PTree and Plug-in Registration interface library

Synopsis cc [flag...] file ... -lpicltree [library...]
#include <picltree.h>

Description The PTree interface is the set of functions and data structures to access and manipulate the
PICL tree. The daemon and the plug-in modules use the PTree interface.

The Plug-in Registration interface is used by the plug-in modules to register themselves with
the daemon.

The plug-in modules create the nodes and properties of the tree. At the time of creating a
property, the plug-ins specify the property information in the ptree_propinfo_t structure

defined as:
typedef struct {
int version; /* version */
picl propinfo t piclinfo; /* info to clients */
int (*read) (ptree rarg t *arg, void *buf);

/* read access function for */
/* volatile prop */
int (*write) (ptree warg t *arg, const void *buf);
/* write access function for */
/* volatile prop */
} ptree propinfo_t;

See 1ibpicl(3PICL) for more information on PICL tree nodes and properties.

The maximum size of a property value cannot exceed PICL_PROPSIZE_MAX. It is currently set
to 512KB.

Volatile Properties  In addition to PICL_READ and PICL_WRITE property access modes, the plug-in modules specify
whether a property is volatile or not by setting the bit PICL_VOLATILE.

#define  PICL VOLATILE 0x4

For a volatile property, the plug-in module provides the access functions to read and/or write
the property in the ptree_propinfo_t argument passed when creating the property.

The daemon invokes the access functions of volatile properties when clients access their
values. Two arguments are passed to the read access functions. The first argument is a pointer
to ptree_rarg_t, which contains the handle of the node, the handle of the accessed property
and the credentials of the caller. The second argument is a pointer to the buffer where the
value is to be copied.

typedef struct {
picl nodehdl t nodeh;
picl prophdl t proph;
door cred t cred;
} ptree rarg t;
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Plug-in Modules

Attributes

The prototype of the read access function for volatile property is:

int read(ptree rarg t *rarg, void *buf);
The read function returns PICL_SUCCESS to indicate successful completion.

Similarly, when a write access is performed on a volatile property, the daemon invokes the
write access function provided by the plug-in for that property and passes it two arguments.
The first argument is a pointer to ptree_warg_t, which contains the handle to the node, the
handle of the accessed property and the credentials of the caller. The second argument is a
pointer to the buffer containing the value to be written.

typedef struct {
picl_nodehdl t nodeh;
picl prophdl t proph;
door cred t cred;
} ptree warg t;

The prototype of the write access function for volatile property is:

int write(ptree warg t *warg, const void *buf);
The write function returns PICL_SUCCESS to indicate successful completion.

For all volatile properties, the 'size' of the property must be specified to be the maximum
possible size of the value. The maximum size of the value cannot exceed PICL_PROPSIZE MAX.
This allows a client to allocate a sufficiently large buffer before retrieving a volatile property's
value

Plug-in modules are shared objects that are located in well-known directories for the daemon
to locate and load them. Plug-in module's are located in the one of the following plug-in
directories depending on the plaform-specific nature of the data they collect and publish.

/usr/platform/picl/plugins/‘uname -i‘/
/usr/platform/picl/plugins/‘uname -m‘/
/usr/lib/picl/plugins/

A plug-in module may specify its dependency on another plug-in module using the -1 linker
option. The plug-ins are loaded by the PICL daemon using dlopen(3C) according to the
specified dependencies. Each plug-in module must define a . init section, which is executed
when the plug-in module is loaded, to register themselves with the daemon. See
picld_plugin_register(3PICLTREE) for more information on plug-in registration.

The plug-in modules may use the picld_1og(3PICLTREE) function to log their messages to
the system log file.

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

ATTRIBUTE VALUE

MT-Level

MT-Safe

SeeAlso 1ibpicl(3PICL), libpicltree(3LIB), picld 1og(3PICLTREE),

picld plugin register(3PICLTREE), attributes(5)
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nvlist_add_boolean(3NVPAIR)

Name nvlist_add_boolean, nvlist_add_boolean_value, nvlist_add_byte, nvlist_add_int8,
nvlist_add_uint8, nvlist_add_int16, nvlist_add_uint16, nvlist_add_int32, nvlist_add_uint32,
nvlist_add_int64, nvlist_add_uint64, nvlist_add_double, nvlist_add_string,
nvlist_add_nvlist, nvlist_add_nvpair, nvlist_add_boolean_array, nvlist_add_byte_array,
nvlist_add_int8_array, nvlist_add_uint8_array, nvlist_add_int16_array,
nvlist_add_uint16_array, nvlist_add_int32_array, nvlist_add_uint32_array,
nvlist_add_int64_array, nvlist_add_uint64_array, nvlist_add_string_array,
nvlist_add_nvlist_array - add new name-value pair to nvlist_t

Synopsis cc [ flag... 1 file... -lnvpair [ library... ]
#include <libnvpair.h>
int nvlist add boolean(nvlist t *nvl, const char *name);

int nvlist add boolean value(nvlist t *nvl,
const char *name, boolean t val);

int nvlist add byte(nvlist t *nvl, const char *name,
uchar_t val);

int nvlist add int8(nvlist t *nvl, const char *name,
int8 t wval);

int nvlist add uint8(nvlist t *nvl, const char *name,
uint8 t wval);

int nvlist add int16(nvlist t *nvl, const char *name,
intl6 t val);

int nvlist add uintl6(nvlist t *nvl, const char *name,
uintl6 t val);

int nvlist add int32(nvlist t *nvl, const char *name,
int32 t val);

int nvlist add uint32(nvlist t *nvl, const char *name,
uint32 t val);

int nvlist add int64(nvlist t *nvl, const char *name,
int64 t wval);

int nvlist add uint64(nvlist t *nvl, const char *name,
uint64 t val);

int nvlist_add_double(nvlist_t *nvl, const char *name,
double val);

int nvlist add string(nvlist t *nvl, const char *name,
const char *val);

int nvlist add nvlist(nvlist t *nvl, const char *name,
nvlist t *val);

int nvlist add nvpair(nvlist t *nvl, nvpair_t *nvp);
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int nvlist_add_boolean_array(nvlist_t *nvl, const char *name,
boolean t *val, uint t nelem);

int nvlist add byte array(nvlist t *nvl, const char *name,
uchar_t *val, uint_t nelem);

int nvlist add int8 array(nvlist t *nvl, const char *name,
int8 t *val, uint t nelem);

int nvlist add uint8 array(nvlist t *nvl, const char *name,
uint8 t *val, uint_t nelem);

int nvlist add intl6 array(nvlist t *nvl, const char *name,
intl6 t *val, uint t nelem);

int nvlist add uintl6 array(nvlist t *nvl, const char *name,
uintlé t *val, uint t nelem);

int nvlist add int32 array(nvlist t *nvl, const char *name,
int32 t *val, uint t nelem);

int nvlist add uint32 array(nvlist t *nvl, const char *name,
uint32 t *val, uint t nelem);

int nvlist add int64 array(nvlist t *nvl, const char *name,
int64 t *val, uint t nelem);

int nvlist add uint64 array(nvlist t *nvl, const char *name,
uint64 t *val, uint t nelem);

int nvlist add string array(nvlist t *nvl, const char *name,
char *const *val, uint t nelem);

int nvlist add nvlist array(nvlist t *nvl, const char *name,
nvlist t **val, uint t nelem);

Parameters nvl The nvlist_t (name-value pair list) to be processed.
nvp The nvpair_t (name-value pair) to be processed.
name Name of the nvpair (name-value pair).

nelem Number of elements in value (that is, array size).

val Value or starting address of the array value.

Description These functions add a new name-value pair to an nvlist_t. The uniqueness of nvpair name
and data types follows the nvflag argument specified for nvlist_alloc(). See
nvlist alloc(3NVPAIR).

If NV_UNIQUE_NAME was specified for nvflag, existing nvpairs with matching names are
removed before the new nvpair is added.

IfNV_UNIQUE_NAME_TYPE was specified for nvflag, existing nvpairs with matching names and
data types are removed before the new nvpair is added.
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Return Values

Errors

Attributes

If neither was specified for nvflag, the new nvpair is unconditionally added at the end of the
list. The library preserves the order of the name-value pairs across packing, unpacking, and
duplication.

Multiple threads can simultaneously read the same nvlist_t, but only one thread can actively
change a given nvlist_t ata time. The caller is responsible for the synchronization.

