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Foreword

This is version 2.0 of the Linux Standard Base Core Specification.ifplementation of this version of the
specification may not claim to be an implementatbthe Linux Standard Base unless it has succissfumpleted
the compliance process as defined by the Free &tdsi&Group.
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Introduction

The LSB defines a binary interface for applicajiwograms that are compiled and packaged for LSBecoring
implementations on many different hardware architexs. Since a binary specification shall inclugferimation
specific to the computer processor architecturevach it is intended, it is not possible for agdendocument to
specify the interface for all possible LSB-confongnimplementations. Therefore, the LSB is a farofly
specifications, rather than a single one.

This document should be used in conjunction withdbcuments it references. This document enumeiatesystem
components it includes, but descriptions of thasamonents may be included entirely or partly is thocument,
partly in other documents, or entirely in othelerehce documents. For example, the section thatides system
service routines includes a list of the systeminast supported in this interface, formal declaratiof the data
structures they use that are visible to applicatiamd a pointer to the underlying referenced §ipation for
information about the syntax and semantics of eadlhOnly those routines not described in stanslagferenced by
this document, or extensions to those standardsiescribed in the detail. Information referenaethis way is as
much a part of this document as is the informagigplicitly included here.



l. Introductory Elements
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Chapter 1. Scope

1.1. General

The Linux Standard Base (LSB) defines a systenfaite for compiled applications and a minimal eoriment for
support of installation scripts. Its purpose i®t@ble a uniform industry standard environmenhfgh-volume
applications conforming to the LSB.

These specifications are composed of two basispartommon specification ("LSB-generic") descripthose parts
of the interface that remain constant across gllémentations of the LSB, and an architecture-$igespecification
("LSB-arch") describing the parts of the interfdlcat vary by processor architecture. Togetherl®B-generic and
the architecture-specific supplement for a singledtvare architecture provide a complete interfaeeification for
compiled application programs on systems that sha@mmon hardware architecture.

The LSB-generic document shall be used in conjonatiith an architecture-specific supplement. Whenavsection
of the LSB-generic specification shall be suppletedioy architecture-specific information, the LS&agric
document includes a reference to the architectypplsment. Architecture supplements may also coradditional
information that is not referenced in the LSB-gémdpcument.

The LSB contains both a set of Application Progtatarfaces (APIs) and Application Binary Interfa¢@8ls). APls
may appear in the source code of portable appicatiwhile the compiled binary of that applicatioay use the
larger set of ABIs. A conforming implementation kigaovide all of the ABIs listed here. The compitan system
may replace (e.g. by macro definition) certain ARith calls to one or more of the underlying binarterfaces, and
may insert calls to binary interfaces as needed.

The LSB is primarily a binary interface definitiodot all of the source level APIs available to apgiions may be
contained in this specification.

1.2. Module Specific Scope
This is the Core module of the Linux Standards RaS®). This module provides the fundemental systaerfaces,
libraries, and runtime environment upon which atforming applications and libraries depend.

Interfaces described in this module are mandatecg @ where explicitly listed otherwise. Core ifidees may be
supplemented by other modules; all modules ar¢ bpdn the core.



Chapter 2. Normative References

The specifications listed below are referencedliole or in part by the Linux Standard Base. In ffscification,
where only a particular section of one of theseragices is identified, then the normative refereste that section
alone, and the rest of the referenced documentasmative.

Table 2-1. Normative References
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System-V-Interface Definition, Issue-3-(ISBN
0201566524)
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Name Title URL

DWARF Debugging Information
Format

DWARF Debugging Information
Format, Revision 2.0.0 (July 27,
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Filesystem Hierarchy Standard
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ISO/IEC 9945-3:2003 Information
technology -- Portable Operating
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Rationale
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Large File Support
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Specification, Version 1.0 with
Amendment 4

http://www.li18nux.org/docs/html/
LI18NUX-2000-amd4.htm
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Linux Allocated Device Registry

LINUX ALLOCATED DEVICES

http://www.lanana.org/docs/device
list/devices.txt

PAM

Open Software Foundation, Requ
For Comments: 86.0 , October 199
V. Samar & R.Schemers (SunSoft

pdittp://www.opengroup.org/tech/rfc
Smirror-rfc/rfc86.0.txt

RFC 1321: The MD5
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IETF RFC 1321: The MD5
Message-Digest Algorithm

http://www.ietf.org/rfc/rfc1321.txt

RFC 1833: Binding Protocols for
ONC RPC Version 2

IETF RFC 1833: Binding Protocol
for ONC RPC Version 2

b http://www.ietf.org/rfc/rfc1833.txt

RFC 1951: DEFLATE Compresse
Data Format Specification

OIETF RFC 1951: DEFLATE
Compressed Data Format
Specification version 1.3

http://www.ietf.org/rfc/rfc1951.txt

RFC 1952: GZIP File Format
Specification

IETF RFC 1952: GZIP file format
specification version 4.3

http://lwww.ietf.org/rfc/rfc1952.txt

RFC 2440: OpenPGP Message
Format

IETF RFC 2440: OpenPGP
Message Format

http://www.ietf.org/rfc/rfc2440.txt

SUSv2

CAE Specification, January 1997,
System Interfaces and Headers
(XSH),Issue 5 (ISBN:
1-85912-181-0, C606)

ons/catalog/un.htm

http://www.opengroup.org/publicati

SUSv2 Command and Utilities

The Single UNIX®
Specification(SUS) Version 2,
Commands and Utilities (XCU),
Issue 5 (ISBN: 1-85912-191-8,
C604)

ons/catalog/un.htm

http://www.opengroup.org/publicati

SVID Issue 3

American Telephone and Telegra
Company, System V Interface
Definition, Issue 3 ; Morristown,
NJ, UNIX Press, 1989.(ISBN
0201566524)

SVID Issue 4

System V Interface
Definition,Fourth Edition

System V ABI

System V Application Binary
Interface, Edition 4.1

http://www.caldera.com/develope
/devspecs/gabidl.pdf

)

System V ABI Update

System V Application Binary
Interface - DRAFT - 17 December|
2003

http://www.caldera.com/develope
/gabi/2003-12-17/contents.html

[

this specification

Linux Standard Base

http://www.linuxbase.org/spec/

X/Open Curses

CAE Specification, May 1996,

X/Open Curses, Issue 4, Version

http://www.opengroup.org/publicati
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Corrigendum U018

5 ons/catalog/un.htm

zlib Manual

zlib 1.2 Manual

http://lwww.gzip.org/zlib/




Chapter 3. Requirements

3.1. Relevant Libraries

The libraries listed in Table 3-1 shall be avaidabh a Linux Standard Base system, with the sgekifintime names.
The libraries listed in Table 3-2 are architectspecific, but shall be available on all LSB confargisystems. This
list may be supplemented or amended by the arthitespecific specification.

4  Table 3-1. Standard Library Names

Library Runtime Name
libcrypt libcrypt.so.1
libzlibdl libzlibdl.so22
libncurses libncurses.so.5
libpthread libpthread.so.0
libutil libutil.so.1

libz libz.so.1
libpam libpam.so.0
libgcc_s libgcc_s.so.1

6  Table 3-2. Standard Library Names defined in the Achitecture Specific Supplement

Library Runtime Name
| libc See archLSB
libm See archLSB
| libe See-archLSB
proginterp See archLSB

8  These libraries will be in an implementation-defirddrectory which the dynamic linker shall seargtdefault.

3.2. LSB Implementation Conformance

9 | AnrA conformingimplementation shall satisfy the following requirents:

10 « The implementation shall implement fully the arebture described in the hardware manual for ttgetar
11 processor architecture.
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Chapter 3. Requirements

The implementation shall be capable of executimgpited applications having the format and usingsstem
interfaces described in this document.

The implementation shall provide libraries contagnthe interfaces specified by this document, &adl provide a
dynamic linking mechanism that allows these intefato be attached to applications at runtimeth@linterfaces
shall behave as specified in this document.

The map of virtual memory provided by the implenagioin shall conform to the requirements of thisudoent.

The implementation's low-level behavior with resgedunction call linkage, system traps, signals] other such
activities shall conform to the formats describedthis document.

The implementation shall provide all of the mandgiaterfaces in their entirety.

The implementation may provide one or more of thiomal interfaces. Each optional interface thadrisvided
shall be provided in its entirety. The product doeatation shall state which optional interfacespamvided.

The implementation shall provide all files anditiéik specified as part of this document in therfar defined here
and in other referenced documents. All commandsuditities shall behave as required by this documé&he
implementation shall also provide all mandatory ponents of an application's runtime environment &ne
included or referenced in this document.

The implementation, when provided with standarc&detmats and values at a named interface, shalige the
behavior defined for those values and data foratisat interface. However, a conforming implemgotamay
consist of components which are separately packagebbr sold. For example, a vendor of a conforming
implementation might sell the hardware, operatiygfesm, and windowing system as separately packiéered.

The implementation may provide additional interfaeéth different names. It may also provide addiéib
behavior corresponding to data values outsidetreard ranges, for standard named interfaces.

3.3. LSB Application Conformance

AnA conformingapplication shall satisfy the following requirent&n

Its executable files are either shell scripts geotifiles in the format defined for the ObjectedFformat system
interface.

Its object files participate in dynamic linking dsfined in the Program Loading and Linking Systeteriface.

It employs only the instructions, traps, and ofber-level facilities defined in the Low-Level Systenterface as
being for use by applications.

If it requires any optional interface defined istdocument in order to be installed or to exesuiessfully, the
requirement for that optional interface is starethie application's documentation.

It does not use any interface or data format thabt required to be provided by a conforming impetation,
unless:

If such an interface or data format is suppliecbgther application through direct invocation @ftthpplication
during execution, that application is in turn arBL&nforming application.

- The use of that interface or data format, as weilsasource, is identified in the documentatiothefapplication.

It shall not use any values for a named interfaa¢ @re reserved for vendor extensions.

A strictly conforming application does not requineuse any interface, facility, or implementatioefided extension
that is not defined in this document in order taristalled or to execute successfully.
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Chapter 4. Definitions

For the purposes of this document, the followinfinitons, as specified in thkSO/IEC Directives, Part 2, 2001, 4th
Edition, apply:

can

be able to; there is a possibility of; it is pbesto
cannot

be unable to; there is no possibilty of; it is possible to
may

is permitted; is allowed; is permissible
need not

it is not required that; no...is required
shall

is to; is required to; it is required that; hasdnly...is permitted; it is necessary
shall not

is not allowed [permitted] [acceptable] [permids]; is required to be not; is required that. nog is not to be

should

it is recommended that; ought to

should not

it is not recommended that; ought not to
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Chapter 5. Terminology

For the purposes of this document, the followirrgeapply:

archLSB
The architectural part of the LSB Specificationioh describes the specific parts of the interthee are
platform specific. The archLSB is complementarytte gLSB.

Binary Standard

The total set of interfaces that are availableg¢wsed in the compiled binary code of a confognaipplication.

gLSB

The common part of the LSB Specification thatctiégs those parts of the interface that remairstzom across
all hardware implementations of the LSB.

implementation-defined

Describes a value or behavior that is not defnethis document but is selected by an implemeittioe value or
behavior may vary among implementations that conftar this document. An application should not @tythe
existence of the value or behavior. An applicatiwat relies on such a value or behavior cannosbarad to be
portable across conforming implementations. Thdeémgntor shall document such a value or behavitiaat
can be used correctly by an application.

Shell Script

A file that is read by an interpreter (e.g., avil)e first line of the shell script includes aamnce to its
interpreter binary.

Source Standard

The set of interfaces that are available to lael iis the source code of a conforming application.

undefined

Describes the nature of a value or behavior afihdd by this document which results from useroiravalid
program construct or invalid data input. The vadubehavior may vary among implementations thafaromto
this document. An application should not rely om éixistence or validity of the value or behavian.application
that relies on any particular value or behaviomgae assured to be portable across conforming
implementations.

unspecified

Describes the nature of a value or behavior petified by this document which results from usa oflid
program construct or valid data input. The valube&mavior may vary among implementations that aonfm
this document. An application should not rely o éxistence or validity of the value or behavian.gpplication
that relies on any particular value or behaviomgae assured to be portable across conforming
implementations.

Other terms and definitions used in this documbat fiave the same meaning as defined in Chapiéti® Base
Definitions volume of ISO POSIX (2003).
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Chapter 6. Documentation Conventions

Throughout this document, the following typograptdmventions are used:

function()

the name of a function

command

the name of a command or utility

CONSTANT

a constant value

par amet er

a parameter

variable
a variable

Throughout this specification, several tables térifaces are presented. Each entry in these thatethe following
format:

name

the name of the interface
(symver)

An optional symbol version identifier, if requite
[ref noj

A reference number indexing the table of refeegingpecifications that follows this table.

For example,

forkpty(GLIBC_2.0) [1]

refers to the interface naméxkpty  with symbol versiorGLIBC 2.0 that is defined in the first of the listed
references below the table.

10



ELF Specification



3

ELF Specification



Table of Contents

[. Low Level SYStem INFOrMAtION ........ooo ittt e e et e e e e e e e e e e e e e e s e e e e nnnnrnns 16
1. Operating SYStEM INTEITACE .......ccce i ceeeeee e e e e e e e e e e s e s e eeereeeees 1.
1T @ ] o] =Tod o 13T L RO PR PR 2
2 © ] o] 1Yo A 1 = P 3
Y= Tod 1o 1S TP PPUPTPPTT 4
3.1 SECLONS TYPES ..uuttttettieeeieeteeee et 4444424222222 e 44444 a e e e e aabbb bbbt be e e e e eeaaaeeeaeessasaannnsbbbbbsbbesseeeaaeaaaeas 4
.11 ELF SECHON TYPES ..uttttiitiieiiiiiitiaaaaat et e e e e e e e e e e e e e et e s e et bbbt e be e e eeeeaaaaaaeaasaaaaannnnnbbaneeeseees 4
G700 7 Ao [0 [ o] 0 F= S T=Tox 1 o] N 8 1T R 7
4. SPECIAI SECHONS ..oiiiiiiiiee e e e e et e s e o442 e e e e et e et et e s sttt ee e et et eaeeaaassassaa s nnseneeeetnnnnenreeeeaaeeeeeeeennnnnnns 8
S o 1= Tod - | RS- o1 1S 8
4.1.1. ELF SPECIAI SECHONS ....coiiiiiiiiii sttt e e e e e e e e e e s e e s beeeeeees 8
4.1.2. Additional Special SECHIONS ........uuiiiiiiiiiiiaaa e e e e 11
oIS Yool Y =T o] o] 1 o PP PTPUPPPUT POt 13
LN S V7 '] o o I, o1 o] o 11 o PSSR 13
L0t O R O = T o 0 = o = PSS 13
542 C++Language DWARF EXIENSIONS......iii i ittt eee e e e e e e e e e e s e ee e e e e e e e e e aaaeeeeeeeeeannan 4.1
6-DWARFE Extensions. EH Frame Header ...ttt 16.
7 -EH-Framd. DWARF EXceptiorHEaderENCOING. .....uuuuierieiiiieiiaiiaaaae ettt e e 17
+1-DWARFE Exception-HeaderEncodidSymbol Versioning...........oooiiiiiiiiiiiiiieeeeeee e 18
8.1. SymbolVersioning/ersion TablE.. ... e e 18.
8.1-Symbel. VersionTableDefiNitioNS........ccccccciiiiiiieee e ——— 18
8.23. VersionBefiitioRSREQUINEMENTS......uuiiiiie e e e e e e e e e e e s s s s ssss e e e e e e e e ae e e e e e e s e s s s s srnnneensarnenees 19
83— Version-Requiremet83l. Startup SEQUENCE.......coii ittt ee e e eeeees 21
8-4-Startup-Sequer®. SYMbDOI RESOIULION ... 21
8:5-Symbol-ResolUtioN. ABI NOTE TAG.. . . iceeetiiiiiiiie ittt e et e e e e e e e e e e e e e e e e s s ebeeneees 22
9-ABInotetadll. DYNAMIC LINKING ...uvvviiiiiiiiieeiieeieeee e e e e e e i essss s e eee e e e e s e e e e e e e e e s e e s e s s sssnannnnneres e e neneeeeeeeeesesannan 23
HE-10. Program Loading ar@ynamiC LINKING ........eeeeiiriirieeeeeeos s e eee e e e e e e e e s sssssssnsnnnsneeeeeeeeeeees 24
1011. Prograntoading-and-Dynamic- LnkIAGEader. ... 25
11 Program-HeadBP. DYNaAMIC ENLIES. ...ttt e e e e nenes 26
121, DYNAMIC ENEIES ...etttiieiiiiiiiiiiieeeee e s ettt et a e e e e e et et e e s e bbbt et e e e e e e e e e e e e s aasaannnnbbbbbsnnneeeeeas 26
12.11. ELFDYNAMIC ENIIES .....uuiiiiiiiiiiiiieeiieee e ettt ettt e e e e e e e e e e e s e s e et eeeeeeaaaaaaaaaaeeas 26
12.13-ELR2. AdditionalDyNamiC ENriES.......ccccccieeiieiiieeeee s o s eseseeaeeeeeeeeaeaaeaaeeeseessnnan 8.2
oo fedldennl Desanenle Soeoe ae9