The list that is added to the parent nvlist_t by calling nvlist_add_nvlist() is copied and
thus is not freed when nvlist_free() is called on the parent list. To prevent memory leaks,
your code needs to look like the following (error handling elided for clarity):

nvlist t *parent_nvl;
nvlist t *child nvl;

/* create parent list, add an entry */
(void) nvlist alloc(&parent nvl, NV _UNIQUE NAME, KM SLEEP);
(void) nvlist add boolean(parent nvl, "parent bool", 0);

/* create child list, add an entry */
(void) nvlist alloc(&child nvl, NV _UNIQUE NAME, KM SLEEP);
(void) nvlist add boolean(child nvl, "child bool", 0);

/* add the child to the parent */
(void) nvlist add nvlist(parent nvl, "child nvlist", child nvl);

/* do stuff .. */
/* free nvlist(s) */
(void) nvlist free(child nvl); /* required, but not obvious */

(void) nvlist free(parent nvl);

Thenvlist_add_boolean() function is deprecated. The nvlist_add_boolean_value()
function should be used instead.

These functions return 0 on success and an error value on failure.

These functions will fail if:
EINVAL  Thereis an invalid argument.

ENOMEM  There is insufficient memory.

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

ATTRIBUTETYPE ATTRIBUTEVALUE

Interface Stability Committed
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ATTRIBUTETYPE

ATTRIBUTE VALUE

MT-Level

MT-Safe

SeeAlso libnvpair(3LIB),nvlist alloc(3NVPAIR), attributes(5)
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Name

Synopsis

Parameters

nvlist_alloc, nvlist_free, nvlist_size, nvlist_pack, nvlist_unpack, nvlist_dup, nvlist_merge,
nvlist_flag, nvlist_xalloc, nvlist_xpack, nvlist_xunpack, nvlist_xdup, nvlist_lookup_nv_alloc,
nv_alloc_init, nv_alloc_reset, nv_alloc_fini - manage a name-value pair list

cc [ flag... 1 file... -lnvpair [ library... ]
#include <libnvpair.h>
int nvlist_alloc(nvlist_t **nvlp, uint_t nvflag, int flag);

int nvlist _xalloc(nvlist_t **nvip, uint_t nvflag,
nv_alloc t * nva);

void nvlist free(nvlist t *nvl);
int nvlist_size(nvlist t *nvl, size t *size, int encoding);

int nvlist_pack(nvlist_t *nvl, char **bufp, size t *buflen,
int encoding, int flag);

int nvlist_xpack(nvlist_t *nvl, char **bufp, size t *buflen,
int encoding, nv_alloc t * nva);

int nvlist_unpack(char *buf, size_t buflen, nvlist_t **nvip,
int flag);

int nvlist_xunpack(char *buf, size_t buflen, nvlist_t **nvip,
nv_alloc t * nva);

int nvlist_dup(nvlist_t *nvl, nvlist_t **nvlp, int flag)

int nvlist xdup(nvlist_t *nvl, nvlist_t **nvip,
nv_alloc t * nva);

int nvlist_merge(nvlist_t *dst, nvlist_t *nvl, int flag);
uint t nvlist nvflag(nvlist t *nvl);
nv_alloc t * nvlist lookup nv_alloc(nvlist t *nvl);

int nv_alloc_init(nv_alloc_t *nva, const nv_alloc ops t *nvo,
/* args */ ...);

void nv_alloc_reset(nv_alloc_t *nva);

void nv_alloc_fini(nv_alloc_t *nva);

nvip Address of a pointer to nvlist_t.
nvflag Specify bit fields defining nv1list properties:
NV_UNIQUE NAME The nvpair names are unique.

NV_UNIQUE NAME TYPE Name-data type combination is unique.

Seenvlist_add_boolean_value(3NVPAIR) for a description of these flags
values, and for behavior when neither is specified.
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Description

List Manipulation

flag Specity 0. Reserved for future use.

nvl Thenvlist t tobe processed.

dst The destination nvlist t.

size Pointer to buffer to contain the encoded size.

bufp Address of buffer to pack nvlist into. Must be 8-byte aligned. If NULL, library
will allocate memory.

buf Buffer containing packed nvlist.

buflen Size of buffer bufp or buf points to.

encoding  Encoding method for packing.

nvo Pluggable allocator operations pointer (nv_alloc_ops_t).

nva A pointer to an nv_alloc_t structure to be used for the specified nvlist_t.

Thenvlist_alloc() function allocates a new name-value pair list and updates nvip to point
to the handle. The nvflag argument specifies nvlist properties to remain persistent across
packing, unpacking, and duplication. If N\V_UNIQUE_NAME was specified for nvflag, existing
nvpairs with matching names are removed before the new nvpair is added. If
NV_UNIQUE_NAME_TYPE was specified for nvflag, existing nvpairs with matching names and
data types are removed before the new nvpair is added. See nvlist_add_byte(3NVPAIR) for
more information.

Thenvlist xalloc() functionisidentical tonvlist alloc() exceptthatnvlist xalloc()
can use a different allocator, as described in the Pluggable Allocators section.

Thenvlist free() function frees a name-value pair list.

The nvlist_nvflag() function returns the nvflag value for the nvlist, specified when it was
allocated using nvlist_alloc() ornvlist_xalloc().

Thenvlist_size() function returns the minimum size of a contiguous buffer large enough
to pack nvl. The encoding parameter specifies the method of encoding when packing nvl.
Supported encoding methods are:

NV_ENCODE_NATIVE Straight bcopy () as described in bcopy(3C).

NV_ENCODE_XDR Use XDR encoding, suitable for sending to another host.

The nvlist_pack() function packs nvlinto contiguous memory starting at *bufp. The
encoding parameter specifies the method of encoding (see above).

= If*bufp is not NULL, *bufp is expected to be a caller-allocated buffer of size *buflen.
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Pluggable Allocators

= If*bufp is NULL, the library will allocate memory and update *bufp to point to the memory
and update *buflen to contain the size of the allocated memory.

The nvlist_xpack() function isidentical to nvlist_pack() except that nvlist_xpack() can
use a different allocator.

The nvlist_unpack() function takes a buffer with a packed nvlist_t and unpacks it into a
searchable nvlist_t. The library allocates memory for nvlist_t. The caller is responsible for
freeing the memory by calling nvlist_free().

The nvlist_xunpack() function is identical to nvlist_unpack() except that
nvlist xunpack() can use a different allocator.

The nvlist_dup() function makes a copy of nvl and updates nvip to point to the copy.

The nvlist_xdup() function is identical to nvlist_dup() exceptthat nvlist_xdup() can use
a different allocator.

The nvlist_merge() function adds copies of all name-value pairs from nvl to dst. Name-value
pairs in dst are replaced with name-value pairs from nvl that have identical names (if dst has
the type NV_UNIQUE_NAME) or identical names and types (if dst has the type

NV_UNIQUE NAME_TYPE).

The nvlist_lookup_nv_alloc() function retrieves the pointer to the allocator that was used
when manipulating a name-value pair list.

Using Pluggable Allocators

Thenv_alloc_init(),nv_alloc_reset() andnv_alloc_fini() functions provide an
interface to specify the allocator to be used when manipulating a name-value pair list.

Thenv_alloc_init() function determines the allocator properties and puts them into the
nva argument. The application must specify the nv_arg and nvo arguments and an optional
variable argument list. The optional arguments are passed to the (*nv_ao_init()) function.

The nva argument must be passed to nvlist_xalloc(),nvlist_xpack(),nvlist_xunpack()
and nvlist xdup().

The nv_alloc_reset() function is responsible for resetting the allocator properties to the
data specified by nv_alloc_init(). Whenno (*nv_ao_reset()) function is specified,
nv_alloc reset() hasno effect.

The nv_alloc_fini() function destroys the allocator properties determined by
nv_alloc_init(). Whena (*nv_ao_fini()) function is specified, it is called from
nv_alloc fini().
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The disposition of the allocated objects and the memory used to store them is left to the
allocator implementation.

Thenv_alloc nosleepnv alloc t canbe used withnvlist xalloc() to mimic the
behavior of nvlist alloc().

The nvpair allocator framework provides a pointer to the operation structure of a fixed buffer
allocator. This allocator, nv_fixed_ops, uses a pre-allocated buffer for memory allocations. It
is intended primarily for kernel use and is described on nvlist_alloc(9F).

An example program that uses the pluggable allocator functionality is provided on
nvlist alloc(9F).

Creating Pluggable Allocators

Any producer of name-value pairs can specify its own allocator functions. The application
must provide the following pluggable allocator operations:

int (*nv_ao_init)(nv_alloc_t *nva, va list nv_valist);
void (*nv_ao fini)(nv_alloc t *nva);

void *(*nv_ao alloc)(nv_alloc t *nva, size t sz);

void (*nv_ao reset)(nv_alloc t *nva);

void (*nv_ao free)(nv_alloc t *nva, void *buf, size t sz);

The nva argument of the allocator implementation is always the first argument.

The optional (*nv_ao_init()) function is responsible for filling the data specified by
nv_alloc_init() into the nva_argargument. The (*nv_ao_init()) function is only called
whennv_alloc_init() is executed.

The optional (*nv_ao_fini()) function is responsible for the cleanup of the allocator
implementation. It is called by nv_alloc_fini().

The required (*nv_ao_alloc()) function is used in the nvpair allocation framework for
memory allocation. The sz argument specifies the size of the requested bufter.

The optional (*nv_ao_reset()) function is responsible for resetting the nva_argargument to
the data specified by nv_alloc_init().

The required (*nv_ao_free()) function is used in the nvpair allocator framework for memory
deallocation. The bufargument is a pointer to a block previously allocated by the
(*nv_ao_alloc()) function. The size argument sz must exactly match the original allocation.

The disposition of the allocated objects and the memory used to store them is left to the
allocator implementation.
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ReturnValues

Errors

Examples

These functions return 0 on success and an error value on failure.
The nvlist_lookup_nv_alloc() function returns a pointer to an allocator.

These functions will fail if:

EINVAL  Thereisan invalid argument.

Thenvlist alloc(),nvlist dup(),nvlist pack(),nvlist unpack(),nvlist merge(),
nvlist xalloc(),nvlist xdup(),nvlist xpack(),and nvlist xunpack() functions will
fail if:

ENOMEM  There is insufficient memory.

Thenvlist pack(),nvlist _unpack(),nvlist xpack(),and nvlist xunpack() functions
will fail if:

EFAULT An encode/decode error occurs.
ENOTSUP  Anencode/decode method is not supported.

/*
* Program to create an nvlist.
*/
#include <stdio.h>
#include <sys/types.h>
#include <string.h>
#include <libnvpair.h>

/* generate a packed nvlist */
static int
create packed nvlist(char **buf, uint t *buflen, int encode)
{
uchar_t bytes[] = {0xaa, Oxbb, 0xcc, 0xdd};
int32 t int32[] = {3, 4, 5};
char *strs[] = {"child@", "childl", "child2"};
int err;
nvlist t *nvl;

err = nvlist alloc(&nvl, NV_UNIQUE NAME, 0); /* allocate list */
if (err) {

(void) printf("nvlist alloc() failed\n");

return (err);

/* add a value of some types */

if ((nvlist add byte(nvl, "byte", bytes[0]) '= 0) ||
(nvlist_add_int32(nvl, "int32", int32[0]) != 0) ||
(nvlist add int32 array(nvl, "int32 array", int32, 3) !'= 0) ||
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(nvlist_add_string_array(nvl, "string array", strs, 3) != 0)) {
nvlist free(nvl);
return (-1);

err = nvlist size(nvl, buflen, encode);

if (err) {
(void) printf("nvlist size: %s\n", strerror(err));
nvlist free(nvl);
return (err);

/* pack into contig. memory */
err = nvlist pack(nvl, buf, buflen, encode, 0);
if (err)
(void) printf("nvlist pack: %s\n", strerror(err));

/* free the original list */
nvlist free(nvl);
return (err);

/* selectively print nvpairs */
static void
nvlist lookup and print(nvlist t *nvl)

{
char **str_val;
int i, int val;
uint t nval;
if (nvlist lookup int32(nvl, "int32", &int val) == 0)
(void) printf("int32 = %d\n", int val);
if (nvlist lookup string array(nvl, "string array", &str val, &nval)
== 0) {
(void) printf("string array =");
for (1 = 0; 1 < nval; i++)
(void) printf(" %s", str vallil);
(void) printf("\n");
}
}
/*ARGSUSED*/
int
main(int argc, char *argv[])
{
int err;

char *buf = NULL;
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Attributes

See Also

size t buflen;
nvlist t *nvl = NULL;

if (create packed nvlist(&buf, &buflen, NV_ENCODE XDR) != 0) {
(void) printf("cannot create packed nvlist buffer\n");
return(-1);

}

/* unpack into an nvlist t */
err = nvlist unpack(buf, buflen, &nvl, 0);

if (err) {
(void) printf("nvlist unpack(): %s\n", strerror(err));
return(-1);

}

/* selectively print out attributes */
nvlist lookup and print(nvl);
return(0);

}

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

ATTRIBUTETYPE ATTRIBUTEVALUE

Interface Stability Committed

MT-Level MT-Safe

libnvpair(3LIB), attributes(5),nvlist _add boolean value(3NVPAIR),
nvlist alloc(9F)
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Name nvlist_lookup_boolean, nvlist_lookup_boolean_value, nvlist_lookup_byte,
nvlist_lookup_int8, nvlist_lookup_uint8, nvlist_lookup_int16, nvlist_lookup_uint16,
nvlist_lookup_int32, nvlist_lookup_uint32, nvlist_lookup_int64, nvlist_lookup_uint64,
nvlist_lookup_double, nvlist_lookup_string, nvlist_lookup_nvlist,
nvlist_lookup_boolean_array, nvlist_lookup_byte_array, nvlist_lookup_int8_array,
nvlist_lookup_uint8_array, nvlist_lookup_int16_array, nvlist_lookup_uintl6_array,
nvlist_lookup_int32_array, nvlist_lookup_uint32_array, nvlist_lookup_int64_array,
nvlist_lookup_uint64_array, nvlist_lookup_nvlist_array, nvlist_lookup_string_array,
nvlist_lookup_pairs — match name and type indicated by the interface name and retrieve data
value

Synopsis cc [ flag... 1 file... -lnvpair [ library... ]
#include <libnvpair.h>
int nvlist lookup boolean(nvlist t *nvl, const char *name);

int nvlist lookup boolean value(nvlist t *nvl,
const char *name, boolean t *val);

int nvlist lookup byte(nvlist t *nyl, const char *name,
uchar_t *val);

int nvlist lookup int8(nvlist t *nyl, const char *name,
int8 t *wval);

int nvlist lookup uint8(nvlist_ t *nvl, const char *name,
uint8 t *wval);

int nvlist lookup intl6(nvlist t *nvl, const char *name,
intl6 t *val);

int nvlist lookup uintl6(nvlist t *nyl, const char *name,
uintlé t *wval);

int nvlist lookup int32(nvlist t *nvl, const char *name,
int32 t *val);

int nvlist lookup uint32(nvlist t *nvl, const char *name,
uint32 t *val);

int nvlist lookup int64(nvlist t *nvl, const char *name,
int64 t *val);

int nvlist lookup uint64(nvlist t *nvl, const char *name,
uint64 t *wval);

int nvlist lookup double(nvlist t *nvl, const char *name,
double *val);

int nvlist lookup_string(nvlist t *nyl, const char *name,
char **val);

int nvlist lookup nvlist(nvlist t *nyl, const char *name,
nvlist t **val);

62 man pages section 3: Extended Library Functions, Volume 3 - LastRevised 1 Aug 2008



nvlist_lookup_boolean(3NVPAIR)

Parameters

Description

int nvlist_lookup_boolean_array(nvlist_t *nvl, const char *name,
boolean t **val, uint t *nelem);

int nvlist lookup byte array(nvlist t *nvl, const char *name,
uchar_t **val, uint t *nelem);

int nvlist lookup int8 array(nvlist t *nvl, const char *name,
int8 t **val, uint t *nelem);

int nvlist lookup uint8 array(nvlist t *nvl, const char *name,
uint8 t **val, uint t *nelem);

int nvlist lookup intl6 array(nvlist t *nvl, const char *name,
intl6_t **val, uint t *nelem);

int nvlist lookup uintl6 array(nvlist t *nmvl, const char *name,
uintl6 t **val, uint t *nelem);

int nvlist lookup int32 array(nvlist t *nvl, const char *name,
int32 t **val, uint t *nelem);

int nvlist lookup uint32 array(nvlist t *nvl, const char *name,
uint32 t **val, uint t *nelem);

int nvlist lookup int64 array(nvlist t *nvl, const char *name,
int64 t **val, uint t *nelem);

int nvlist lookup uint64 array(nvlist t *nmvl, const char *name,
uint64 t **val, uint t *nelem);

int nvlist lookup string array(nvlist t *nmvl, const char *name,
char ***ygl, uint t *nelem);

int nvlist lookup nvlist array(nvlist t *mvl, const char *name,
nvlist t ***val, uint t *nelem);

int nvlist lookup_pairs(nvlist_t *nvl, int flag...);

nvl Thenvlist_t tobe processed.

name Name of the name-value pair to search.

nelem  Address to store the number of elements in value.
val Address to store the starting address of the value.
flag Specity bit fields defining lookup behavior:

NV_FLAG NOENTOK The retrival function will not fail if no matching name-value
pair is found.