xii



List of Tables

K = I Y=Y 1[0 I I o= S PP PUPUPPT 4
I N [o 11 To] g = LIRSt 1T T I8/ o 1= ST PP 7
4-1. ELF SPECIAl SECLONS.......ccc it emmmmmr et e et e e e e e e et e et s et e sttt e e e e e eeeeeesesasaaaansnnseeseassansneeeeeeaeeeeeneannnnnnnnnns 8
/R X [0 [ i o] 0 F= YIRS o= Tod | IR =Tod 1T 1 11
6-1. Additional DWARF Call Frame INSIIUCTIONS ........uuuiiiiiiiiiiiiieiii ettt e e e e e e e e e e e e e e s e e innneees 14
7-1..eh_frame_hdr  SECHON FOIMAL........ciiiiiiiiiiiiie e e e e e e e e e et e e s e e e eeseeesesssrabannans 16
7-2. DWARF Exception Header value fOrMAL. ...t e e e e e e e e e e e 17
7-3. DWARF Exception Header appliCation ..........ueeeviiiieeeiriiiii i e e e e e e e s s s s s s s e e e e e e e e aeaeeeees 17
s IO I 10 DT QST =T 0 0= o A Y 011 25

Xiv



List of Figures

R V=T ey 1o T B 1= T T 1o T = 1= RSP
8-2. Version Definition AUXIlIAry ENLIIES. .. .. cceeuuriiiiiiiiieiecceie e e e e e e e e e e s e e s e s reeeeees
8-3. Version Needed Entries..................

8-4. Version Needed Auxiliary Entries

XV



l. Low Level System Information



Chapter 1. Operating System Interface

1 LSB-conforming applications shall assume that staekp and other allocated memory regions will be
2 non-executable. The application must take stepsatice them executable if needed.
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Chapter 2. Object Files

LSB-conforming implementations shall support thgeobfile Executable and Linking Format (ELF), whiis
defined by the following documents:

+ System VApplication-Binary-tnterface-Edition4ABI

- System VApplicationBinary-tnterface DRAFT 17 December200®BI Update
« this document

- an architecture-specific LSB specification

Conforming implementations may also support otimepecified object file formats.



Chapter 3. Sections

’ As described in System V ABI, an ELF object filentains a number afections

3.1. Sections Types

The section header table is an array of EIf32_8hdHf64_Shdr structures as described in SystenBV. Ahe
sh_t ype member shall be either a value from Table 3-lwdriiom the System V ABI, or one of the additional
values specified in Table 3-2.

A section headersh_t ype member specifies the sections's semantics.

3.1.1. ELF Section Types

The following section types are defined in the BysY ApplicationBinary-interfaceEdition4ABI and the System
V ApplicationBinary-Interface DRAFT-17 December200®BI Update

Table 3-1. ELF Section Types

Name Value Description

SHT_DYNAMIC 0x6 The section holds information for
dynamic linking. Currently, an ob-
ject file shall have only one dynamjc
section, but this restriction may beg
relaxed in the future. See "Dynam|c
Section' in Chapter 5 for details.

SHT_DYNSYM Oxb This section holds a minimal set of

symbols adequate for dynamic
linking. See also SHT_SYMTAB.
Currently, an object file may have
either a section of SHT_SYMTAB
type or a section of SHT_DYNSYNI
type, but not both. This restriction
may be relaxed in the future.

SHT_FINI_ARRAY Oxf This section contains an arrdy o
pointers to termination functions, as
described in “Initialization and

Termination Functions' in Chapter,
5. Each pointer in the array is takgn
as a parameterless procedure with a
void return.

SHT_HASH 0x5 The section holds a symbol hash
table. Currently, an object file shall
have only one hash table, but this
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Name

Value

Description

restriction may be relaxed in the
future. See "Hash Table' in the
Chapter 5 for details.

SHT_HIPROC

OXTfffffff

Values in this inclusive raagre
reserved for processor-specific sef
mantics.

SHT_HIUSER

Oxffffffff

This value specifies the uppeound
of the range of indexes reserved fopr
application programs. Section typgs
between SHT_LOUSER and
SHT_HIUSER can be used by the
application, without conflicting with
current or future system-defined
section types.

SHT_INIT_ARRAY

Oxe

This section contains an arrdy o

pointers to initialization functions,
as described in “Initialization and

Termination Functions' in Chapter,
5. Each pointer in the array is takgn
as a parameterless procedure with a
void return.

SHT_LOPROC

0x70000000

Values in this inclusive mage
reserved for processor-specific sef
mantics.

SHT_LOUSER

0x80000000

This value specifies the Idveaind
of the range of indexes reserved for
application programs.

SHT_NOBITS

0x8

A section of this type occupies nc
space in the file but otherwise re-
sembles SHT_PROGBITS. Al-
though this section contains no
bytes, the sh_offset member con-
tains the conceptual file offset.

SHT_NOTE

0ox7

The section holds information thgt
marks the file in some way. See
"Note Section' in Chapter 5 for de{
tails.

SHT_NULL

0x0

This value marks the section heagler
as inactive; it does not have an ag
sociated section. Other members pf
the section header have undefined
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Name

Value

Description

values.

SHT_PREINIT_ARRAY

0x10

This section contains aragrof
pointers to functions that are in-
voked before all other initialization
functions, as described in “Initiali-
zation and Termination Functions'
in Chapter 5. Each pointer in the
array is taken as a parameterless
proceure with a void return.

SHT_PROGBITS

ox1

The section holds information de
fined by the program, whose form
and meaning are determined sole
by the program.

SHT_REL

0x9

The section holds relocation entr
without explicit addends, such as
type EIf32_Rel for the 32-bit class
of object files or type EIf64_Rel fo
the 64-bit class of object files. An
object file may have multiple relo-
cation sections. See "Relocation”

SHT_RELA

0x4

The section holds relocation entri
with explicit addends, such as typ
EIf32_Rela for the 32-hit class of
object files or type EIf64_Rela for
the 64-bit class of object files. An
object file may have multiple relo-
cation sections. "Relocation' b

ES
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SHT_SHLIB

Oxa

This section type is reserved but
unspecified semantics.

has

SHT_STRTAB

0x3

The section holds a string table.
object file may have multiple string
table sections. See “String Table'
below for details.

SHT_SYMTAB

0x2

Fhese-sections-holdhis section
holdsa symbol table. Currently, ar]
object fileshallmayhaveenly-on-
eeither asection of
eaclBHT_SYMTAB type or a sec-
tion of SHT_DYNSYMtype, but
thisnot both. Thigestriction may be
relaxed in the future. Typically,

SHT_ SYMTAB provides symbols
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Name Value Description

for link editing, though it may also
be used for dynamic linkingis a
complete symbol table, it may con
tain many symbols unnecessary f
dynamic linking.

=

3.1.2. Additional Section Types

10  The following additional section types are defirnedle.

11 Table 3-2. Additional Section Types

Name Value Description

SHT_GNU_verdef Oxoffffffd This section contains tsgmbol
versions that are provided.

SHT_GNU_verneed Oxeffffffe This section containe gymbol
versions that are required.

SHT_GNU_versym Oxofffffff This section contains t8gmbol
Version Table.

12




Chapter 4. Special Sections

4.1. Special Sections

Various sections hold program and control informatiSections in the lists below are used by theesyand have the

N

indicated types and attributes.

4.1.1. ELF Special Sections
The following sections are defined in the Systempplication-Binary-tnterfaceEdition-4ABI| and the System V

Application-Binary-Interface DRAFT 17 December 200@I Update

Table 4-1. ELF Special Sections

Name Type Attributes
bss SHT_NOBITS SHF_ALLOC+SHF_WRITE
.comment SHT_PROGBITS 0
.data SHT_PROGBITS SHF_ALLOC+SHF_WRITE
.datal SHT_PROGBITS SHF_ALLOC+SHF_WRITE
.debug SHT_PROGBITS 0
.dynamic SHT_DYNAMIC SHF_ALLOC+SHF_WRITE
.dynstr SHT_STRTAB SHF_ALLOC
.dynsym SHT_DYNSYM SHF_ALLOC
fini SHT_PROGBITS SHF_ALLOC+SHF_EXECINSTR
fini_array SHT_FINI_ARRAY SHF_ALLOC+SHF_WRITE
.hash SHT_HASH SHF_ALLOC
Jinit SHT_PROGBITS SHF_ALLOC+SHF_EXECINSTH
.init_array SHT_INIT_ARRAY SHF_ALLOC+SHF_WRITE
.interp SHT_PROGBITS SHF_ALLOC
Jine SHT_PROGBITS 0
.note SHT_NOTE 0
.preinit_array SHT_PREINIT_ARRAY SHF_ALLOC+SHF WHET
rodata SHT_PROGBITS SHF_ALLOC
.rodatal SHT_PROGBITS SHF_ALLOC
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Name Type Attributes
.shstrtab SHT_STRTAB 0
.Strtab SHT_STRTAB SHF_ALLOC
.symtab SHT_SYMTAB SHF_ALLOC
text SHT_PROGBITS SHF_ALLOC+SHF_EXECINSTR
.bss

This section holds data that contributes to tlogam’'s memory image. The program may treat thia ds
uninitialized. However, the system shall initialides data with zeroes when the program beginarto The
section occupies no file space, as indicated bygdotion type, SHT_NOBITS

.comment

This section holds version control information.

.data

This section holds initialized data that conttéto the program’'s memory image.

.datal

This section holds initialized data that conttébto the program's memory image.

.debug

This section holds information for symbolic deging. The contents are unspecified. All section eamuith the
prefix .debug hold information for symbolic debuggi The contents of these sections are unspecified.

.dynamic

This section holds dynamic linking informatiorhél'section's attributes will include the SHF_ALL®IC
Whether the SHF_WRITE bit is set is processor $jge@ee Chapter 5 for more information.

.dynstr

This section holds strings needed for dynamkifig, most commonly the strings that represenntmaes
associated with symbol table entries. See Chapfr fore information.

.dynsym

This section holds the dynamic linking symbolli¢éalas described in "Symbol Table'. See Chapter bre
information.

fini

This section holds executable instructions tloatrgbute to the process termination code. Thatfen a
program exits normally, the system arranges togrethe code in this section.

fini_array

This section holds an array of function pointbet contributes to a single termination arraytifier executable or
shared object containing the section.
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Chapter 4. Special Sections

.hash

This section holds a symbol hash table. See "Hlable' in Chapter 5 for more information.

.init

This section holds executable instructions tlatribute to the process initialization code. Whagsrogram
starts to run, the system arranges to executeotthe ia this section before calling the main progeartry point
(called main for C programs)

.init_array

This section holds an array of function pointés contributes to a single initialization array the executable
or shared object containing the section.

.interp

This section holds the path name of a prograerpnéter. If the file has a loadable segment theltides
relocation, the sections' attributes will inclutie SHF_ALLOC bit; otherwise, that bit will be o8ee Chapter 5
for more information.

line

This section holds line number information fomdbplic debugging, which describes the corresporglenc
between the source program and the machine codecdritents are unspecified.

.note

This section holds information in the format thdbte Section' in Chapter 5 describes of the Syste
Application Binary Interface, Edition 4.1.

.preinit_array

This section holds an array of function pointdig contributes to a single pre-initializationagrifor the
executable or shared object containing the section.

.rodata

This section holds read-only data that typicatintribute to a non-writable segment in the protesge. See
"Program Header' in Chapter 5 for more information.

.rodatal

This section hold sread-only data that typicatintribute to a non-writable segment in the protesge. See
"Program Header' in Chapter 5 for more information.

.shstrtab

This section holds section names.

.strtab

This section holds strings, most commonly thmg# that represent the names associated with dytatile
entries. If the file has a loadable segment thdtides the symbol string table, the section'shaiteis will include
the SHF_ALLOC bit; otherwi

10
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.symtab

This section holds a symbol table, as "Symboldaim this chapter describes. If the file hasadiable segment

Chapter 4. Special Sections

that includes the symbol table, the section'shatteis will include the SHF_ALLOC bit; otherwiseattbit will

be off.

text

This section holds the “text,' or executableriredions, of a program.

4.1.2. Additional Special Sections

Object files in an LSB conforming application mdgaacontain one or more of the additional spe@atisns

described below.

Table 4-2. Additional Special Sections

Name

Type Attributes
.ctors SHT_PROGBITS SHF_ALLOC+SHF _WRITE
.dtors SHT_PROGBITS SHF_ALLOC+SHF_WRITE
.eh_frame SHT_PROGBITS SHF_ALLOC
.eh_frame_hdr SHT_PROGBITS SHF_ALLOC
.gnu.version SHT_GNU_versym SHF_ALLOC
.gnu.version_d SHT_GNU_verdef SHF_ALLOC
.gnu.version_r SHT_GNU_verneed SHF_ALLOC

Jjer

SHT_PROGBITS

SHF_ALLOC+SHF WRITE

This section contains a list of global construdtmction pointers.
.dtors
This section contains a list of global destruétmrction pointers.
.eh_frame
This section contains information necessary fame unwinding during exception handling.