These functions find the nvpair (name-value pair) that matches the name and type as
indicated by the interface name. If one is found, nelem and val are modified to contain the
number of elements in value and the starting address of data, respectively.
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ReturnValues

Errors

Attributes

64

These functions work for nvlists (lists of name-value pairs) allocated with Nv_UNIQUE_NAME or
NV_UNIQUE NAME TYPE specifiedin nvlist alloc(3NVPAIR). If this is not the case, the
function returns ENOTSUP because the list potentially contains multiple nvpairs with the same
name and type.

Multiple threads can simultaneously read the same nvlist_t but only one thread can actively
change a given nvlist_t ata time. The caller is responsible for the synchronization.

All memory required for storing the array elements, including string value, are managed by
the library. References to such data remain valid until nvlist_free() is called on nvl.

The nvlist_lookup_pairs() function retrieves a set of nvpairs. The arguments are a
null-terminated list of pairs (data type DATA_TYPE_BOOLEAN), triples (non-array data types) or
quads (array data types). The interpretation of the arguments depends on the value of type (see
nvpair type(3NVPAIR)) as follows:

name Name of the name-value pair to search.
type Data type (see nvpair_type(3NVPAIR)).

val Address to store the starting address of the value. When using data type
DATA_TYPE_BOOLEAN, the val argument is omitted.

nelem  Address to store the number of elements in value. Non-array data types have only
one argument and nelem is omitted.

The order of the arguments is name, type, [val], [nelem].

When using NV_FLAG_NOENTOK and no matching name-value pair is found, the memory
pointed to by val and nelem is left untouched.

These functions return 0 on success and an error value on failure.

These functions will fail if:
EINVAL There is an invalid argument.
ENOENT No matching name-value pair is found

ENOTSUP  Anencode/decode method is not supported.

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

ATTRIBUTETYPE ATTRIBUTEVALUE

Interface Stability Committed

MT-Level MT-Safe
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SeeAlso libnvpair(3LIB),nvlist alloc(3NVPAIR), nvpair type(3NVPAIR), attributes(5)
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Name nvlist_lookup_nvpair, nvlist_exists — lookup named pairs

Synopsis cc [ flag... 1 file... -lnvpair [ library... ]
#include <libnvpair.h>

int nvlist lookup nvpair(nvlist t *nvl, const char *name,
nvpair_t **nvp);

boolean t nvlist exists(nvlist t *nyl, const char *name);

Description Thenvlist_lookup_nvpair() function returns the nvpair with the matching name,
regardless of type. It is valid only for lists allocated with Nv_UNIQUE_NAME. See
nvlist alloc(3NVPAIR).

The nvlist_exists() function returns success if any nvpair exists with the given name. It is
valid for all types of lists.

ReturnValues Thenvlist lookup nvpair() function returns 0 on success and an error value on failure.

The nvlist_exists() function returns B_TRUE if an nvpair with the given name exists and
B_FALSE otherwise.

Errors Thenvlist lookup nvpair() function will fail if:
EINVAL There is an invalid argument.
ENOENT No matching name-value pair is found.

ENOTSUP The list was not allocated with NV UNIQUE NAME.

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

ATTRIBUTETYPE ATTRIBUTE VALUE

Interface Stability Committed

MT-Level MT-Safe

SeeAlso libnvpair(3LIB),nvlist alloc(3NVPAIR), attributes(5),nvlist lookup nvpair(9F)

66 man pages section 3: Extended Library Functions, Volume 3 « Last Revised 24 Oct 2007


http://www.oracle.com/pls/topic/lookup?ctx=821-1474&id=attributes-5
http://www.oracle.com/pls/topic/lookup?ctx=821-1464&id=libnvpair-3lib
http://www.oracle.com/pls/topic/lookup?ctx=821-1474&id=attributes-5
http://www.oracle.com/pls/topic/lookup?ctx=821-1477&id=nvlist-lookup-nvpair-9f

nvlist_next_nvpair(3NVPAIR)

Name nvlist_next_nvpair, nvpair_name, nvpair_type - return data regarding name-value pairs

Synopsis cc [ flag... ] file... -lnvpair [ library... ]
#include <libnvpair.h>

nvpair_t *nvlist_next_nvpair(nvlist_t *mvl, nvpair_ t *nvpair);
char *nvpair_name(nvpair_t *nvpair);
data_type_t nvpair_type(nvpair_t *nvpair);

Parameters nvl Thenvlist_t tobe processed.

nvpair ~ Handle to a name-value pair.

Description Thenvlist_next_nvpair() function returnsa handle to the next nvpair in the list following
nvpair. If nvpair is NULL, the first pair is returned. If nvpair is the last pair in the nvlist, NULL
is returned.

The nvpair_name() function returns a string containing the name of nvpair.

The nvpair_type() function retrieves the value of the nvpair in the form of enumerated type
data_type_t. This is used to determine the appropriate nvpair_*() function to call for
retrieving the value.

ReturnValues Upon successful completion, nvpair_name() returns a string containing the name of the
name-value pair.

Upon successful completion, nvpair_type() returns an enumerated data type data_type_t.
Possible values for data_type t are as follows:

DATA TYPE BOOLEAN

DATA TYPE BOOLEAN VALUE
DATA TYPE_BYTE

DATA TYPE_INT8

DATA TYPE UINT8

DATA TYPE INT16

DATA TYPE UINT16

DATA TYPE INT32

DATA TYPE UINT32

DATA TYPE INT64

DATA TYPE UINT64

DATA TYPE_STRING

DATA TYPE_NVLIST

DATA TYPE_BOOLEAN ARRAY
DATA TYPE BYTE ARRAY
DATA TYPE INT8 ARRAY
DATA TYPE UINT8 ARRAY

Extended Library Functions, Volume 3 67



nvlist_next_nvpair(3NVPAIR)

= DATA TYPE INT16 ARRAY
DATA TYPE_UINT16 ARRAY
DATA TYPE_INT32 ARRAY
DATA TYPE_UINT32_ ARRAY
DATA TYPE INT64 ARRAY
DATA TYPE UINT64 ARRAY
DATA TYPE STRING ARRAY
DATA TYPE NVLIST ARRAY

Upon reaching the end of alist, nvlist_next_pair() returns NULL. Otherwise, the function
returns a handle to next nvpair in the list.

These and other 1ibnvpair(3LIB) functions cannot manipulate nvpairs after they have been
removed from or replaced in an nvlist. Replacement can occur during pair additions to nvlists
created with NV_UNIQUE NAME TYPE and NV_UNIQUE NAME.Seenvlist alloc(3NVPAIR).

Errors No errors are defined.

Examples EexampLE1 Example of usage of nvlist_next_nvpair().

/*
* usage of nvlist next nvpair()
*/
static int
edit nvl(nvlist t *nvl)
{
nvpair t *curr = nvlist next nvpair(nvl, NULL);
while (curr != NULL) {
int err;
nvpair t *next = nvlist next nvpair(nvl, curr);
if (!nvl check(curr))
if ((err = nvlist remove(nvl, nvpair name(curr),
nvpair type(curr))) != 0)
return (err);
curr = next;
}
return (0);
}

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

Notes

ATTRIBUTETYPE

ATTRIBUTEVALUE

Interface Stability Committed

MT-Level MT-Safe

libnvpair(3LIB),nvlist alloc(3NVPAIR), attributes(5)

The enumerated nvpair data types might not be an exhaustive list and new data types can be
added. An application using the data type enumeration, data_type_t, should be written to

expect or ignore new data types.
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Name

Synopsis

Parameters

Description

Return Values

Errors

Attributes

See Also
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nvlist_remove, nvlist_remove_all - remove name-value pairs

cc [ flag... 1 file... -lnvpair [ library... ]
#include <libnvpair.h>

int nvlist_remove(nvlist_t *nvl, const char *name,
data_type_t type);

int nvlist remove all(nvlist t *nyl, const char *name);
nvl The nvlist_t to be processed.
name  Name of the name-value pair to be removed.

type Data type of the nvpair to be removed.

The nvlist remove() function removes the first occurrence of nvpair that matches the name
and the type.

Thenvlist remove all() function removes all occurrences of nvpair that match the name,
regardless of type.

Multiple threads can simultaneously read the same nvlist_t but only one thread can actively
changea given nvlist_t atatime. The caller is responsible for the synchronization.

These functions return 0 on success and an error value on failure.

These functions will fail if:
EINVAL  Thereis aninvalid argument.

ENOENT  No name-value pairs were found to match the criteria specified by name and type.

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

ATTRIBUTETYPE ATTRIBUTEVALUE

Interface Stability Committed

MT-Level MT-Safe

libnvpair(3LIB), attributes(5)
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Name

Synopsis

nvpair_value_byte, nvpair_value_boolean_value, nvpair_value_int8, nvpair_value_uint8,
nvpair_value_int16, nvpair_value_uintl6, nvpair_value_int32, nvpair_value_uint32,
nvpair_value_int64, nvpair_value_uint64, nvpair_value_double, nvpair_value_string,
nvpair_value_nvlist, nvpair_value_boolean_array, nvpair_value_byte_array,
nvpair_value_int8_array, nvpair_value_uint8_array, nvpair_value_int16_array,
nvpair_value_uint16_array, nvpair_value_int32_array, nvpair_value_uint32_array,
nvpair_value_int64_array, nvpair_value_uint64_array, nvpair_value_string_array,
nvpair_value_nvlist_array - retrieve value from a name-value pair

cc [ flag... 1 file... -lnvpair [ library... ]
#include <libnvpair.h>
int nvpair_value_byte(nvpair_t *nvpair, uchar_t *val) ;

int nvpair_value_boolean_value(nvpair_t *nvpair,
boolean t *val);

int nvpair_value_int8(nvpair_t *nvpair, int8 t *val);
int nvpair_value_uint8(nvpair_t *nvpair, uint8_t *val) ;
int nvpair_value_int16(nvpair_t *nvpair, intl6_t *pal) ;
int nvpair_value_uintl6(nvpair_t *nvpair, uintl6_t *val) ;
int nvpair_value_int32(nvpair_t *nvpair, int32_t *val) ;
int nvpair_value_uint32(nvpair_t *nvpair, uint32_t *val);
int nvpair_value_int64(nvpair_t *nvpair, int64_t *val) ;
int nvpair_value_uint64(nvpair_ t *nvpair, uint64_t *val);
int nvpair_value_double(nvpair_t *nvpair, double *val) ;
int nvpair_value_string(nvpair_ t *nvpair, char **val);
int nvpair_value_nvlist(nvpair_t *nvpair, nvlist_t **xpgl);

int nvpair_value_boolean_array(nvpair_t *nvpair,
boolean t **val, uint t *nelem);

int nvpair_value_byte array(nvpair t *nvpair, uchar_t **val,
uint t *nelem);

int nvpair_value_int8 array(nvpair t *uvpair, int8_t **val,
uint_t *nelem);

int nvpair_value_uint8 array(nvpair_t *nvpair, uint8_t **val,
uint_t *nelem);

int nvpair_value_intl6_array(nvpair_t *nvpair, intl6_t **val,
uint_t *nelem);

int nvpair_value_uintl6_array(nvpair_t *nvpair,
uintl6 t **val, uint t *nelem);
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Parameters

Description

ReturnValues

Errors

Attributes

int nvpair_value_int32 array(nvpair_t *nvpair,
int32 t **val, uint t *nelem);

int nvpair_value_uint32_array(nvpair_t *nvpair,
uint32 t **val, uint t *nelem);

int nvpair_value_int64_array(nvpair_t *nvpair,
int64 t **val, uint t *nelem);

int nvpair_value_uint64_array(nvpair_t *nvpair,
uint64 t **val, uint t *nelem);

int nvpair_value_string_array(nvpair_t *nvpair,
char ***yal, uint t *nelem);

int nvpair_value_nvlist_array(nvpair_t *nvpair,
nvlist t ***val, uint t *nelem);

nvpair  Name-value pair to be processed.
nelem Address to store the number of elements in value.

val Address to store the value or the starting address of the array value.

These functions retrieve the value of nvpair. The data type of nvpair must match the interface
name for the call to be successful.

There is no nvpair_value boolean(); the existence of the name implies the value is true.

For array data types, including string, the memory containing the data is managed by the
library and references to the value remains valid until nviist_free() is called on the
nvlist_t from which nvpair is obtained. See nvlist_free(3NVPAIR).

The value of an nvpair may not be retrieved after the nvpair has been removed from or
replaced in an nvlist. Replacement can occur during pair additions to nvlists created with
NV _UNIQUE NAME TYPE and NV _UNIQUE NAME.Seenvlist alloc(3NVPAIR).

These functions return 0 on success and an error value on failure.

These functions will fail if:

EINVAL  Either one of the arguments is NULL or the type of nvpair does not match the
function name.

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

ATTRIBUTETYPE ATTRIBUTE VALUE

Interface Stability Committed

MT-Level MT-Safe
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SeeAlso libnvpair(3LIB),nvlist alloc(3NVPAIR), attributes(5)
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pam(3PAM)

Name

Synopsis

Description

Interface Overview

74

pam - PAM (Pluggable Authentication Module)

#include <security/pam appl.h>
cc [ flag... 1 file ... -lpam [ library ... ]

The PAM framework, 1ibpam, consists of an interface library and multiple authentication
service modules. The PAM interface library is the layer implementing the Application
Programming Interface ( API ). The authentication service modules are a set of dynamically
loadable objects invoked by the PAM API to provide a particular type of user authentication.
PAM gives system administrators the flexibility of choosing any authentication service
available on the system to perform authentication. This framework also allows new
authentication service modules to be plugged in and made available without modifying the
applications.

Refer to Oracle Solaris Security for Developers Guide for information about providing
authentication, account management, session management, and password management
through PAM modules.

The PAM library interface consists of six categories of functions, the names for which all start
with the prefix pam_.

The first category contains functions for establishing and terminating an authentication
activity, which are pam_start(3PAM) and pam_end(3PAM). The functions
pam_set_data(3PAM) and pam_get_data(3PAM) maintain module specific data. The
functions pam_set_item(3PAM) and pam_get item(3PAM) maintain state information.
pam_strerror(3PAM) is the function that returns error status information.

The second category contains the functions that authenticate an individual user and set the
credentials of the user, pam_authenticate(3PAM) and pam setcred(3PAM).

The third category of PAM interfaces is account management. The function
pam_acct_mgmt(3PAM) checks for password aging and access-hour restrictions.

Category four contains the functions that perform session management after access to the
system has been granted. See pam_open_session(3PAM) and pam_close_session(3PAM)

The fifth category consists of the function that changes authentication tokens,
pam_chauthtok(3PAM). An authentication token is the object used to verify the identity of the
user. In UNIX, an authentication token is a user's password.

The sixth category of functions can be used to set values for PAM environment variables. See
pam_putenv(3PAM), pam_getenv(3PAM), and pam_getenvlist(3PAM).

The pam_*( ) interfaces are implemented through the library libpam. For each of the
categories listed above, excluding categories one and six, dynamically loadable shared
modules exist that provides the appropriate service layer functionality upon demand. The
functional entry points in the service layer start with the pam_sm_ prefix. The only difference
between the pam_sm_*( ) interfaces and their corresponding pam_ interfaces is that all the
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Stateful Interface

pam_sm_*( ) interfaces require extra parameters to pass service—specific options to the shared
modules. Refer to pam_sm(3PAM) for an overview of the PAM service module APIs.

A sequence of calls sharing a common set of state information is referred to as an
authentication transaction. An authentication transaction begins with a call to pam_start ().
pam_start () allocates space, performs various initialization activities, and assigns a PAM
authentication handle to be used for subsequent calls to the library.

After initiating an authentication transaction, applications can invoke pam_authenticate()
to authenticate a particular user, and pam_acct_mgmt () to perform system entry
management. For example, the application may want to determine if the user's password has
expired.

If the user has been successfully authenticated, the application calls pam_setcred() to setany
user credentials associated with the authentication service. Within one authentication
transaction (between pam_start() and pam_end()), all calls to the PAM interface should be
made with the same authentication handle returned by pam_start (). This is necessary
because certain service modules may store module-specific data in a handle that is intended
for use by other modules. For example, during the call to pam_authenticate(), service
modules may store data in the handle that is intended for use by pam_setcred().