.eh_frame_hdr

.note.ABI-tag SHT_NOTE SHF_ALLOC
.stab SHT_PROGBITS 0
.Stabstr SHT_STRTAB 0

.ctors

This section contains a pointer to the .eh_fraawion which is accessible to the runtime suppade of a C++

application. This section may also contain a birssgrch table which may be used by the runtimeatgpde

to more efficiently access records in the .eh_frapwtion.

11
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89  .gnu.version

90 This section contains the Symbol Version Table.

91  .gnu.version_d

92 This section contains the Version Definitions.

93  .gnu.version_r

94 This section contains the Version Requirments.

95 .jer

96 This section contains information necessary égistering compiled Java classes. The contents are
97 compiler-specific and used by compiler initializatifunctions.

98 .note.ABI-tag

99 Specify ABI details.
100 .stab
101 This section contains debugging information. €betents are not specified as part of the LSB.

102 .Stabstr

103 This section contains strings associated withd#taugging infomation contained in the .stab sectio

12



Chapter 5. Symbol Mapping

This chapter defines how names are mapped frorsahiee symbol to the object symbol.

5.1. Symbol Mapping

Symbols in a source program are translated bydhgdation system into symbols that exist in thgeebfile. The
rules for this translation are defined here.

5.1.1. C Language

External C symbols have the same names in C amttoilps' symbol tables.

13



Chapter 6. DWARF Extensions

In addition to the Call Frame Instructions defimedection 6.4.2 of DWARF Debugging Information Fat
Revisien2:0-0-Puly27-1993he following Call Frame Instructions may alsoused.

Table 6-1. Additional DWARF Call Frame Instructions

Name Value Meaning

DW_CFA_expression 0x10 The DW_CFA_expression
instruction takes two operands: ar
unsigned LEB128 value
representing a register number, afd
a DW_FORM_block value
representing a DWARF expressio
The required action is to establish
the DWARF expression as the
means by which the address in
which the given register contents gre
found may be computed. The valye
of the CFA is pushed on the
DWARF evaluation stack prior to
execution of the DWARF
expression. The DW_OP_call2,
DW_OP_call4, DW_OP_call_ref
and DW_OP_push_object_addregs
DWARF operators (see Section
2.4.1 of DWARF Debugging
Information FormatRevision-2.0.0
PGuhy-27,-1993) cannot be used in

such a DWARF expression.

=

DW_CFA offset_extended_sf Ox11 The DW_CFA offsetepsled_sf
instruction takes two operands: ar
unsigned LEB128 value
representing a register number and a
signed LEB128 factored offset. This
instruction is identical to
DW_CFA_ offset_extended excepf
that the second operand is signed

DW_CFA _def cfa_sf 0x12 The DW_CFA def cfa_sf
instruction takes two operands: ar
unsigned LEB128 value
representing a register number angd a
signed LEB128 factored offset. This
instruction is identical to

14
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Name

Value

Meaning

DW_CFA def cfa except that the
second operand is signed and
factored.

DW_CFA def cfa offset_sf

0x13

The DW_CFA_def cfdsef sf
instruction takes a signed LEB128
operand representing a factored
offset. This instruction is identical t
DW_CFA def cfa_offset except
that the operand is signed and
factored.

DW_CFA _GNU_args_size

Ox2e

The DW_CFA_def cfa_offskt
instruction takes an unsigned
LEB128 operand representing an
argument size.

DW_CFA_GNU_negative_offset
xtended

b Ox2f

The DW_CFA_def cfa_sf
instruction takes two operands: ar
unsigned LEB128 value
representing a register number an
an unsigned LEB128 which
represents the magnitude of the
offset. This instruction is identical
DW_CFA offset_extended_sf
except that the operand is subtrac
to produce the offset. This
instructions is obsoleted by
DW_CFA offset_extended_sf.

ted

15
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Chapter 7. EH Frame Header

The.eh_frame_hdr  section contains additional information about.tfe frame section. A pointer to the start of
the.eh_frame data, and optionally, a binary search table ofifges to the .eh_frame records are found in this
section.

Data in this section is encoded according to theARN Exception Header Encoding described below.

Table 7-1.. eh_frame_hdr Section Format

Encoding Field
unsigned byte version
unsigned byte eh_frame_ptr_enc
unsigned byte fde_count_enc
unsigned byte table_enc
encoded eh_frame_ptr
encoded fde_count

binary search table

version

Version of theeh_frame_hdr  format. This value shall be 1.

eh_frame_ptr_enc

The encoding format of the eh_frame_ptr field.

fde_count_enc
The encoding format of the fde_count field. Ausabf DW_EH_PE_omit indicates the binary searcletabnot
present.

table_enc
The encoding format of the entries in the bireggrch table. A value of DW_EH_PE_omit indicateshimary
search table is not present.

eh_frame_ptr

The encoded value of the pointer to the stathefeh_frame section.

fde_count

The encoded value of the count of entries irbihary search table.

16
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Chapter 7. EH Frame Header

binary search table

A binary search table containing fde_count estrigach entry of the table consist of two encodsdes, the
initial location, and the address. The entriessarted in an increasing order by the initial losatvalue.

7.1. DWARF Exception Header Encoding

The DWARF Exception Header Encoding is used toriles¢he type of data used in tleé_frame_hdr  section.
The upper 4 bits indicate how the value is to haia@. The lower 4 bits indicate the format of theta.

Table 7-2. DWARF Exception Header value format

Name Value Meaning
DW_EH_PE_omit Oxff No value is present.
DW_EH_PE uleb128 0x01 Unsigned value is encodetyjubie

Little Endian Base 128 (LEB128) as
defined by DWARF Debugging
Information FormatRevisien-2.0-0

(July-27-1993)
DW_EH_PE_udata2 0x02 A 2 bytes unsigned value.
DW_EH_PE_udata4 0x03 A 4 bytes unsigned value.
DW_EH_PE_udata8 0x04 An 8 bytes unsigned value.
DW_EH_PE_sleb128 0x09 Signed value is encoded k&g

Little Endian Base 128 (LEB128) as
defined by DWARF Debugging
Information FormatRevisien-2-0-0

(July-27-1993)

DW_EH_PE sdata2 O0x0A A 2 bytes signed value.

DW_EH_PE_sdata4 0x0B A 4 bytes signed value.

DW_EH_PE_sdata8 0x0C An 8 bytes signed value.
Table 7-3. DWARF Exception Header application

Name Value Meaning

DW_EH_PE_absptr 0x00 Value is used with no modiiica

DW_EH_PE_pcrel 0x10 Value is reletive to the cutren

program counter.

DW_EH_PE_datarel 0x30 Value is reletive to the beijig of
the .eh_frame_hdr section.

DW_EH_PE_omit Oxff No value is present.
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Chapter 8. Symbol Versioning

This chapter describes the Symbol Versioning meishanAll ELF objects may provide or depend on vemsid
symbols. Symbol Versioning is implemented by 3isectypes: SHT_GNU_versym, SHT_GNU_verdef, and
SHT_GNU_verneed.

The prefix Elfxx in the following descriptions ardde fragments stands for either "EIf32" or "Elféd&pending on
the architecture.

Versions are described by strings. The structdrasare used for symbol versions also contain almethat holds
the ELF hashing values of the strings. This alléevanore efficient processing.

8.1. Symbol Version Table
The Symbol Version Table is contained in the spesgation.gnu.version which has a section type of
SHT_GNU_versym This section has the same number of entrieseaByhamic Symbol Table.

This section contains an array of elements of Bfifie<_Half. Each entry specifies the version dedirier or required
by the corresponding symbol in the Dynamic SymbabI€.

The values in the Symbol Version Table are unigubé object in which they are located. These \sue identifiers
that are provided by the tlvea_other member of th&lfxx_Vernaux  structure or thed _ndx member of the
Elfxx_Verdef  structure.

The values 0 and 1 are reserved.

0

The symbol is local, not available outside thgeob

The symbol is defined in this object and is glhbavailable.

All other values are used to identify version gignocated in one of the other Symbol Version sesti The value
itself is not the version associated with the syimble string identified by the value defines tleesion of the symbol.

8.2. Version Definitions

Symbol definitions are contained in the speciatisacgnu.version_d which has a section type of
SHT_GNU_verdef . The number of entries in this section is contdiimetheDT_VERDEFNURNtry of the Dynamic

Section. Thesh_link member of the section header points to the settimincontains the strings referenced by this

section.

Figure 8-1. Version Definition Entries

typedef struct {
Elfxx_Half vd_version;
Elfxx_Half vd_flags;
Elfxx_Half vd_ndx;
Elfxx_Half vd_cnt;
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Chapter 8. Symbol Versioning

Elfxx_Word vd_hash;

Elfxx_Word vd_aux;

Elfxx_Word vd_next;
} Elfxx_Verdef;

vd_version
Version revision. This value is currently sefliaand will be reset if the versioning implemerdatis
incompatibly altered.

vd_flags

Version information flag bitmask.

vd_ndx

Version index numeric value referencing the SHRNUGversym section.

vd_cnt

Number of associated verdaux array entries.

vd_hash

Version name hash value (ELF hash function).

vd_aux

Offset to a corresponding entry in the verdauaarin bytes.

vd_next

Offset to the next verdef entry, in bytes.

Figure 8-2. Version Definition Auxiliary Entries

typedef struct {
Elfxx_Word vda_name;
Elfxx_Word vda_next;
} Elfxx_Verdaux;
vda_name

Offset to the version or dependency name stnirtheé section header, in bytes.

vda_next

Offset to the next verdaux entry, in bytes.

8.3. Version Requirements

Symbol definitions are contained in the speciatisacgnu.version_r which has a section type of
SHT_GNU_verneed. The number of entries in this section is contdimetheDT_VERNEEDNU®htry of the Dynamic
Section. Thesh_link member of the section header points to the settimincontains the strings referenced by this
section.
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Figure 8-3. Version Needed Entries

typedef struct {
Elfxx_Half vn_version;
Elfxx_Half vn_cnt;
Elfxx_Word vn_file;
Elfxx_Word vn_aux;
Elfxx_Word vn_next;

} Elfxx_Verneed,;

vn_version

Chapter 8. Symbol Versioning

Version of structure. This value is currently &ef, and will be reset if the versioning implenation is

incompatibly altered.

vn_cnt

Number of associated verneed array entries.

vn_file

Offset to the file name string in the sectionderain bytes.

vn_aux

Offset to a corresponding entry in the vernauagrin bytes.

vn_next

Offset to the next verneed entry, in bytes.

Figure 8-4. Version Needed Auxiliary Entries

typedef struct {
Elfxx_Word vna_hash;
Elfxx_Half vna_flags;
Elfxx_Half vna_other;
Elfxx_Word vna_name;
Elfxx_Word vna_next;

} Elfxx_Vernaux;

vna_hash

Dependency name hash value (ELF hash function).

vna_flags

Dependency information flag bitmask.

vna_other

Object file version identifier used in the .grersion symbol version array. Bit number 15 contvatether or
not the object is hidden; if this bit is set, tHgext cannot be used and the static linker wilbignthe symbol's

presence in the object.

vna_name

Offset to the dependency name string in the @edteader, in bytes.
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Chapter 8. Symbol Versioning

vna_next

Offset to the next vernaux entry, in bytes.

8.4. Startup Sequence

When loading a sharable object, version definitata from the loaded object is analyzed to as$atettmeets the
version requirements of the calling object. Theadyit loader retrieves the entries in the calldffsxEVerneed array
and attempts to find matching definition informatio the loaded Elfxx_Verdef table.

Each object and dependency is tested in turnsyhabol definition is missing, the loader returnsearor. A warning
is issued instead of a hard error when the vnas fiéigfor VER_FLG_WEAK is set in the Elfxx_Vernaenxtry.

When the versions referenced by undefined symibdisa loaded object are found, version availabititgertified.
The test completes without error and the objentasle available.

8.5. Symbol Resolution

When symbol versioning is used in an object, reilona extend the performance of definition testiegond the
simple match of symbol name strings: the versiothefreference shall also equal the name of thaitleh. The
same index that is used in the symbol table caefeeenced in the SHT_GNU_versym section, and éheevof this
index is then used to acquire name data. The qonesng requirement string is retrieved from thi&¥lVerneed
array, and likewise, the corresponding definititnmg from the Elfxx_Verdef table.

Bit number 15 of the version symbol controls whetirenot the object is hidden; if this bit is e object cannot be
used and the static linker will ignore the symbpiiasence in the object.

Results differ in the interaction of objects thatigusly use symbol versioning.

« The object with the reference and the object Withdefinitions may both use versioning. All desedlmatching is
processed in this case. A fatal error is triggevedn no matching definition can be found in theeebjvhose name
is the one referenced by the vn_name element iklftig_Verneed entry.

« The object with the reference may not use versgnirhile the object with the definitions does. listinstance,
only the definition with index numbers 1 and 2 vl used in the reference match, the same idehbfiehe static
linker as the base definition. In infrequent cashere the static linker was not used, as in caldlapen(), a
version that does not have the base definitionxnslacceptable as long as it is the only versamhich the
symbol is defined.

« The object with the reference may use versioningthe object with the definitions specifies noAanatching
symbol is accepted in this case. A fatal erroriggyered in the unlikely event that a corruptiontie required
symbols list obscured an outdated object file andsed a match on the object filename in the Elfyetnged entry.

- Finally, both the object with the reference anddhgect with the definitions may not use versionifige behavior
in this instance defaults to pre-existing symbétsu
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Chapter 9. ABI note tag

Every executable shall contain a section namei@.ABI-tag of typeSHT_NOTEThis section is structured as a
note section as documented in the ELF spec. Thmsehall contain at least the following entry.elfame field
(namesz/name) contains the stringGNU. Thetype field shall be 1. Thdescsz field shall be at least 16, and the first
16 bytes of thelesc field shall be as follows.

The first 32-bit word of theesc field shall be 0 (this signifies a Linux execu&hiThe second, third, and fourth
32-bit words of thelesc field contain the earliest compatible kernel vemnsiFor example, if the 3 words are 2, 2, and
5, this signifies a 2.2.5 kernel.
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Chapter 10. Program Loading and Dynamic Linking

LSB-conforming implementations shall support thgeobfile information and system actions that ceeainning
programs as specified in the System\blication Binary-nterfaceEdition4ABI and System VApplication
Binany-interface DRAFT-17 December200®BI| Updateand as supplemented by this document and an

architecture-specific LSB specification.

Any shared object that is loaded shall containisieffit DT_NEEDED records to satisfy the symbolglos shared
library.

24



1

10
11

Chapter 11. Program Header

In addition to the Segment Types defined in theSys/ ApplicationBinary-tnterfaceEdih-4-JAB| and System V

Application-Binany-tnterface DPRAFT-17 December200dBI| Updatethe following Segment Types shall also be

supported.

Table 11-1. Linux Segment Types

Name

Value

PT_GNU_EH_FRAME

0x6474e550

PT_GNU_STACK

0x6474e551

PT_GNU_EH_FRAME

The array element specifies the location andafizbe exception handling information as defingd b

the .eh_frame_hdr section.

PT_GNU_STACK

The p_flags member specifies the permissionsi@ségment containing the stack and is used todtelivether
the stack should be executable. The absense dfdhider indicates indicates that the stack wikxecutable.