To perform session management, applications call pam_open_session(). Specifically, the
system may want to store the total time for the session. The function pam_close_session()
closes the current session.

When necessary, applications can call pam_get_item() and pam_set_item() to access and to
update specific authentication information. Such information may include the current
username.

To terminate an authentication transaction, the application simply calls pam_end (), which
frees previously allocated space used to store authentication information.

Application—Authenticatidhhe authentication service in PAM does not communicate directly with the user; instead it

Service Interactive
Interface

Stacking Multiple
Schemes

relies on the application to perform all such interactions. The application passes a pointer to
the function, conv (), along with any associated application data pointers, through a
pam_conv structure to the authentication service when it initiates an authentication
transaction, via a call to pam_start (). The service will then use the function, conv (), to
prompt the user for data, output error messages, and display text information. Refer to
pam_start(3PAM) for more information.

The PAM architecture enables authentication by multiple authentication services through
stacking. System entry applications, such as login(1), stack multiple service modules to
authenticate users with multiple authentication services. The order in which authentication
service modules are stacked is specified in the configuration file, pam. conf(4). A system
administrator determines this ordering, and also determines whether the same password can
be used for all authentication services.
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Administrative 'The authentication library, /usr/1ib/libpam.so.1, implements the framework interface.
Interface  v3rious authentication services are implemented by their own loadable modules whose paths
are specified through the pam. conf(4) file.

ReturnValues The PAM functions may return one of the following generic values, or one of the values
defined in the specific man pages:

PAM_SUCCESS The function returned successfully.

PAM_OPEN_ERR dlopen() failed when dynamically loading a service module.
PAM SYMBOL ERR Symbol not found.

PAM SERVICE ERR  Errorin service module.

PAM SYSTEM ERR System error.

PAM_BUF ERR Memory buffer error.

PAM CONV_ERR Conversation failure.

PAM PERM DENIED  Permission denied.

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

ATTRIBUTETYPE ATTRIBUTE VALUE

MT Level MT-Safe with exceptions

SeeAlso login(1), pam_authenticate(3PAM), pam chauthtok(3PAM), pam open_session(3PAM),
pam set item(3PAM), pam setcred(3PAM), pam sm(3PAM), pam start(3PAM),
pam_strerror(3PAM), pam.conf(4), attributes(5)

Oracle Solaris Security for Developers Guide

Notes The interfacesin libpam() are MT-Safe only if each thread within the multithreaded
application uses its own PAM handle.
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Name

Synopsis

Description

Return Values

Attributes

See Also

Notes

pam_acct_mgmt — perform PAM account validation procedures
cc [ flag ... 1 file ... -lpam [ library ... ]
#include <security/pam appl.h>

int pam_acct_mgmt(pam_handle_t *pamh, int flags);

The pam_acct mgmt () function is called to determine if the current user's account is valid. It
checks for password and account expiration, and verifies access hour restrictions. This
function is typically called after the user has been authenticated with
pam_authenticate(3PAM).

The pamh argument is an authentication handle obtained by a prior call to pam_start (). The

following flags may be set in the flags field:

PAM_SILENT The account management service should not generate any
messages.

PAM_DISALLOW_NULL_AUTHTOK  The account management service should return
PAM_NEW_AUTHTOK_REQD if the user has a null
authentication token.

Upon successful completion, PAM_SUCCESS is returned. In addition to the error return values
described in pam(3PAM), the following values may be returned:

PAM_USER_UNKNOWN User not known to underlying account management module.
PAM_AUTH_ERR Authentication failure.

PAM_NEW AUTHTOK_REQD New authentication token required. This is normally returned if
the machine security policies require that the password should be
changed because the password is NULL or has aged.

PAM ACCT EXPIRED User account has expired.

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

ATTRIBUTETYPE ATTRIBUTEVALUE

Interface Stability Committed

MT-Level MT-Safe with exceptions

pam(3PAM), pam_authenticate(3PAM), pam_start(3PAM), libpam(3LIB), attributes(5)

The interfaces in 1ibpam are MT-Safe only if each thread within the multithreaded application
uses its own PAM handle.
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Attributes

See Also

Notes
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pam_authenticate - perform authentication within the PAM framework

cc [ flag ... 1 file ... -lpam [ library ... ]
#include <security/pam appl.h>

int pam_authenticate(pam_handle_t *pamh, int flags);

The pam_authenticate() function is called to authenticate the current user. The user is
usually required to enter a password or similar authentication token depending upon the
authentication service configured within the system. The user in question should have been
specified by a prior call to pam_start() or pam_set_item().

The following flags may be set in the flags field:

PAM_SILENT Authentication service should not generate any messages.

PAM DISALLOW NULL AUTHTOK The authentication service should return PAM_AUTH_ERR if
the user has a null authentication token.

Upon successful completion, PAM_SUCCESS is returned. In addition to the error return values
described in pam(3PAM), the following values may be returned:

PAM AUTH ERR Authentication failure.

PAM_CRED INSUFFICIENT Cannot access authentication data due to insufficient
credentials.

PAM_AUTHINFO_UNAVAIL Underlying authentication service cannot retrieve
authentication information.

PAM_USER_UNKNOWN User not known to the underlying authentication module.

PAM_MAXTRIES An authentication service has maintained a retry count which
has been reached. No further retries should be attempted.

See attributes(5) for description of the following attributes:
ATTRIBUTETYPE ATTRIBUTE VALUE
Interface Stability Committed
MT-Level MT-Safe with exceptions

pam(3PAM), pam_open_session(3PAM), pam_set item(3PAM), pam_setcred(3PAM),
pam_start(3PAM), libpam(3LIB), attributes(5)

In the case of authentication failures due to an incorrect username or password, it is the
responsibility of the application to retry pam_authenticate() and to maintain the retry
count. An authentication service module may implement an internal retry count and return
an error PAM_MAXTRIES if the module does not want the application to retry.
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If the PAM framework cannot load the authentication module, then it will return PAM_ABORT.
This indicates a serious failure, and the application should not attempt to retry the
authentication.

For security reasons, the location of authentication failures is hidden from the user. Thus, if
several authentication services are stacked and a single service fails, pam_authenticate()
requires that the user re-authenticate each of the services.

A null authentication token in the authentication database will result in successful
authentication unless PAM_DISALLOW_NULL_AUTHTOK was specified. In such cases, there will be
no prompt to the user to enter an authentication token.

The interfaces in 1ibpam are MT-Safe only if each thread within the multithreaded application
uses its own PAM handle.
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pam_chauthtok - perform password related functions within the PAM framework

cc [ flag ... 1 file ... -lpam [ library ... ]
#include <security/pam appl.h>

int pam_chauthtok(pam_handle_t *pamh, const int flags);

The pam_chauthtok () function is called to change the authentication token associated with a
particular user referenced by the authentication handle pamh.

The following flag may be passed in to pam_chauthtok():
PAM_SILENT The password service should not generate any messages.

PAM_CHANGE_EXPIRED_AUTHTOK  The password service should only update those
passwords that have aged. If this flag is not passed, all
password services should update their passwords.

PAM NO AUTHTOK CHECK The password service should not perform conformance
checks on the password entered.

Upon successful completion of the call, the authentication token of the user will be changed in
accordance with the password service configured in the system through pam. conf(4).

Upon successful completion, PAM_SUCCESS is returned. In addition to the error return values
described in pam(3PAM), the following values may be returned:

PAM_PERM DENIED No permission.

PAM_AUTHTOK_ERR Authentication token manipulation error.
PAM_AUTHTOK_RECOVERY_ERR Authentication information cannot be recovered.
PAM_AUTHTOK LOCK BUSY Authentication token lock busy.

PAM_AUTHTOK DISABLE AGING Authentication token aging disabled.
PAM_USER_UNKNOWN User unknown to password service.

PAM_TRY_AGAIN Preliminary check by password service failed.

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

ATTRIBUTETYPE ATTRIBUTE VALUE

Interface Stability Committed

MT-Level MT-Safe with exceptions
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See Also

Notes

login(1), passwd(1), pam(3PAM), pam_authenticate(3PAM), pam_start(3PAM),
attributes

The flag PAM_CHANGE_EXPIRED_AUTHTOK is typically used by a login application which has
determined that the user's password has aged or expired. Before allowing the user to login, the
login application may invoke pam_chauthtok() with this flag to allow the user to update the
password. Typically, applications such as passwd(1) should not use this flag.

The pam_chauthtok () functions performs a preliminary check before attempting to update
passwords. This check is performed for each password module in the stack as listed in

pam. conf(4). The check may include pinging remote name services to determine if they are
available. If pam chauthtok() returns PAM TRY AGAIN, then the check has failed, and
passwords are not updated.

The flag PAM_NO_AUTHTOK_CHECK is typically used by programs that allow an administrator to
bypass various password conformance checks when setting a password for a user.

The interfaces in 1ibpam are MT-Safe only if each thread within the multithreaded application
uses its own PAM handle.
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pam_getenv - returns the value for a PAM environment name

cc [ flag ... 1 file ... -lpam [ library ... ]
#include <security/pam appl.h>

char *pam_getenv(pam_handle_t *pamh, const char *name);

The pam_getenv () function searches the PAM handle pamh for a value associated with name.
If a value is present, pam_getenv () makes a copy of the value and returns a pointer to the copy
back to the calling application. If no such entry exists, pam_getenv () returns NULL. It is the
responsibility of the calling application to free the memory returned by pam_getenv ().

If successful, pam_getenv () returns a copy of the value associated with name in the PAM
handle; otherwise, it returns a NULL pointer.

See attributes(5) for descriptions of the following attributes:
ATTRIBUTE TYPE ATTRIBUTE VALUE
Interface Stability Committed
MT-Level MT-Safe with exceptions

pam(3PAM), pam_getenvlist(3PAM), pam putenv(3PAM), libpam(3LIB), attributes(5)

The interfaces in 1ibpam are MT-Safe only if each thread within the multithreaded application
uses its own PAM handle.
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Name
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See Also

Notes

pam_getenvlist — returns a list of all the PAM environment variables

cc [ flag ... 1 file ... -lpam [ library ... ]
#include <security/pam appl.h>

char **pam_getenvlist(pam_handle_t *pambh);

The pam_getenvlist() function returns a list of all the PAM environment variables stored in
the PAM handle pambh. The list is returned as a null-terminated array of pointers to strings.
Each string contains a single PAM environment variable of the form name=value. The list
returned is a duplicate copy of all the environment variables stored in pambh. It is the
responsibility of the calling application to free the memory returned by pam_getenvlist().

If successful, pam_getenvlist() returns in a null-terminated array a copy of all the PAM
environment variables stored in pamh. Otherwise, pam_getenvlist () returns a null pointer.

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

ATTRIBUTETYPE ATTRIBUTE VALUE

Interface Stability Committed

MT-Level MT-Safe with exceptions

pam(3PAM), pam_getenv(3PAM), pam_putenv(3PAM), libpam(3LIB), attributes(5)

The interfaces in 1ibpam are MT-Safe only if each thread within the multithreaded application
uses its own PAM handle.
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pam_get_user — PAM routine to retrieve user name

cc [ flag ... 1 file ... -lpam [ library ... ]
#include <security/pam appl.h>

int pam_get_user(pam_handle_t *pamh, char **user,
const char *prompt);

The pam_get_user() function is used by PAM service modules to retrieve the current user
name from the PAM handle. If the user name has not been set with pam_start() or
pam_set_item(), the PAM conversation function will be used to prompt the user for the user
name with the string "prompt". If prompt is NULL, then pam_get_item() is called and the value
of PAM_USER_PROMPT is used for prompting. If the value of PAM_USER_PROMPT is NULL, the
following default prompt is used:

Please enter user name:

After the user name is gathered by the conversation function, pam_set_item() is called to set
the value of PAM_USER. By convention, applications that need to prompt for a user name
should call pam_set_item() and set the value of PAM_USER_PROMPT before calling

pam authenticate(). The service module's pam sm authenticate() function will then call
pam_get_user () to prompt for the user name.

Note that certain PAM service modules, such as a smart card module, may override the value
of PAM_USER_PROMPT and pass in their own prompt. Applications that call

pam_authenticate () multiple times should set the value of PAM_USER to NULL with
pam_set_item() before calling pam_authenticate(), if they want the user to be prompted for
anew user name each time. The value of user retrieved by pam_get_user () should notbe
modified or freed. The item will be released by pam_end ().

Upon success, pam_get_user () returns PAM_SUCCESS; otherwise it returns an error code.
Refer to pam(3PAM) for information on error related return values.

See attributes(5) for description of the following attributes:
ATTRIBUTETYPE ATTRIBUTE VALUE
Interface Stability Committed
MT-Level MT-Safe with exceptions

pam(3PAM), pam_authenticate(3PAM), pam_end(3PAM), pam_get item(3PAM),
pam_set item(3PAM), pam_sm(3PAM), pam_sm_authenticate(3PAM), pam_start(3PAM),
attributes(5)
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Notes The interfacesin libpamare MT-Safe only if each thread within the multithreaded application
uses its own PAM handle.
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Name
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Description
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Attributes

See Also

Notes

pam_open_session, pam_close_session — perform PAM session creation and termination
operations

cc [ flag ... 1 file ... -lpam [ library ... ]

#include <security/pam appl.h>

int pam open session(pam handle t *pamh, int ﬂags) ;

int pam_close session(pam_handle_ t *pamh, int flags);

The pam_open_session() function is called after a user has been successfully authenticated.
See pam_authenticate(3PAM) and pam_acct_mgmt(3PAM). It is used to notify the session
modules that a new session has been initiated. All programs that use the pam(3PAM) library
should invoke pam_open_session() when beginning a new session. Upon termination of this

activity, pam_close_session() should be invoked to inform pam(3PAM) that the session has
terminated.

The pamh argument is an authentication handle obtained by a prior call to pam_start(). The
following flag may be set in the flags field for pam_open_session() and
pam close session():

PAM_SILENT  The session service should not generate any messages.

Upon successful completion, PAM_SUCCESS is returned. In addition to the return values
defined in pam(3PAM), the following value may be returned on error:

PAM_SESSION_ERR  Cannot make or remove an entry for the specified session.

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

ATTRIBUTETYPE ATTRIBUTE VALUE

Interface Stability Committed

MT-Level MT-Safe with exceptions

getutxent(3C), pam(3PAM), pam_acct_mgmt(3PAM), pam_authenticate(3PAM),
pam_start(3PAM), attributes(5)

In many instances, the pam_open_session() and pam_close_session() calls may be made by
different processes. For example, in UNIX the login process opens a session, while the init
process closes the session. In this case, UTMP/WTMP entries may be used to link the call to
pam_close_session () with an earlier call to pam_open_session(). This is possible because
UTMP/WTMP entries are uniquely identified by a combination of attributes, including the
user login name and device name, which are accessible through the PAM handle, pamh. The
call to pam_open_session() should precede UTMP/WTMP entry management, and the call
to pam_close_session() should follow UTMP/WTMP exit management.
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The interfaces in 1ibpam are MT-Safe only if each thread within the multithreaded application
uses its own PAM handle.
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pam_putenv — change or add a value to the PAM environment

cc [ flag ... 1 file ... -lpam [ library ... ]
#include <security/pam appl.h>

int pam_putenv(pam_handle_t *pamh, const char *name_value);

The pam_putenv () function sets the value of the PAM environment variable name equal to
value either by altering an existing PAM variable or by creating a new one.

The name_value argument points to a string of the form name=value. A call to pam_putenv ()
does not immediately change the environment. All name_value pairs are stored in the PAM
handle pamh. An application such as login(1) may make a call to pam_getenv(3PAM) or
pam_getenvlist(3PAM) to retrieve the PAM environment variables saved in the PAM handle
and set them in the environment if appropriate. Login will not set PAM environment values
which overwrite the values for SHELL, HOME, LOGNAME, MAIL, CDPATH, IFS, and PATH. Nor will
login set PAM environment values which overwrite any value that begins with LD_.

If name_value equals NAME=, then the value associated with NAME in the PAM handle will be set
to an empty value. If name_value equals NAME, then the environment variable NAME will be
removed from the PAM handle.

The pam_putenv () function may return one of the following values:

PAM_SUCCESS The function returned successfully.

PAM_OPEN_ERR dlopen() failed when dynamically loading a service module.
PAM SYMBOL ERR Symbol not found.

PAM_SERVICE ERR Error in service module.

PAM SYSTEM ERR System error.

PAM BUF ERR Memory buffer error.

PAM_CONV_ERR Conversation failure.

PAM PERM DENIED  Permission denied.