25



Chapter 12. Dynamic Entries

1 | Adynamic entry'sl_t ag memberentretontrolsthe interpretation od_un.

12.1. Dynamic Entries

12.1.1. ELF Dynamic Entries

The following dynamic entries are defined in thest8yn VApplicationBinary-terface,Edition4AB| and System
V Application-Binary-Interface DRAFT-17 December 20081 Update

4  DT_BIND_NOW

5 Process relocations of object
6 DT_DEBUG

7 For debugging; unspecified

8 DT_FINI

9 Address of termination function
10 DT_HASH

11 Address of symbol hash table
12 DT_HIPROC

13 End of processor-specific

14 DT_INIT

15 Address of init function

16 DT_JMPREL

17 Address of PLT relocs

18 DT_LOPROC

19 Start of processor-specific

20 DT_NEEDED

21 Name of needed library

22 DT_NULL

23 Marks end of dynamic section
24 DT_PLTREL

25 Type of reloc in PLT
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34
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38

39

40

41

42

43

a4

45

46

a7

48

49

50

51

52

53

54

55

DT_PLTRELSZ

Size in bytes of PLT relocs

DT_REL

Address of Rel relocs

DT_RELA

Address of Rela relocs

DT_RELAENT

Size of one Rela reloc

DT_RELASZ

Total size of Rela relocs

DT_RELENT

Size of one Rel reloc

DT_RELSZ

Total size of Rel relocs

DT_RPATH
Library search path

DT_SONAME

Name of shared object

DT_STRSZ

Size of string table

DT_STRTAB
Address of string table

DT_SYMBOLIC

Start symbol search here

DT_SYMENT

Size of one symbol table entry

DT_SYMTAB
Address of symbol table

DT_TEXTREL
Reloc might modify .text
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Chapter 12. Dynamic Entries

12.1.2. Additional Dynamic Entries
The following dynamic entries are defined here.

DT_ADDRRNGHI
Values from DT_ADDRRNGLO through DT_ADDRRNGHI areserved for definition by an archLSB.

DT_ADDRRNGLO
Values from DT_ADDRRNGLO through DT_ADDRRNGHI areserved for definition by an archLSB.

DT_AUXILIARY

Shared object to load before self

DT_FILTER

Shared object to get values from

DT_FINI_ARRAY

The address of an array of pointers to termimafiimctions.

DT_FINI_ARRAYSZ
Size in bytes of DT_FINI_ARRAY

DT_HIOS
Values from DT_LOOS through DT_HIOS are reserfgediefinition by specific operating systems.

DT_INIT_ARRAY

The address of an array of pointers to initidiaafunctions.

DT_INIT_ARRAYSZ
Size in bytes of DT_INIT_ARRAY

DT_LOOS
Values from DT_LOOS through DT_HIOS are reserfardiefinition by specific operating systems.

DT_NUM

Number of dynamic entry tags defined (excepteggrved ranges).

DT_POSFLAG_1

Flags for DT_* entries, effecting the followinglD* entry

DT_RELCOUNT

All EIf32_Rel R_* RELATIVE relocations have beplaced into a single block and this entry specifiees
number of entries in that block. This permits Idlsi» streamline the processing of RELATIVE relimas.

28
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84  DT_SYMINENT

85 Entry size of syminfo

86  DT_SYMINFO
87 Address of the Syminfo table.

88 DT_SYMINSZ

89 Size of syminfo table (in bytes)

90 DT_VALRNGHI

91 Entries which fall between DT_VALRNGHI & DT_VALR@ALO use the Dyn.d_un.d_val field of the EIf*_Dyn
92 structure.

93 DT_VALRNGLO

94 Entries which fall between DT_VALRNGHI & DT_VALR@ALO use the Dyn.d_un.d_val field of the EIf*_Dyn
95 structure.

96 DT_VERDEF

97 Address of version definition table

98 DT_VERDEFNUM

99 Number of version definitions

100 DT_VERNEED

101 Address of table with needed versions

102 DT_VERNEEDNUM

103 Number of needed versions

104 DT_VERSYM
105 Address of the table provided by the .gnu.versiection.

29
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Chapter 1.

Libraries

An LSB-conforming implementation shall support sdmase libraries which provide interfaces for acicesthe
operating system, processor and other hardwalreisytstem.

1.1. Program Interpreter

The Program Interpreter is specified in the appeadprarchitecture-specific LSB specification.

1.2. Interfaces for libc

Table 1-1 defines the library name and shared obgme for the libc library

Table 1-1. libc Definition

Library:

libc

SONAME:

See archLSB.

The behavior of the interfaces in this library pesified by the following specifications:

Large File Support
I:max%tanda#d—Baéobls speC|f|cat|on

C6065USV2

ISOHEC-9945:POSIX R003RPs

System-V-interface DefinitioBVID Issue 3@384\#92@1—56654)
System-\nterface Definition;Fourth-EditiSNID Issue 4

1.2.1. RPC

1.2.1.1. Interfaces for RPC

An LSB conforming implementation shall provide theneric functions for RPC specified in Table 1-&hwhe full
functionality as described in the referenced unyilegl specification.

Table 1-2. libc - RPC Function Interfaces

adthnone—createlit | pmap—uns@map_u | sveer—weakautvc | xdr—floatxdr_float xe—u—ehaxdr_u_c
hnone_creatfl] nset[2] err_weakauth3] [3] har[3]
clnt—createlnt_crea | setdomainnansetd | svetep—creatw/ctep | xdr—freexdr free[3] | xdr—u—inkdr_u_int
te[1] omainnamg2] _creatd?] [2]
clntpereateerrain | sve—getregsetic_ge| sveudp—ecreatrcud | xdr—intxdr_int[3] xdr—u—longdr_u_lo
t_pcreateerrofl] treqsef3] p_creatd?] ng[3]
clntperrnaint perr| sve—registesvc regi| xdr—accepted—reply| xdrlongkdr long xdr—u—shontdr u_s
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Chapter 1. Libraries

2]

err_systemerf3]

(3]

no [1] ster[2] xdr_accepted_reply| [3] hort [3]

3]
elnt—perrocint_perr | sve—ruisvc_run[2] | xdr—arrayxdr_array | xdr—opagurdr_opa | xdr—unierxdr_union
or [1] 3] que(3] 3]
elnt_spereateerral | sve—sendreplyvc_s | xdr—beekdr_bool xdr—opague—auittl | xdr—vectordr_vect
nt_spcreateerrdd] | endreply[2] [3] r_opaque_autf8] or[3]
elnt—sperrnaint_sp | sveerr—authvcerr_a| xdr—bytesdr_bytes | xdr—pointerdr_poi | xdr—veiekdr void
errno[1] uth[3] [3] nter[3] [3]
elnt—sperrocint_spe| svecerr—decodr/cerr | xdr—calhdxdr_call | xdr—referencrdr_re | xdr—wrapstringdr_
rror [1] _decodd3] hdr [3] ference[3] wrapstring[3]
getdomainnanmetd | sveerr—noprosvcerr | xdr—calimsgdr _call | xdr—rejected—reply | xdrmem—creatalr
omainnamg2] _noproc[3] msg[3] dr_rejected_reply | mem_creaté3]

3]

key—decryptsession| svecerr—noprogvcerr | xdr—chardr_char xdr—replymsgdr_re | xdrrec—createdrrec
key decryptsession| _noprog[3] [3] plymsg[3] _creatd3]
3]
pmap—getpepgmap | sveerr—progversi/ce | xdr—doublexdr_dou | xdr—sherkdr_short | xdrrec—eekdrrec_e
_getport[2] rr_progvergq3] ble [3] [3] of [3]
pmap—sqimap_set | sveerr—systemesvc | xdr—enunxdr_enum | xdr—stringdr_string

(3]

Referenced Specification(s)

[1]. System\Interface Definition;Fourth-EditiBNID Issue 4
[2]. Linux-Standard-Baghis specification

[3]. Sydem \/interface Definitior§VID Issue ISBN-0201566524)

1.2.2. System Calls

1.2.2.1. Interfaces for System Calls

An LSB conforming implementation shall provide thieneric functions for System Calls specified in [€ab3, with
the full functionality as described in the referetdiainderlying specification.

Table 1-3. libc - System Calls Function Interfaces

—fxstat fxstat[1] | fehmedchmod][2] getwdhetwd[2] readead[2] setrlimitsetrlimit [2]
—getpgid getpgid | fehowrfchown[2] initgroupsnitgroups | readdireaddir[2] setrlimité4setrlimit6
(1] (1] 4[3]
—Ixstat Ixstat[1] | fentifcntl [1] ieetlioctl [1] readdir—readdir_r | setddsetsid[2]

(2]
—xmknoed xmkno | fdatasynfdatasync | kilkkill [1] readlinkkeadlink[2] | setdicsetuid[2]
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d[1] (2]
—xstat  xstatf[1] floekflock [1] killpgkillpg [2] readvreadv[2] sleeleep[2]
accesaccesy2] forkfork [2] lehewrchown[2] renameenamd?2] statvstatvfs[2]
acehcct[1] fstatvidstatvfs[2] linklink [2] rmdirmdir [2] stimestime[1]
alarmalarm([2] fsyndsync[2] leekflockf [2] sbrksbrk[4] symlinksymlink [2]
brkbrk [4] ftimeftime [2] Iseeltseek|2] sched—get—priority | synesync[2]
maxsched_get_prio
ity max[2]
chdirchdir [2] ftruncatdtruncate mkdirmkdir [2] sched—get—priority | syseonfysconf[2]
[2] minsched_get prior
ity _min [2]
chmodachmod[2] geteontexgetcontex | mkfifomkfifo [2] sched—getparaseh | timetime [2]
t[2] ed_getparan]
chowsrthown|[2] getegidjetegid[2] mleckmlock [2] sched—getscheduley timedimes[2]
ched_getscheduler
(2]
chroethroot[4] getedidjeteuid[2] mlockalimlockall sehed—rr—getinterV truncatéruncate[2]
[2] alsched_rr_get inte
val [2]
elockclock [2] getgicgetgid[2] mmapgnmap(2] sched—setparasnhe | whimitulimit [2]
d_setparanf?]
closeclose[2] getgroupgetgroups | mprotectmprotect sched—setschedutel] umaskimask(2]
[2] [2] ched_setscheduler
(2]
closediclosedir[2] | getitimegetitimer msynansync[2] sehed—yieldched_y | urameiname[2]
[2] ield [2]
ereatreat[1] getloadavgetloada | munleckmunlock seleeselect[2] walinkunlink [1]
vg [1] (2]
dupdup[2] getpagesizgetpages| munlockalmunlock | seteontexdetcontext| utimeutime [2]
ize [4] all [2] [2]
dupdup2[2] getpgidyetpgid[2] munmamunmap setegigetegid[2] dtimesiutimes[2]
(2]
execkxecl[2] getpgrmetpgrp[2] naneosleepanosleep| setedideteuid?2] vierkvfork [2]
(2]
exedeexecle[2] getpicyetpid[2] nicenice[2] setgidsetgid[2] waitwait [2]
exechexeclp[2] getppidyetppid[2] oeperopen[1] setitimesetitimer waitdwait3 [1]
(2]
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exeeexecv[2] g?;?neriﬁgetpriorit oependippendir[2] setpgigetpgid[2] waitdwait4 [1]
y
execvexecve2] getrlimitgetrlimit [2] Fs]etheenpathconf setpgrsetpgrp2] waitpidwaitpid [1]
2
exeeviexecvp[2] ?;a]trusaggetrusage pauspausq?2] Etppiepiasetpriority writewrite [2]
exitexit [2] getsidyetsid[2] pipepipe[2] setregidetregid[2] | writevwritev [2]
fehdirfchdir [2] getuidgetuid[2] polipoll [2] setredidetreuid2)

Referenced Specification(s)
[1]. Linux-Standard-Baghis specification

[2]. ISOHEC-9945:POSIX 2003Pso

V3)

[3]. Large File Support

[4]. CA Spacifica
CB06SUSV2

1.2.3. Standard 1/O

1.2.3.1. Interfaces for Standard 1/O

An LSB conforming implementation shall provide tieneric functions for Standard I/O specified in [Eab-4, with
the full functionality as described in the referetdainderlying specification.

Table 1-4. libc - Standard I/O Function Interfaces

—10feof IO_feof | fgetpodgetpos[?] fsetpodsetpod2] putehaputchar[2] sseanfscanf2]

(1]

—10—getc |0 _getc | fgetdgets[2] fteliftell [2] putchar—unlockepu | telldirtelldir [2]

[1] tchar_unlocked2]

—1O0—putc 10 _putc | fgetwe—unlockethe | ftelloftello [2] putguts[2] temprantempnam

[1] twc_unlocked1] [2]

—1O—puts I0_puts | filenefileno [2] fwritefwrite [2] putwputw [3] gngetaingetc[2]

(1]

asprinthsprintf[1] flockfileflockfile [2] | geta@etc[2] remeveemove[2] vasprintizasprintf
(1]

clearerclearerr2] foperfopen(1] gete—unlockedetc | rewindrewind[2] vdprintfvdprintf [1]

unlocked[2]
ctermicctermid[2] fprintfprintf [2] getehagetchar2] rewinddirewinddir | viprintfvfprintf [2]
(2]
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feleseclose[2] fputefputc [2] getchar—unlockagk | secanbcanf|2] vprintfvprintf [2]
tchar_unlocked2]
fdoperidopen[2] fputdputs[2] getagetw[3] seekdiseekdir[2] vsnprnativsnprintf
(2]
feoffeof [2] freadread[2] pelosgclose[2] setbubetbuf[2] vsprintivsprintf[2]
ferroiferror [2] freopetireopen[1] popeipopen[2] setbuffesetbuffer
(1]
flushfflush [2] fseanfscanf[2] printfprintf [2] setvbubetvbuf[2]
fllush—unlockefflu | fseeliseek[2] puteputc[2] shaprintbnprintf[2]
sh_unlocked1]
fgetegetc[2] fseekdseeko[2] pute—unlockedutc | sprintfsprintf[2]
unlocked[2]

Referenced Specification(s)
[1]. Linux-Standard-Baghis specification

[2]. ISOHEC-9945:POSIX 2003Pso

V3)

CB06SUSV2

An LSB conforming implementation shall provide tieneric data interfaces for Standard 1/O specifietable 1-5,
with the full functionality as described in theeefnced underlying specification.

Table 1-5. libc - Standard I/O Data Interfaces

stderstderr[1]

stdinstdin[1]

stdeustdout[1]

Referenced Specification(s)

[1]. ISOUEC 9945:POSIX R003Pe

V3)

1.2.4. Signal Handling

1.2.4.1. Interfaces for Signal Handling

An LSB conforming implementation shall provide tieneric functions for Signal Handling specifiedliable 1-6,
with the full functionality as described in theesfnced underlying specification.

Table 1-6. libc - Signal Handling Function Interfaes

—libe—current—sigrt| sigaddsatigaddset | sighelesighold[2] sigpaussigpausg?] | sigsuspensigsuspe
max__libc_current_| [2] nd[2]

sigrtmax[1]

—libe—current—sigrt| sigaltstackigaltstac | sigighoresigignore | sigpendingigpendi | sigtimedwaisigtime
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min__libc_current_ | k [2] [2] ng[2] dwait [2]
sigrtmin[1]
—sigsetimp_sigset| sigandsatigandset | siginterrupsiginterr | sigproemasgigproc | sigwaisigwait[2]
jmp [1] [1] upt[2] mask[2]
—sysv—sighal sys | sigbleelsigblock[1] | sigisemptysefigise | siggueusigqueue | sigwaitinfesigwaitin
v_signal[1] mptyset[1] [2] fo [2]
bsd—signddsd_sign | sigdelsetigdelset sigismembegigisme | sigrelsasigrelse[2]
al[2] 2] mber([2]
psighapsignall1] sigemptysetigempt | siglengimgsiglongj | sigretusrsigreturn

yset[2] mp[2] (1]
raisgaise[2] sigfillsetsigfillset[2] | sighabignal[2] sigsesigset[2]
sigactiorsigaction | siggetmasgiggetma| sigorseésigorsefl] | sigstackigstack3]
(2] sk[1]

Referenced Specification(s)
[1]. Hinux-Standard-Baghkis specification

[2]. ISOUEC 9945:POSIX R003Pe

V3)

CB06BUSY2

An LSB conforming implementation shall provide theneric data interfaces for Signal Handling spedifh Table
1-7, with the full functionality as described iretheferenced underlying specification.

Table 1-7. libc - Signal Handling Data Interfaces

—sys—siglistsys_sig
list [1]

Referenced Specification(s)
[1]. Hinux-Standard-Baghkis specification

1.2.5. Localization Functions

1.2.5.1. Interfaces for Localization Functions

An LSB conforming implementation shall provide tieneric functions for Localization Functions spiedifin Table
1-8, with the full functionality as described iretheferenced underlying specification.

Table 1-8. libc - Localization Functions Function hterfaces

bind—textdomain—cd
desebind_textdoma

in_codesefl]

catopexatopen?]

dngettextingettext
(1]

ieenv—opeltonv_o
pen[2]

setlocalsetlocale
(2]
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bindtextdomaibind | degettexticgettext | gettexpettext[1] lecaleconlocalecon| textdomaitextdoma
textdomain[1] [1] v [2] in[1]
catcloseatclosg?] | dengettexdcngettex | ieenviconv [2] ngettexhgettext[1]
t[1]
cagetxatgetq2] dgettextigettext[1] | icenv—clos@conv_cl | aAlanginfenl_langi
ose[2] nfo [2]

Referenced Specification(s)
[1]. Linux-Standard-Baghis specification

[2]. ISOHEC-9945:POSIX 2003Pso

V3)

An LSB conforming implementation shall provide tieneric data interfaces for Localization Functispecified in
Table 1-9, with the full functionality as describiedhe referenced underlying specification.

Table 1-9. libc - Localization Functions Data Intefaces

—Al_msg—eat—entn

|_msg_cat_cntfl]

Referenced Specification(s)
[1]. Linux-Standard-Baghis specification

1.2.6. Socket Interface

1.2.6.1. Interfaces for Socket Interface

An LSB conforming implementation shall provide tieneric functions for Socket Interface specified &ble 1-10,
with the full functionality as described in theesfnced underlying specification.

Table 1-10. libc - Socket Interface Function Interfices

—h—errnolocation| gethostidiethostid | listedisten[2] sendmsgendmsg | secketpaisocketpair
__h_errno_location] [2] [2] [2]
[1]
aceephaccept?] gethostnamgethost | reevrecv[2] sendtsendto[2]
name[2]
bindbind [2] getpeernangetpeer | reevfronrecvfrom | setsockoptetsockop
name[2] [2] t[1]
bindresvpeotibindres | getsecknamgetsoc | reevmsgecvmsg[2] | shutdewsshutdown
vport[1] kname[2] [2]
connectonnec2] | getsockepietsocko | sengend[2] sockesocket]2]
pt[2]

Referenced Specification(s)
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An LSB conforming implementation shall provide theneric deprecated functions for Socket Interfpeeified in
Table 1-11, with the full functionality as describi@ the referenced underlying specification.

These interfaces are deprecated, and applications should avoid using them. These interfaces may be withdrawn
in future releases of this specification.

Table 1-11. libc - Socket Interface Deprecated Fution Interfaces

gethostbyname get

hostbyname_f1]

Referenced Specification(s)
[1]. Hinux-Standard-Baghkis specification

1.2.7. Wide Characters

1.2.7.1. Interfaces for Wide Characters

An LSB conforming implementation shall provide tieneric functions for Wide Characters specifiedable 1-12,
with the full functionality as described in theesfnced underlying specification.

Table 1-12. libc - Wide Characters Function Interfaes

—westod—internal | mbsinimbsinit[2] wwseanfwscanf[2] | wesnlerwcsnlen[l] | westeumawcstoum

_wecstod_interngl] ax[2]

—westofinternal | mbsnrtowembsnrto | wepepywepcepy[l] | wesnrtembmicsnrto | westouguestouq[l]

westof_interna[l] | wes[1] mbs[1]

—westolinternal | mbsrtowesbsrtow | wephepywepnepy | wespbrlwespbrk[2] | weswesvcswes[2]

wcstol_internaf[1] cs[2] [1]

—westold—internal | mbstowesmbstowcs | wertembwcrtomb wesrchiwvesrchr[2] | weswidthveswidth

_wecstold_internal | [2] [2] [2]

(1]

—westoulinternal | mbtowanbtowc([2] | wesecaseempcscas | wesrtombsvcsrtom | wesxfrmwesxfrm

_wecstoul_internal ecmpl1] bs[2] [2]

(1]

btowebtowc[2] putweputwc[2] weseatvescat[2] wesspiwvesspn2] wetobwctob[2]

fgetwefgetwe[2] putwehaputwchar | wesehwcschr[2] wesstivesstr[2] wetombyctomb([2]
(2]

fgetwdgetws|[2] swprintiswprintf[2] | wesempvcscmp[2] | westedvcstod[2] wetransvctrans[2]

fputwefputwe [2] swseanswscanf2] | weseelwcscoll[2] westoefvcstof[2] wetypenctype[2]
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fputwdputws[2] towetransowctrans | wesepywvcscpy|[2] westoimaxvcstoima | wewidthwewidth [2]
(2] x[2]

fwidefwide [2] towlowettowlower | wesespmvcscspr2] | westelwestok([2] wmemehmwmemchr
(2] (2]

fwprintfwprintf [2] | tewuppetowupper | wesdupvesdup[l] westoelcstol [2] wmemempvmemc
(2] mp 2]

fwseanfwscanf[2] | ungetwaingetwc[2] | wesftimeancsftime | westoeldvcstold[2] | wmemepywmemcp

(2] y (2]

getwaetwc[2] viwprintfvfwprintf | weslerwcslen[2] westolwcstoll [2] wmemmovevmem
[2] move|[2]

getwehagetwchar | viwseanb/fwscanf | wesheaseempcsnc | westombsvcstombs | wmemsetvmemset

(2] (2] asecmi1] (2] (2]

mblermmblen[2] vswprintivswprintf | wesneatvcsncat2] | westegvcstoq[l] wprintfwprintf [2]
(2]

mbrlermbrlen([2] vswseanfswscanf | wesnempvcesncmp | westeulvestoul[2] | wseanfvscanf[2]
(2] (2]

mbrewembrtowc waprintfvwprintf [2] | wesnepyvcsncpy westoulwestoull [2]

(2] (2]

Referenced Specification(s)
[1]. Linux-Standard-Baghis specification

[2]. ISOHEC-9945:POSIX 2003Pso

V3)

1.2.8. String Functions

1.2.8.1. Interfaces for String Functions

An LSB conforming implementation shall provide tieneric functions for String Functions specified able 1-13,
with the full functionality as described in theeefnced underlying specification.

Table 1-13. libc - String Functions Function Interfices

[1]

2]

—mempepy _mem | bzerdzero[2] streasesttrcasestr | stracaseemgirncase| strtoimasstrtoimax
pcpy[i] [1] cmp|[2] 2]
—rawmemehr ra | fisffs [2] streastrcat[2] straeastrncat[2] strtokstrtok[2]
wmemchr[1]

—stpepy stpcpy | indexindex[2] strehistrehr[2] straemystrnecmp[2] | strtek—strtok _r

(1] [312]

—strdup strdup memeecpynemccpy | strempstrempl2] straepystrnepy[2] strtoldstrtold [2]
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—strtod—internal s | memechmemchr[2] | streelistrcoll[2] stradustrndup[1] strtolistrtoll [2]
trtod_internal[1]
—strtofinternal s | mememmemcmp | strepystrepy[2] stralerstrnlen[1] strteeptrtoq[1]
trtof_internal[1] [2]
—strtok—r_strtok r| memepynemcpy[2] | strespistrcspn[2] strplbrkstrpbrk([2] strtoulistrtoull [2]
(1]
—strtolinternal s | memmeovenemmov | strdugstrdup[2] strptimestrptime[1] | strteumastrtoumax
trtol_internal[1] el[2] [2]
—strtold—internal | memrehmemrchr | strerrostrerror[2] strrehistrrehr[2] strtoueptrtouq[1]
strtold_internal1] [1]
—strtollinternal | memsememse{2] | strerror—strerror_r | strsepstrsep[l] strversemptrversc
strtoll_internal[1] [1] mp [1]
—strtoulinternal | rindextindex[2] strfmorstrfimon[2] | strsignastrsignal[l] | stedrmstrxfrm [2]
strtoul_internal1]
—strtoullinternal | stpepystpcpy[l] strfrystriry [1] strsprstrspn[2] swalswab[2]
_strtoull_interna[1]
bempbecmp[2] stpaepystpnepy[l] | strftimestritime[2] | strstistrstr[2]
beepybcopy[2] streaseemgircasec | strerstrlen[2] strtofstrtof [2]

mp [2]

Referenced Specification(s)
[1]. Hinux-Standard-Baghis specification

[2]. ISOUEC 9945:POSIX R003Pe

V3)

1.2.9. IPC Functions

1.2.9.1. Interfaces for IPC Functions

An LSB conforming implementation shall provide tieneric functions for IPC Functions specified irblal-14,
with the full functionality as described in theesfnced underlying specification.

Table 1-14. libc - IPC Functions Function Interfacs

ftokftok [1] msgrexmsgrev[1] semgesemge(1] shmetbhmctl[1]
msgetmsgctl[1] msgsnadnsgsndl] semoemop1] shmdshmdt[1]
msggemsgget1] semetbemctl[1] shmashmat[1] shmgeshmgef[1]

Referenced Specification(s)

[1]. ISOUEC 9945:POSIX R003Pe

V3)

10
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1.2.10. Regular Expressions

1.2.10.1. Interfaces for Regular Expressions

An LSB conforming implementation shall provide theneric functions for Regular Expressions specifietiable
1-15, with the full functionality as described hretreferenced underlying specification.

Table 1-15. libc - Regular Expressions Function Imgrfaces

regeoempegcomp regerroregerror[l] | regexecegexedl] | regfreeegfree[l]

[1]

Referenced Specification(s)
[1]. ISOHEC-9945:POSIX 2003Pso
3)

An LSB conforming implementation shall provide theneric deprecated functions for Regular Expresspecified
in Table 1-16, with the full functionality as deib@d in the referenced underlying specification.

These interfaces are deprecated, and applications should avoid using them. These interfaces may be withdrawn
in future releases of this specification.

Table 1-16. libc - Regular Expressions DeprecateduRction Interfaces

advancadvancdl] | re—cempe_comp re—exece_exedl] | stepstep[l]

(1]

Referenced Specification(s)
[1]. e
£606)SUSV

An LSB conforming implementation shall provide theneric deprecated data interfaces for Regulardssmns
specified in Table 1-17, with the full functionglias described in the referenced underlying spdiéin.

These interfaces are deprecated, and applications should avoid using them. These interfaces may be withdrawn
in future releases of this specification.

Table 1-17. libc - Regular Expressions Deprecateddia Interfaces

leedlocl[1] lee2oc2[1] leedocs[1]

Referenced Specification(s)

[1]. ©
CB06BUSY2

11
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An LSB conforming implementation shall provide theneric functions for Character Type Functions Hjgekin
Table 1-18, with the full functionality as describia the referenced underlying specification.

Table 1-18. libc - Character Type Functions Functio Interfaces

—ctype—bloe(GlLI | isalphasalphal?] ispunetspunct[2] iswetypaswctype iswuppeiswupper
BC23) ctype b_ [32] (2]
loc(GLIBC_2.3)[1]

—~ctype—get—mb—cy isaseiisascii[2] isspaecesspacqd?] iswdigitiswdigit [2] | iswxdigitiswxdigit
—max_ ctype get_ [2]
mb_cur_max1]

—ctype—tolowero| isentrliscntrl [2] isuppersupper|2] iswgrapliswgraph | isxdigitisxdigit [2]
e(GHIBC-23) cty [2]

pe_tolower_loc(GLI

BC_2.3)[1]

—~ctype—toupper—|o| isdigitisdigit [2] iswalumswalnum | iswlewetiswlower toaseitoascii[2]
GLIBC 23) cty (2] (2]

pe_toupper_loc(GL]|

BC_2.3)[1]

—tolower tolower isgraphisgraph[2] iswalphaswalpha iswpriniiswprint[2] | telewettolower[2]
(2] (2]

—touppertoupper | islewetislower[2] iswblankswblank iswpunetswpunct | teuppetoupper|2]
(2] (2] (2]

isalaumsalnum([2] | isprintisprint[2] iswentrliswentrl [2] | iswspacswspace

2]

Referenced Specification(s)
[1]. Linux-Standard-Baghis specification

[2]. ISOHEC-9945:POSIX 2003Pe

V3)

1.2.12. Time Manipulation

1.2.12.1. Interfaces for Time Manipulation

An LSB conforming implementation shall provide tieneric functions for Time Manipulation specifiedTiable
1-19, with the full functionality as described hretreferenced underlying specification.

Table 1-19. libc - Time Manipulation Function Interfaces

adijtimeadjtime[1]

ctimectime [2]

gmtimegmtime[2]

lecaltime—focaltim

wvalarrualarm([2]

12
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2]

(2]

e r[2]
asctimasctime[2] etime—ctime_r[2] gmtime—gmtime_r | mktimemktime[2]
(2]
asetime—asctime_r | difftimedifftime [2] | localtimdocaltime | tzsetzset[2]

Referenced Specification(s)
[1]. Hinux-Standard-Baghkis specification

[2]. ISOUEC 9945:POSIX R003Po

V3)

An LSB conforming implementation shall provide tieneric deprecated functions for Time Manipulaspecified
in Table 1-20, with the full functionality as dekbed in the referenced underlying specification.

These interfaces are deprecated, and applications should avoid using them. These interfaces may be withdrawn
in future releases of this specification.

Table 1-20. libc - Time Manipulation Deprecated Funtion Interfaces

adjtimexadjtimex

(1]

Referenced Specification(s)
[1]. Hinux-Standard-Baghkis specification

An LSB conforming implementation shall provide tieneric data interfaces for Time Manipulation sfiediin
Table 1-21, with the full functionality as describia the referenced underlying specification.