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

ATTRIBUTETYPE ATTRIBUTE VALUE

Interface Stability Committed

MT-Level MT-Safe with exceptions
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See Also

Notes

dlopen(3C), pam(3PAM), pam_getenv(3PAM), pam_getenvlist(3PAM), libpam(3LIB),
attributes(5)

The interfaces in 1ibpam are MT-Safe only if each thread within the multithreaded application
uses its own PAM handle.
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pam_setcred — modify or delete user credentials for an authentication service

cc [ flag ... 1 file ... -lpam [ library ... ]
#include <security/pam appl.h>

int pam_setcred(pam_handle_t *pamh, int flags);

The pam_setcred() function is used to establish, modify, or delete user credentials. It is
typically called after the user has been authenticated and after a session has been validated. See
pam_authenticate(3PAM)and pam_acct mgmt(3PAM).

The user is specified by a prior call to pam_start() or pam_set_item(), and is referenced by
the authentication handle, pamh. The following flags may be set in the flags field. Note that the
first four flags are mutually exclusive:

PAM_ESTABLISH CRED Set user credentials for an authentication service.
PAM DELETE CRED Delete user credentials associated with an authentication
service.

PAM REINITIALIZE CRED Reinitialize user credentials.
PAM REFRESH CRED Extend lifetime of user credentials.

PAM_SILENT Authentication service should not generate any messages.
If no flag is set, PAM_ESTABLISH_CRED is used as the default.

Upon success, pam_setcred () returns PAM_SUCCESS. In addition to the error return values
described in pam(3PAM) the following values may be returned upon error:

PAM_CRED _UNAVAIL  Underlying authentication service can not retrieve user credentials
unavailable.

PAM CRED EXPIRED User credentials expired.
PAM_USER_UNKNOWN  User unknown to underlying authentication service.

PAM_CRED ERR Failure setting user credentials.

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

ATTRIBUTETYPE ATTRIBUTE VALUE

Interface Stability Committed

MT-Level MT-Safe with exceptions
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See Also

Notes

pam(3PAM), pam_acct _mgmt(3PAM), pam_authenticate(3PAM), pam_set item(3PAM),
pam_start(3PAM), libpam(3LIB), attributes(5)

The interfaces in 1ibpam are MT-Safe only if each thread within the multithreaded application
uses its own PAM handle.
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Name pam_set_data, pam_get_data - PAM routines to maintain module specific state

Synopsis cc [ flag ... 1 file ... -lpam [ library ... ]

Description

ReturnValues

Attributes

#include <security/pam appl.h>

int pam_set_data(pam_handle_t *pamh,
const char *module_data_name, void *data,
void (*cleanup) (pam_handle_t *pamh, void *data,
int pam_end_status));

int pam_get_data(const pam_handle_t *pamh,
const char *module_data_name, const void **data);

The pam_set data() and pam _get data() functions allow PAM service modules to access
and update module specific information as needed. These functions should not be used by
applications.

The pam_set_data() function stores module specific data within the PAM handle pamh. The
module_data_name argument uniquely identifies the data, and the data argument represents
the actual data. The module_data_name argument should be unique across all services.

The cleanup function frees up any memory used by the data after it is no longer needed, and is
invoked by pam_end (). The cleanup function takes as its arguments a pointer to the PAM
handle, pambh, a pointer to the actual data, data, and a status code, pam_end_status. The status
code determines exactly what state information needs to be purged.

If pam_set_data() is called and module data already exists from a prior call to
pam_set_data() under the same module_data_name, then the existing data is replaced by the
new data, and the existing cleanup function is replaced by the new cleanup function.

The pam_get_data() function retrieves module-specific data stored in the PAM handle,
pambh, identified by the unique name, module_data_name. The data argument is assigned the
address of the requested data. The data retrieved by pam_get_data() should not be modified
or freed. The data will be released by pam_end ().

In addition to the return values listed in pam(3PAM), the following value may also be returned:

PAM NO MODULE DATA No module specific data is present.

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

ATTRIBUTETYPE ATTRIBUTE VALUE

Interface Stability Committed

MT-Level MT-Safe with exceptions

man pages section 3: Extended Library Functions, Volume 3 - LastRevised 13 Oct 1998



http://www.oracle.com/pls/topic/lookup?ctx=821-1474&id=attributes-5

pam_set_data(3PAM)

SeeAlso pam(3PAM), pam_end(3PAM), libpam(3LIB), attributes(5)

Notes The interfacesin libpamare MT-Safe only if each thread within the multithreaded application
uses its own PAM handle.
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Name pam_set_item, pam_get_item — authentication information routines for PAM

Synopsis cc [ flag ... 1 file ...

-lpam [ library ... ]

#include <security/pam appl.h>

int pam_set_item(pam_handle_t *pamh, int item_type,
const void *item);

int pam_get_item(const pam_handle_t *pamh, int item_type,

void **item);

Description The pam_get_item() and pam_set_item() functions allow applications and PAM service
modules to access and to update PAM information as needed. The information is specified by
item_type, and can be one of the following:

PAM_AUSER

PAM AUTHTOK
PAM_CONV
PAM_OLDAUTHTOK

PAM_RESOURCE

PAM RHOST
PAM RUSER
PAM SERVICE
PAM TTY
PAM_USER

PAM_USER_PROMPT

The authenticated user name. Applications that are trusted to correctly
identify the authenticated user should set this item to the authenticated
user name. See NOTES and pam_unix_cred(5).

The user authentication token.
The pam_conv structure.
The old user authentication token.

A semicolon-separated list of key=value pairs that represent the set of
resource controls for application by pam_setcred(3PAM) or
pam_open_session(3PAM). See the individual service module
definitions, such as pam_unix_cred(5), for interpretations of the keys
and values.

The remote host name.

The rlogin/rsh untrusted remote user name.
The service name.

The tty name.

The user name.

The default prompt used by pam_get_user().

PAM_REPOSITORY The repository that contains the authentication token information.

The pam_repository structure is defined as:

struct pam repository {

char  *type;

void *scope;

/* Repository type, e.g., files, */
/* nis, ldap */
/* Optional scope information */

size t scope len; /* length of scope information */

+

94 man pages section 3: Extended Library Functions, Volume 3 - LastRevised 31 Oct 2006


http://www.oracle.com/pls/topic/lookup?ctx=821-1474&id=pam-unix-cred-5
http://www.oracle.com/pls/topic/lookup?ctx=821-1474&id=pam-unix-cred-5

pam_set_item(3PAM)

Return Values

Attributes

See Also

Notes

The item_type PAM_SERVICE can be set only by pam_start () and is read-only to both
applications and service modules.

For security reasons, the iterm_type PAM_AUTHTOK and PAM_OLDAUTHTOK are available only to
the module providers. The authentication module, account module, and session management
module should treat PAM_AUTHTOK as the current authentication token and ignore
PAM_OLDAUTHTOK. The password management module should treat PAM_OLDAUTHTOK as the
current authentication token and PAM_AUTHTOK as the new authentication token.

The pam_set_item() function is passed the authentication handle, pamh, returned by
pam_start(),a pointer to the object, item, and its type, item_type. If successful,
pam_set_item() copies the item to an internal storage area allocated by the authentication
module and returns PAM_SUCCESS. An item that had been previously set will be overwritten by
the new value.

The pam_get_item() function is passed the authentication handle, pamh, returned by
pam_start(),an item_type, and the address of the pointer, item, which is assigned the address
of the requested object. The object data is valid until modified by a subsequent call to
pam_set_item() for the same item_type, or unless it is modified by any of the underlying
service modules. If the item has not been previously set, pam_get_item() returns a null
pointer. An item retrieved by pam_get_item() should not be modified or freed. The item will
be released by pam_end ().

Upon success, pam_get_item() returns PAM_SUCCESS; otherwise it returns an error code.
Refer to pam(3PAM) for information on error related return values.

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

ATTRIBUTETYPE ATTRIBUTE VALUE

Interface Stability Committed

MT-Level MT-Safe with exceptions

The functions in 1ibpam(3LIB) are MT-Safe only if each thread within the multithreaded
application uses its own PAM handle.

libpam(3LIB), pam(3PAM), pam_acct mgmt(3PAM), pam_authenticate(3PAM),
pam_chauthtok(3PAM), pam_get user(3PAM), pam_open_session(3PAM),
pam_setcred(3PAM), pam_start(3PAM), attributes(5), pam_unix_cred(5)

If the PAM_REPOSITORY item_type is set and a service module does not recognize the type, the
service module does not process any information, and returns PAM_IGNORE. If the
PAM_REPOSITORY iterm_type is not set, a service module performs its default action.
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PAM_AUSER is not intended as a replacement for PAM_USER. It is expected to be used to
supplement PAM_USER