Table 1-21. libc - Time Manipulation Data Interfaces

182

183

184
185

one[1]

—daylight daylig | —tzname tzname | timezen¢imezone
ht[1] [1] (2]
—timezone timez | daylightdaylight[2] | tzramézname[2]

Referenced Specification(s)
[1]. Hinux-Standard-Baghkis specification

[2]. ISOUEC 9945:POSIX R003Po

V3)

1.2.13. Terminal Interface Functions

1.2.13.1. Interfaces for Terminal Interface Functions

An LSB conforming implementation shall provide theneric functions for Terminal Interface Functiepgcified in
Table 1-22, with the full functionality as describia the referenced underlying specification.

13
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cfgetispeedfgetispe | efsetispeedfsetispe | tedrairtcdrain([1] tegetatttcgetattr[l] | tesendbreaksendbr
ed[1] ed[1] eak[1]
cfgetospeecfgetosp | efsetospeedfsetosp | teflowtcflow [1] tegetpgrcgetpgrp | tesetatitcsetatt1]
eed[1] eed[1] (1]

efmakeravefmakera| efsetspeecfsetspee | teflushcflush[1] tegetsidcgetsid[1l] | tesetpgrcsetpgrp
w[2] d[2] [1]

Referenced Specification(s)

[1]. ISOAEC-9945:POSIX 2003Pe

V3)

[2]. Linux-Standard-Baghkis specification

1.2.14. System Database Interface

1.2.14.1. Interfaces for System Database Interface

An LSB conforming implementation shall provide theneric functions for System Database Interfaceifpe in
Table 1-23, with the full functionality as describi@ the referenced underlying specification.

Table 1-23. libc - System Database Interface Functi Interfaces

endgrentndgrent getgrgidietgrgid[1] | getprotobynumber | getservbypegdetser | setgrergetgren{l]
[1] etprotobynumbefl] | vbyport[1]
endneter@ndnetent | getgrgid—getgrgid_ | getprotoenjetproto | getservergetservent] setgroupsetgroups
(1] r(i] ent[1] (1] (2]
endprotoergndprot | getgrnangetgrnam | getpwengetpwent | getutengetutent?] | sethetersetnetent
oent[1] (1] (1] (1]
endpwertndpwent | getgrram-getgrna | getpwnangetpwna | getutent-getutent_r| setprotoergetprotoe
(1] m_r[1] m [1] (2] nt[1]
endservem@ndserve | gethostbyaddyetho | getpwnam-getpwn | getutxenpetutxent | setpwensetpwent
nt [1] stbyaddi1] am_r[1] [1] [1]
enddenenduten{3] | gethostbynanmeth | getpwuidgetpwuid | getutxicgetutxid[1l] | setserverstetservent
ostbynamg1] [1] [1]
endutxentndutxent | getnetbyaddyetnetb | getpwuid—getpwui | getubdinegetutxline | setuterdetuten{2]
[1] yaddr[1] d_r[1] [1]
getgrengietgrent{1] | getprotobynamgetp | getservbynangetse | putubxlingututxline | setutxersetutxent
rotobynamg1] rvbyname[1] [1] [1]

Referenced Specification(s)

14
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V3)

[2]. Linux-Standard-Baghis specification
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1.2.15. Language Support

1.2.15.1. Interfaces for Language Support
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An LSB conforming implementation shall provide tfeneric functions for Language Support specifietlidble 1-24,
with the full functionality as described in theeefnced underlying specification.

Table 1-24. libc - Language Support Function Interfces

—Hbe_stari—main_
libc_start mairf1]

—register—atfork(G
HBC-2.3:2) regis
ter_atfork(GLIBC_
2.3.2)[1]

—obstack—begimbs
tack_begin1]

—chbotnelemowehun|
_obstack _newchuni

(1]

obstack—freaebstack
_free[1]

Referenced Specification(s)
[1]. Hinux-Standard-Baghkis specification

1.2.16. Large File Support

1.2.16.1. Interfaces for Large File Support

An LSB conforming implementation shall provide tfeneric functions for Large File Support specifiedable 1-25,
with the full functionality as described in theesfnced underlying specification.

Table 1-25. libc - Large File Support Function Intefaces

—fxstaté4 fxstat6 | fopentdopen64[2] | ftellob4ftello64[2] | lseekbdseek642] readdir64eaddir64

4[1] (2]

—Ixstate4 Ixstat6 | freopenbdreopen6d | ftruncatebdtiruncate | mkstempéinkstem | statvfs64tatvis64

4[1] (2] 642] p64 (2] (2]

—xstaté4 xstat64 | fseekobdseeko64 | fwbe4ftwe4 [2] mmapé4nmap64 tmpfile4tmpfile64

(1] (2] (2] (2]

creatédreat64[2] fsetposbfsetposbd | getrlimite4getrlimit | nftws4nftwe4 [2] truncateSfruncate6
(2] 642] 4(2]

fgetposbdgetpos6bs | fstatvis64statvis64 | leekfedlockf64 [2] openbbpen642]

2]

2]

Referenced Specification(s)
216 ’ [1]. Linux-Standard-Baghis specification

15
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[2]. Large File Support

1.2.17. Standard Library

1.2.17.1. Interfaces for Standard Library

An LSB conforming implementation shall provide tieneric functions for Standard Library specified able 1-26,
with the full functionality as described in theesfnced underlying specification.

Table 1-26. libc - Standard Library Function Interfaces

Chapter 1. Libraries

—Exit Exit[1] dirnamealirname[l] | glebglob[1] Isearchsearch[1] srangrand[1]
—assertfail asser| divdiv [1] glebs4ylob64[2] makecontexnakeco| srand48rand4g1]
t fail [2] ntext[1]
—ecxa—atexit cxa_ | drand48lrand48[1] | glebfreaglobfree[l] | malleamalloc[l] srandersrandonil]
atexit[2]
—errnolocation | eeviecvt[1] globfreeb4lobfree6 | memmemmemmem | strtocstriod[1]
errno_locatiorf2] 412] [2]
—fpending fpendi | erand4@rand4dql] | grantpgrantpt[1] mkstempnkstemp | strtolstrtol [1]
ng[2] (1]
—getpagesize get | ererr[2] hereatbicreate1] mktempnktemp[1] | strteubtrtoul[1]
pagesizg2]
—isinf _isinf[2] errorerror[2] hdestropndestroy[1] | mrand48nrand48 swapecontexdwapco
[1] ntext[1]
—isinff _isinff[2] | emxerrx[2] hsearchsearcH1] aftwnftw [1] syslogyslog[1]
—isinfl__isinfl [2] fewtfevt [1] htonhtonl [1] Arand4drand48[1] | systensystem[2]
—isnan_isnan[2] | fmtmsgmtmsg[l] htonditons[1] ntehintohl [1] tdeletadelete[1]
—isnanf _isnanf2] | famatenmatch[l] | imaxabsmaxabgl] | atehsitohs[1] thindtfind [1]
—isnanl _isnanl[2] | fpatheenfpathconf | imaxdivmaxdiv[l] | epentegpenlog[l] | tmpfiletmpfile [1]
(1]
—syseconf sysconf| freefree[1] inet—addinet_addr | perreperror[l] tmprantmpnam[1]
(2] [1]
—exit_exit[1] freeaddrinfdreeadd | inet—nbanet_ntoa | pesix—memaligpos | tsearcksearch1]
rinfo [1] [1] ix_memalign[1]
—longjmp longjmp | frpeckilleftrylockf | inet—rtepnet_ntop | ptshramptsnamdl] | tynameatyname[l]
(1] ile [1] (1]
—setjmp setimp[1] | fwftw [1] inet—ptoiinet_pton | putemputenv[l] ttyrame-ttyname_r
(1] (1]
a64b64I[1] funlockfilefunlockfi | initstaténitstate[1] | gserfjsort[1] twalktwalk [1]
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222

223

224
225

226

227
228

229
230

231
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le [1]
aberabort[1] gai—sterrogai_strer| insgueénsque[l] randand[1] wnleckpunlockpt
ror [1] (1]
absabs[1] gevigevt [1] isattyisatty[1] rand—rand_r[1] dnsetenunsetenv
(1]
atefatof[1] getaddrinfgetaddri | isblanksblank[1] randenrandom[1] usleeqisleep[1]
nfo [1]
atolatoi[1] geteweetcwd[1] jrand48rand48[1] randem—random_r | verrxverrx[2]
(2]
atelatol [1] getdatgetdatd1] 1644d64a[l] reallogealloc[1] viseant/fscanf[1]
atollatoll [1] getengetenv[l] labdabs[1] realpathealpath[l] | vseanf/iscanf[l]
basenameasename| getlogirgetlogin[l] | leong48cong48[1l] | remgqueemquell] vsseanbfsscanf1]
(1]
bsearchsearcH1] getnrameinfgetnam | ldividiv [1] seed48eed4ql] vsyslog/syslog[2]
einfo[1]
calleecalloc[1] getopyetopt[2] Hindlfind [1] setengeten\1] waravarn [2]
closelogloselog[l] | getepttongetopt | | Habdlabs[1] setheostidethostid | warmxwarnx[2]
ong[2] [2]
confsticonfstr[1] getoptiong—onlge | Hdivlidiv [1] sethosthansethostn| wordexpvordexp
topt_long_only2] ame[2] [1]
euserigtuserid[3] getsubopietsubopt | lengimpongjmp[l] | setlogmasketlogma| werdfreavordfree
(1] sk[1] (1]
daemonaemon2] | gettimeofdagettim | Fand48rand48[1] setstatsetstatdl]
eofday[1]

Referenced Specification(s)

[1]. ISOUEC 994: POSIX R003Pe

V3)

[2]. Linux-Standard-Baghkis specification

[3]. CAE Specification,

CB065USV2

An LSB conforming implementation shall provide theneric data interfaces for Standard Library spesgtih Table
1-27, with the full functionality as described hetreferenced underlying specification.

Table 1-27. libc - Standard Library Data Interfaces

—environ _environ

(1]

—sys—etrlistsys_err
list [1]

getdate—egetdate
err[2]

opteropterr[1]

optopbptopt[1]
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232

233

234

235
236

237
238
239

240

241
242
243

244
245
246

247
248

249
250
251
252
253
254
255

256
257
258
259
260
261
262
263
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—enviren environ envirerenviron[2] eptargptarg[2] eptindoptind[1]

[1]

Referenced Specification(s)
[1]. Linux-Standard-Baghis specification

[2]. ISOHEC-9945:POSIX 2003Pso
V3)

1.3. Data Definitions for libc

This section defines global identifiers and theilues that are associated with interfaces contamic. These
definitions are organized into groups that correspto system headers. This convention is useccasanience for
the reader, and does not imply the existence aktheaders, or their content.

These definitions are intended to supplement thoseided in the referenced underlying specification

This specification uses ISO/IEC 9899 C Languagh@aseference programming language, and data tefiniare
specified in ISO C format. The C language is use fas a convenient notation. Using a C languagerigdon of
these data objects does not preclude their uséhley programming languages.

1.3.1. assert.h

Theassert.h  header shall define tlasert macro. It refers to the macRDEBUGwWhich is not defined in this
header. INDEBUGs defined before the inclusion of this headegadsert macro shall be defined as described
below, otherwise the macro shall behave as destnitassert  in ISO/IEC 9945 POSIX.

#define assert(expr) ((void)0)

1.3.2. ctype.h

enum

{
_ISupper, _ISlower, _ISalpha, _ISdigit, _ISxdigit, _ISspace, _ISprint,
_ISgraph, _ISblank, _IScntrl, _ISpunct, _ISalnum

}

1.3.3. dirent.h

typedef struct __dirstream DIR;

struct dirent

{
long d_ino;
off_td_off;
unsigned short d_reclen;
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264
265
266
267
268
269
270
271
272
273
274
275
276

277
278
279
280
281
282
283
284
285
286
287
288
289
290
201
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312

unsigned char d_type;
char d_name[256];

}

struct dirent64

{
uint64_t d_ino;
int64_t d_off;
unsigned short d_reclen;
unsigned char d_type;
char d_name[256];

1.3.4. errno.h

#define errno  (*__errno_location())

#define EPERM 1

#define ECHILD 10

#define ENETDOWN 100
#define ENETUNREACH 101
#define ENETRESET 102
#define ECONNABORTED 103
#define ECONNRESET 104
#define ENOBUFS 105

#define EISCONN 106

#define ENOTCONN 107
#define ESHUTDOWN 108
#define ETOOMANYREFS 109
#define EAGAIN 11

#define ETIMEDOUT 110
#define ECONNREFUSED 111
#define EHOSTDOWN 112
#define EHOSTUNREACH 113
#define EALREADY 114
#define EINPROGRESS 115
#define ESTALE 116

#define EUCLEAN 117

#define ENOTNAM 118

#define ENAVAIL 119

#define ENOMEM 12

#define EISNAM 120

#define EREMOTEIO 121
#define EDQUOT 122

#define ENOMEDIUM 123
#define EMEDIUMTYPE 124
#define ECANCELED 125
#define EACCES 13

#define EFAULT 14

#define ENOTBLK 15
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313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365

#define EBUSY 16
#define EEXIST 17
#define EXDEV 18
#define ENODEV 19
#define ENOENT 2
#define ENOTDIR 20
#define EISDIR 21
#define EINVAL 22
#define ENFILE 23
#define EMFILE 24
#define ENOTTY 25
#define ETXTBSY 26
#define EFBIG 27
#define ENOSPC 28
#define ESPIPE 29
#define ESRCH 3
#define EROFS 30
#define EMLINK 31
#define EPIPE 32
#define EDOM 33
#define ERANGE 34
#define EDEADLK 35
#define ENAMETOOLONG 36
#define ENOLCK 37
#define ENOSYS 38
#define ENOTEMPTY 39
#define EINTR 4
#define ELOOP 40
#define ENOMSG 42
#define EIDRM 43
#define ECHRNG 44
#define ELZNSYNC 45
#define EL3HLT 46
#define EL3RST 47
#define ELNRNG 48
#define EUNATCH 49
#define EIO 5
#define ENOANO 55
#define EBADRQC 56
#define EBADSLT 57
#define EBFONT 59
#define ENXIO 6
#define ENOSTR 60
#define ENODATA 61
#define ETIME 62
#define ENOSR 63
#define ENONET 64
#define ENOPKG 65
#define EREMOTE 66
#define ENOLINK 67
#define EADV 68
#define ESRMNT 69
#define E2BIG 7
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366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399

400
401
402
403
404
405
406
407
408
409
410
411
412
413
414

#define ECOMM 70

#define EPROTO 71

#define EMULTIHOP 72
#define EDOTDOT 73

#define EBADMSG 74

#define EOVERFLOW 75
#define ENOTUNIQ 76
#define EBADFD 77

#define EREMCHG 78

#define ELIBACC 79

#define ENOEXEC 8

#define ELIBBAD 80

#define ELIBSCN 81

#define ELIBMAX 82

#define ELIBEXEC 83
#define EILSEQ 84

#define ERESTART 85
#define ESTRPIPE 86
#define EUSERS 87

#define ENOTSOCK 88
#define EDESTADDRREQ 89
#define EBADF 9

#define EMSGSIZE 90
#define EPROTOTYPE 91
#define ENOPROTOOPT 92
#define EPROTONOSUPPORT 93
#define ESOCKTNOSUPPORT 94
#define EOPNOTSUPP 95
#define EPFNOSUPPORT 96
#define EAFNOSUPPORT 97
#define EADDRINUSE 98
#define EADDRNOTAVAIL 99
#define EWOULDBLOCK EAGAIN
#define ENOTSUP EOPNOTSUPP

1.3.5. fentl.h

#define O_RDONLY 00
#define O_ACCMODE 0003
#define O_WRONLY 01
#define O_CREAT 0100
#define O_TRUNC 01000
#define O_SYNC 010000
#define O_RDWR 02

#define O_EXCL 0200

#define O_APPEND 02000
#define O_ASYNC 020000
#define O_NOCTTY 0400
#define O_NDELAY 04000
#define O_NONBLOCK 04000
#define FD_CLOEXEC 1
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415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447

448
449
450
451
452
453
454
455
456
457
458
459
460
461
462

struct flock

{
short |_type;
short |_whence;
off_t|_start;
off tl_len;
pid_t |_pid;

}

struct flock64

{
short |_type;
short |_whence;
loff_t|_start;
loff_t_len;
pid_t |_pid;

}

#define F_DUPFD 0
#define F_RDLCK 0
#define F_GETFD 1
#define F_WRLCK 1
#define F_SETFD 2
#define F_UNLCK 2
#define F_GETFL 3
#define F_SETFL 4
#define F_GETLK 5
#define F_SETLK 6
#define F_SETLKW 7
#define F_SETOWN
#define F_GETOWN 9

oo

1.3.6. fmtmsg.h

#define MM_HARD 1

#define MM_NRECOV 128
#define MM_UTIL 16

#define MM_SOFT 2

#define MM_OPSYS 32
#define MM_FIRM 4

#define MM_RECOVER 64
#define MM_APPL 8

#define MM_NOSEV 0
#define MM_HALT 1
#define MM_ERROR 2

#define MM_NULLLBL  ((char *) 0)
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464
465
466
467

468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503

504
505
506

1.3.7. fnmatch.h

#define FNM_PATHNAME  (1<<0)
#define FNM_NOESCAPE  (1<<1)
#define FNM_PERIOD  (1<<2)
#define FNM_NOMATCH 1

1.3.8. ftw.h

#define FTW_D FTW_D
#define FTW_DNR FTW_DNR
#define FTW_DP FTW_DP
#define FTW_F FTW_F
#define FTW_NS FTW_NS
#define FTW_SL FTW_SL
#define FTW_SLN FTW_SLN

enum

{
FTW_F, FTW_D, FTW_DNR, FTW_NS, FTW_SL, FTW_DP, FTW_SLN

}

enum

{
FTW_PHYS, FTW_MOUNT, FTW_CHDIR, FTW_DEPTH

}

struct FTW
{

int base;
int level;

}

typedef int (*__ftw_func_t) (char *__filename, struct stat * __status,

int__flag);
typedef int (*__ftw64_func_t) (char *__filename, struct stat64 * __ status,
int __flag);

typedef int (*__nftw_func_t) (char *__filename, struct stat * __status,
int__flag, struct FTW * __info);
typedef int (*__nftw64_func_t) (char *__filename, struct stat64 * __ status,
int __flag, struct FTW * __info);

1.3.9. getopt.h

#define no_argument 0
#define required_argument 1
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508
509
510
511
512
513
514
515
516

517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555

#define optional_argument 2

struct option
{
char *name;
int has_arg;
int *flag;
int val;

}

1.3.10. glob.h

#define GLOB_ERR  (1<<0)
#define GLOB_MARK  (1<<1)
#define GLOB_BRACE  (1<<10)
#define GLOB_NOMAGIC (1<<11)
#define GLOB_TILDE = (1<<12)
#define GLOB_ONLYDIR (1<<13)
#define GLOB_TILDE_CHECK  (1<<14)
#define GLOB_NOSORT  (1<<2)
#define GLOB_DOOFFS  (1<<3)
#define GLOB_NOCHECK (1<<4)
#define GLOB_APPEND  (1<<5)
#define GLOB_NOESCAPE (1<<6)
#define GLOB_PERIOD  (1<<7)
#define GLOB_MAGCHAR (1<<8)
#define GLOB_ALTDIRFUNC (1<<9)

#define GLOB_NOSPACE 1
#define GLOB_ABORTED 2
#define GLOB_NOMATCH 3
#define GLOB_NOSYS 4

typedef struct
{
size_t gl_pathc;
char **gl_pathv;
size_t gl_offs;
int gl_flags;
void (*gl_closedir) (void *);
struct dirent *(*gl_readdir) (void *);
void *(*gl_opendir) (const char *);
int (*gl_lIstat) (const char *, struct stat *);
int (*gl_stat) (const char *, struct stat *);

}
glob_t;

typedef struct
{

size_t gl_pathc;
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557
558
559
560
561
562
563
564
565

566
567
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569
570
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577
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579
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582
583
584
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594

char **gl_pathv;

size_t gl_offs;

int gl_flags;

void (*gl_closedir) (void *);

struct dirent64 *(*gl_readdir64) (void *);
void *(*gl_opendir) (const char *);

int (*gl_lIstat) (const char *, struct stat *);

int (*gl_stat) (const char *, struct stat *);

}
glob64 _t;

1.3.11. grp.h

struct group

{
char *gr_name;
char *gr_passwd;
gid_t gr_gid;
char **gr_mem);

}

1.3.12. iconv.h

typedef void *iconv_t;

1.3.13. inttypes.h

typedef lidiv_t imaxdiv_t;
typedef unsigned char uint8_t;
typedef unsigned short uint16_t;
typedef unsigned int uint32_t;

1.3.14. langinfo.h

#define ABDAY_1 0x20000
#define ABDAY_2 0x20001
#define ABDAY_3 0x20002
#define ABDAY_4 0x20003
#define ABDAY_5 0x20004
#define ABDAY_6 0x20005
#define ABDAY_7 0x20006

#define DAY_1 0x20007
#define DAY_2 0x20008
#define DAY_3 0x20009
#define DAY_4 0x2000A
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596
597
598
599
600
601
602
603
604
605
606
607
608
609
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613
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615
616
617
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622
623
624
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629
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637
638
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640
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642
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644
645
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647

#define DAY_5 0x2000B
#define DAY_6 0x2000C
#define DAY_7 0x2000D

#define ABMON_1 0x2000E
#define ABMON_2 0x2000F
#define ABMON_3 0x20010
#define ABMON_4 0x20011
#define ABMON_5 0x20012
#define ABMON_6 0x20013
#define ABMON_7 0x20014
#define ABMON_8 0x20015
#define ABMON_9 0x20016

#define ABMON_10 0x20017
#define ABMON_11 0x20018
#define ABMON_12 0x20019

#define MON_1 O0x2001A
#define MON_2 0x2001B
#define MON_3 0x2001C
#define MON_4 0x2001D
#define MON_5 0x2001E
#define MON_6 0x2001F
#define MON_7 0x20020
#define MON_8 0x20021
#define MON_9 0x20022
#define MON_10 0x20023
#define MON_11 0x20024
#define MON_12 0x20025

#define AM_STR 0x20026
#define PM_STR 0x20027

#define D_T_FMT 0x20028
#define D_FMT 0x20029
#define T_FMT 0x2002A

#define T_FMT_AMPM  0x2002B

#define ERA  0x2002C

#define ERA_D_FMT  Ox2002E
#define ALT_DIGITS  0x2002F
#define ERA_D_T_FMT  0x20030
#define ERA_T_FMT  0x20031

#define CODESET 14

#define CRNCYSTR 0x4000F

#define RADIXCHAR 0x10000

#define THOUSEP 0x10001
#define YESEXPR 0x50000
#define NOEXPR 0x50001
#define YESSTR 0x50002
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648 #define NOSTR 0x50003

1.3.15. limits.h

649

650  #define LLONG_MIN  (-LLONG_MAX-1LL)
651  #define ULLONG_MAX  18446744073709551615ULL
652  #define OPEN_MAX 256

653  #define PATH_MAX 4096

654  #define LLONG_MAX  9223372036854775807LL
655  #define SSIZE_MAX  LONG_MAX

656

657  #define MB_LEN_MAX 16

658

659  #define SCHAR_MIN  (-128)

660  #define SCHAR_MAX 127

661  #define UCHAR_MAX 255

662  #define CHAR BIT 8

663

664  #define SHRT_MIN  (-32768)

665  #define SHRT_MAX 32767

666  #define USHRT MAX 65535

667

668  #define INT_MIN (-INT_MAX-1)

669  #define INT_MAX 2147483647

670  #define INT_MAX__ 2147483647

671  #define UINT_MAX  4294967295U

672

673  #define LONG_MIN  (-LONG_MAX-1L)

1.3.16. locale.h

674

675 #define LC_CTYPE 0

676  #define LC_NUMERIC 1

677  #define LC_TELEPHONE 10
678  #define LC_MEASUREMENT 11
679  #define LC_IDENTIFICATION 12
680  #define LC_TIME 2

681  #define LC_COLLATE 3

682  #define LC_MONETARY 4
683 #define LC_MESSAGES 5

684  #define LC_ALL 6

685  #define LC_PAPER 7

686 #define LC_NAME 8

687 #define LC_ADDRESS 9

688

689 struct Iconv

690 {

691 char *decimal_point;
692 char *thousands_sep;
693 char *grouping;
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694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726

727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742

char *int_curr_symbol;
char *currency_symbol;
char *mon_decimal_point;
char *mon_thousands_sep;
char *mon_grouping;

char *positive_sign;

char *negative_sign;

char int_frac_digits;

char frac_digits;

char p_cs_precedes;

char p_sep_by_space;
char n_cs_precedes;

char n_sep_by_space;
char p_sign_posn;

char n_sign_posn;

char int_p_cs_precedes;
char int_p_sep_by_space;
char int_n_cs_precedes;
char int_n_sep_by_space;
char int_p_sign_posn;
char int_n_sign_posn;

}

typedef struct __locale_struct

{
struct locale_data *__locales[13];
const unsigned short *__ctype_b;
constint*__ctype_tolower;
const int *__ctype_toupper;
const char *__names[13];

}
* _locale_t;
1.3.17. net/if.h

#define IF_NAMESIZE 16

#define IFF_UP 0x01

#define IFF_BROADCAST 0x02
#define IFF_DEBUG 0x04
#define IFF_LOOPBACK 0x08
#define IFF_POINTOPOINT 0x10
#define IFF_PROMISC  0x100
#define IFF_MULTICAST 0x1000
#define IFF_NOTRAILERS 0x20
#define IFF_RUNNING  0x40
#define IFF_NOARP 0x80

struct ifaddr

{
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743 struct sockaddr ifa_addr;

744 union

745 {

746 struct sockaddr ifu_broadaddr;
747 struct sockaddr ifu_dstaddr;
748 }

749 ifa_ifu;

750 void *ifa_ifp;

751 void *ifa_next;

752}

753 ;

754  #define IFNAMSIZ IF_NAMESIZE
755

756 struct ifreq

757 |

758 union

759 {

760 char ifrn_name[IFNAMSIZ];
761 }

762 ifr_ifrn;

763 union

764 {

765 struct sockaddr ifru_addr;
766 struct sockaddr ifru_dstaddr;
767 struct sockaddr ifru_broadaddr;
768 struct sockaddr ifru_netmask;
769 struct sockaddr ifru_hwaddr;
770 short ifru_flags;

771 int ifru_ivalue;

772 int ifru_mtu;

773 char ifru_slave[I[FNAMSIZ];
774 char ifru_newname[IFNAMSIZ];
775 caddr_t ifru_data;

776 struct ifmap ifru_map;

777 }

778 ifr_ifru;

779}

780 ;

781

782 struct ifconf

783 {

784 intifc_len;

785 union

786 {

787 caddr_t ifcu_buf;

788 struct ifreq *ifcu_req;

789 }

790 ifc_ifcu;

791}

792 ;
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1.3.18. netdb.h

793

794  #define h_errno (*__h_errno_location ())
795  #define NETDB_INTERNAL -1

796  #define NETDB_SUCCESS 0

797  #define HOST_NOT_FOUND 1

798  #define IPPORT_RESERVED 1024
799  #define NI_MAXHOST 1025

800  #define TRY_AGAIN 2

801  #define NO_RECOVERY 3

802  #define NI_MAXSERV 32

803  #define NO_DATA 4

804  #define h_addr h_addr_list[0]

805  #define NO_ADDRESS NO_DATA

806

807  struct servent

808 {

809 char *s_name;
810 char **s_aliases;
811 int s_port;

812 char *s_proto;
813 }

814 ;

815 struct hostent

816 {

817 char *h_name;
818 char **h_aliases;
819 int h_addrtype;
820 int h_length;

821 char **h_addr_list;
822 }

823 ;

824  struct protoent
825 {

826 char *p_name;
827 char **p_aliases;
828 int p_proto;

829 }

830 ;

831  struct netent

832 {

833 char *n_name;
834 char **n_aliases;
835 int n_addrtype;
836 unsigned int n_net;
837 }

838 ;

839 #define AI_PASSIVE  0x0001

840 #define AI_CANONNAME 0x0002
841 #define AI_NUMERICHOST 0x0004
842
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843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871

872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891

struct addrinfo

{
int ai_flags;
int ai_family;
int ai_socktype;
int ai_protocol;
socklen_t ai_addrlen;
struct sockaddr *ai_addr;
char *ai_canonname;
struct addrinfo *ai_next;

}

#define NI_NUMERICHOST 1
#define NI_DGRAM 16
#define NI_NUMERICSERV 2
#define NI_NOFQDN 4
#define NI_NAMEREQD 8

#define EAI_BADFLAGS -1
#define EAI_MEMORY  -10
#define EAI_SYSTEM  -11
#define EAI_NONAME -2
#define EAI_AGAIN -3
#define EAI_FAIL -4
#define EAI_NODATA -5
#define EAI_FAMILY -6
#define EAI_SOCKTYPE -7
#define EAI_SERVICE -8
#define EAI_ADDRFAMILY -9

1.3.19. netinet/in.h

#define IPPROTO_IP 0
#define IPPROTO_ICMP 1
#define IPPROTO_UDP 17
#define IPPROTO_IGMP 2
#define IPPROTO_RAW 255
#define IPPROTO_IPV6 41
#define IPPROTO_ICMPV6 58
#define IPPROTO_TCP 6

typedef uint16_t in_port_t;

struct in_addr
{

uint32_t s_addr;
}

typedef uint32_t in_addr_t;
#define INADDR_NONE  ((in_addr_t) Oxffffffff)
#define INADDR_BROADCAST (Oxffffffff)
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892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944

#define INADDR_ANY O

struct in6_addr
{
union
{
uint8_t u6_addr8[16];
uintl6_t u6_addrl6[8];
uint32_t u6_addr32[4];
}
in6_u;

}

#define INGADDR_ANY_INIT  {{{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0} } }
#define INGADDR_LOOPBACK_INIT {{{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1}}}

#define INET_ADDRSTRLEN 16

struct sockaddr_in

{
sa_family_t sin_family;
unsigned short sin_port;
struct in_addr sin_addr;
unsigned char sin_zero[8];

}
#define INET6_ADDRSTRLEN 46

struct sockaddr_in6

{
unsigned short sin6_family;
uintl6_t sin6_port;
uint32_t sin6_flowinfo;
struct in6_addr sin6_addr;
uint32_t sin6_scope_id;

}

#define SOL_IP 0

#define IP_TOS 1

#define IPV6_UNICAST_HOPS 16
#define IPV6_MULTICAST_IF 17
#define IPV6_MULTICAST_HOPS 18
#define IPV6_MULTICAST_LOOP 19
#define IPV6_JOIN_GROUP 20

#define IPV6_LEAVE_GROUP 21
#define IPV6_VG6ONLY 26

#define IP_MULTICAST _IF 32

#define IP_MULTICAST_TTL 33
#define IP_MULTICAST_LOOP 34
#define IP_ADD_MEMBERSHIP 35
#define IP_DROP_MEMBERSHIP 36

struct ipv6_mreq
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945
946
947
948
949
950
951
952
953
954
955

956
957
958

959
960

961
962
963
964
965
966
967

968
969
970
971
972
973
974
975
976

977
978
979
980

{

struct in6_addr ipvémr_multiaddr;

int ipvémr_interface;

}
struct ip_mreq

{

struct in_addr imr_multiaddr;
struct in_addr imr_interface;

}.
1.3.20. netinet/tcp.h

#define TCP_NODELAY 1
#define SOL_TCP 6

1.3.21. netinet/udp.h

#define SOL_UDP 17

1.3.22. nl_types.h

#define NL_CAT_LOCALE 1
#define NL_SETD 1

typedef void *nl_catd;

typedef int nl_item;

1.3.23. pty.h

struct winsize

{

unsigned short ws_row;
unsigned short ws_caol;
unsigned short ws_xpixel;
unsigned short ws_ypixel;

}.
1.3.24. pwd.h

struct passwd

{

char *pw_name;
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981 char *pw_passwd,;
982 uid_t pw_uid;
983 gid_t pw_gid;

984 char *pw_gecos;
985 char *pw_dir;
986 char *pw_shell;
987 }

988 ;

1.3.25. regex.h

989
990 #define RE_BACKSLASH_ESCAPE_IN_LISTS ((unsigned long int)1)
991  #define RE_BK_PLUS_QM (RE_BACKSLASH_ESCAPE_IN_LISTS<<1)
992  #define RE_SYNTAX_AWK (RE_BACKSLASH_ESCAPE_IN_LISTS|RE_DOT_NOT_NULL|RE_NO_BK_PARENS|
993 RE_NO_BK_REFS| RE_NO_BK_VBAR| RE_NO_EMPTY_RANGES| RE_DOT_NEWLINE]
994  RE_CONTEXT_INDEP_ANCHORS| RE_UNMATCHED_RIGHT_PAREN_ORD | RE_NO_GNU_OPS)
995  #define RE_CHAR_CLASSES (RE_BK_PLUS_QM<<1)
996 #define RE_SYNTAX_GREP
997  (RE_BK_PLUS_QM|RE_CHAR_CLASSES|RE_HAT_LISTS_NOT_NEWLINE|RE_INTERVALS|RE_NEWLINE_ALT)
998  #define RE_CONTEXT_INDEP_ANCHORS (RE_CHAR_CLASSES<<1)
999  #define RE_SYNTAX_EGREP (RE_CHAR_CLASSES|RE_CONTEXT_INDEP_ANCHORS]|
1000 RE_CONTEXT_INDEP_OPS|RE_HAT_LISTS_NOT_NEWLINE|RE_NEWLINE_ALT|RE_NO_BK_PARENS|RE_NO_BK_
1001  VBAR)
1002  #define RE_SYNTAX_POSIX_COMMON
1003  (RE_CHAR_CLASSES|RE_DOT_NEWLINE|RE_DOT_NOT_NULL|RE_INTERVALS|RE_NO_EMPTY_RANGES)
1004  #define RE_CONTEXT_INDEP_OPS (RE_CONTEXT_INDEP_ANCHORS<<1)
1005  #define RE_CONTEXT_INVALID_OPS (RE_CONTEXT_INDEP_OPS<<1)
1006  #define RE_DOT_NEWLINE (RE_CONTEXT_INVALID_ OPS<<1)
1007  #define RE_INVALID_INTERVAL_ORD (RE_DEBUG<<1)
1008  #define RE_DOT_NOT_NULL (RE_DOT_NEWLINE<<1)
1009  #define RE_HAT_LISTS_NOT_NEWLINE (RE_DOT_NOT_NULL<<1)
1010  #define RE_INTERVALS (RE_HAT _LISTS NOT_NEWLINE<<1)
1011  #define RE_LIMITED_OPS (RE_INTERVALS<<1)
1012  #define RE_NEWLINE_ALT (RE_LIMITED_OPS<<1)
1013  #define RE_NO_BK_BRACES (RE_NEWLINE_ALT<<1)
1014  #define RE_NO_BK_PARENS (RE_NO_BK_BRACES<<1)
1015  #define RE_NO_BK_REFS (RE_NO_BK_PARENS<<1)
1016  #define RE_NO_BK_VBAR (RE_NO_BK_REFS<<1)
1017  #define RE_NO_EMPTY_RANGES (RE_NO_BK_VBAR<<1)
1018  #define RE_UNMATCHED_RIGHT _PAREN_ORD (RE_NO_EMPTY_RANGES<<1)
1019  #define RE_DEBUG (RE_NO_GNU_OPS<<1)
1020  #define RE_NO_GNU_OPS (RE_NO_POSIX_BACKTRACKING<<1)
1021  #define RE_SYNTAX_POSIX_EGREP
1022  (RE_SYNTAX_EGREP|RE_INTERVALS|RE_NO_BK_BRACES|RE_INVALID_INTERVAL_ORD)
1023 #define RE_SYNTAX_POSIX_AWK
1024  (RE_SYNTAX_POSIX_EXTENDED|RE_BACKSLASH_ESCAPE_IN_LISTS|RE_INTERVALS|RE_NO_GNU_OPS)
1025  #define RE_NO_POSIX_BACKTRACKING (RE_UNMATCHED_RIGHT_PAREN_ORD<<1)
1026  #define RE_SYNTAX_POSIX_BASIC (_RE_SYNTAX_POSIX_COMMON|RE_BK_PLUS_QM)
1027 #define RE_SYNTAX_POSIX_EXTENDED
1028  (_RE_SYNTAX_POSIX_COMMON|RE_CONTEXT_INDEP_ANCHORS|RE_CONTEXT_INDEP_OPS|RE_NO_BK_BRACES
1029  |RE_NO_BK_PARENS|RE_NO_BK_VBAR|RE_CONTEXT_INVALID_OPS|RE_UNMATCHED_RIGHT_PAREN_ORD)
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1030  #define RE_SYNTAX_POSIX_MINIMAL_EXTENDED

1031 (_RE_SYNTAX_POSIX_COMMON|RE_CONTEXT INDEP_ANCHORS|RE_CONTEXT_INVALID_OPS|RE_NO_BK_BRAC
1032  ES|RE_NO_BK_PARENS|RE_NO_BK_REFS|RE_NO_BK_VBAR|RE_UNMATCHED_RIGHT_PAREN_ORD)

1033 #define RE_SYNTAX_POSIX_MINIMAL_BASIC (_RE_SYNTAX_POSIX_COMMONI|RE_LIMITED_OPS)

1034  #define RE_SYNTAX_ED RE_SYNTAX_POSIX_BASIC

1035  #define RE_SYNTAX_SED RE_SYNTAX_POSIX_BASIC

1036

1037  typedef unsigned long reg_syntax_t;
1038

1039  typedef struct re_pattern_buffer
1040 {

1041 unsigned char *buffer;

1042 unsigned long allocated;

1043 unsigned long used,;

1044 reg_syntax_t syntax;
1045 char *fastmap;

1046 char *translate;

1047 size_tre_nsub;

1048 unsigned int can_be_null:1;

1049 unsigned int regs_allocated:2;
1050 unsigned int fastmap_accurate:1;

1051 unsigned int no_sub:1;
1052 unsigned int not_bol:1;

1053 unsigned int not_eol:1;
1054 unsigned int newline_anchor:1;
1055 }

1056  regex_t;

1057  typedef int regoff_t;

1058  typedef struct

1059 {

1060 regoff_trm_so;

1061 regoff_t rm_eo;

1062 }

1063 regmatch_t;

1064  #define REG_NOTEOL  (1<<1)

1065  #define REG_ICASE (REG_EXTENDED<<1)
1066  #define REG_NEWLINE (REG_ICASE<<1)
1067  #define REG_NOSUB (REG_NEWLINE<<1)
1068  #define REG_NOMATCH -1

1069  #define REG_EXTENDED 1

1070  #define REG_NOTBOL 1

1.3.26. rpc/auth.h

1071

1072 enum auth_stat

1073 {

1074 AUTH_OK, AUTH_BADCRED = 1, AUTH_REJECTEDCRED = 2, AUTH_BADVERF =
1075 3, AUTH_REJECTEDVERF = 4, AUTH_TOOWEAK =5, AUTH_INVALIDRESP =
1076 6, AUTH_FAILED =7

1077}

1078 ;
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1079

1080 union des_block
1081 {

1082 struct

1083 {

1084 u_int32_t high;
1085 u_int32_t low;
1086 }

1087 key;

1088 char c[8];

1089 }

1090 ;

1091

1092  struct opaque_auth
1093 {

1094 enum_t oa_flavor;

1095 caddr_t oa_base;

1096 u_int oa_length;

1097 }

1098 ;

1099

1100  typedef struct AUTH

1101 {

1102 struct opaque_auth ah_cred;
1103 struct opaque_auth ah_verf;
1104 union des_block ah_key;
1105 struct auth_ops *ah_ops;
1106 caddr_t ah_private;

1107 '}

1108  AUTH;

1109

1110  struct auth_ops
1111 {

1112 void (*ah_nextverf) (struct AUTH *);
1113 int (*ah_marshal) (struct AUTH *, XDR *);

1114 int (*ah_validate) (struct AUTH *, struct opaque_auth *);
1115 int (*ah_refresh) (struct AUTH *);

1116 void (*ah_destroy) (struct AUTH *);

1117}

1118 ;

1.3.27. rpc/cint.h

1119

1120  #define cInt_control(cl,rg,in) ((*(cl)->cl_ops->cl_control)(cl,rq,in))

1121 #define cInt_abort(rh) ((*(rh)->cl_ops->cl_abort)(rh))

1122 #defineclnt_call(rh,proc,xargs,argsp,xres,resp,secs)((*(rh)->cl_ops->cl_call)(rh,
1123 proc, xargs, argsp, xres, resp, secs))

1124  #define cint_destroy(rh) ((*(rh)->cl_ops->cl_destroy)(rh))

1125  #define cint_freeres(rh,xres,resp)  ((*(rh)->cl_ops->cl_freeres)(rh,xres,resp))
1126  #define cInt_geterr(rh,errp)  ((*(rh)->cl_ops->cl_geterr)(rh, errp))

1127  #define NULLPROC ((u_long)0)
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1128  #define CLSET_TIMEOUT 1

1129  #define CLGET_XID 10

1130  #define CLSET_XID 11

1131  #define CLGET_VERS 12

1132 #define CLSET_VERS 13

1133 #define CLGET_PROG 14

1134  #define CLSET_PROG 15

1135  #define CLGET_TIMEOUT 2

1136 #define CLGET_SERVER_ADDR 3

1137  #define CLSET_RETRY_TIMEOUT 4
1138 #define CLGET_RETRY_TIMEOUT 5
1139  #define CLGET_FD 6

1140  #define CLGET_SVC_ADDR 7

1141  #define CLSET_FD_CLOSE 8

1142  #define CLSET_FD_NCLOSE 9

1143

1144  enum cInt_stat

1145  {

1146 RPC_SUCCESS, RPC_CANTENCODEARGS =1, RPC_CANTDECODERES = 2, RPC_CANTSEND =
1147 3, RPC_CANTRECV =4, RPC_TIMEDOUT =5, RPC_VERSMISMATCH =

1148 6, RPC_AUTHERROR =7, RPC_PROGUNAVAIL = 8, RPC_PROGVERSMISMATCH =
1149 9, RPC_PROCUNAVAIL = 10, RPC_CANTDECODEARGS =11, RPC_SYSTEMERROR =
1150 12, RPC_NOBROADCAST = 21, RPC_UNKNOWNHOST = 13, RPC_UNKNOWNPROTO =
1151 17, RPC_UNKNOWNADDR = 19, RPC_RPCBFAILURE = 14, RPC_PROGNOTREGISTERED =
1152 15, RPC_N2AXLATEFAILURE = 22, RPC_FAILED = 16, RPC_INTR =

1153 18, RPC_TLIERROR = 20, RPC_UDERROR = 23, RPC_INPROGRESS =

1154 24, RPC_STALERACHANDLE = 25

1155 }

1156 ;

1157  struct rpc_err

1158 {

1159 enum clnt_stat re_status;

1160 union

1161 {

1162 int RE_errno;

1163 enum auth_stat RE_why;

1164 struct

1165 {

1166 u_long low;

1167 u_long high;

1168 }

1169 RE_vers;

1170 struct

1171 {

1172 long s1;

1173 long s2;

1174 }

1175 RE_lIb;

1176 }

1177 ru;

1178}

1179 ;

1180
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1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199

1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229

typedef struct CLIENT

{

}

struct AUTH *cl_auth;
struct clnt_ops *cl_ops;
caddr_t cl_private;

CLIENT;

struct clnt_ops

{

}

enum clnt_stat (*cl_call) (struct CLIENT *, u_long, xdrproc_t, caddr_t,

xdrproc_t, caddr_t, struct timeval);

void (*cl_abort) (void);
void (*cl_geterr) (struct CLIENT *, struct rpc_err *);

bool_t (*cl_freeres) (struct CLIENT *, xdrproc_t, caddr_t);

void (*cl_destroy) (struct CLIENT *);

bool_t (*cl_control) (struct CLIENT *, int, char *);

1.3.28. rpc/rpc_msg.h

enum msg_type

{
}

CALL, REPLY =1

enum reply_stat

{
}

MSG_ACCEPTED, MSG_DENIED =1

enum accept_stat

{

}

SUCCESS, PROG_UNAVAIL =1, PROG_MISMATCH = 2, PROC_UNAVAIL =

3, GARBAGE_ARGS =4, SYSTEM_ERR =5

enum reject_stat

{
}

RPC_MISMATCH, AUTH_ERROR =1

struct accepted_reply

{

struct opaque_auth ar_verf;
enum accept_stat ar_stat;
union

{

struct
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1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282

{

unsigned long low;
unsigned long high;
}
AR_versions;
struct
{
caddr_t where;
xdrproc_t proc;
}
AR_results;
}
ru;

}

struct rejected_reply

{
enum reject_stat rj_stat;
union

{

struct
{
unsigned long low;
unsigned long high;
}
RJ_versions;
enum auth_stat RJ_why;
}
ru;

}

struct reply_body
{
enum reply_stat rp_stat;
union
{
struct accepted_reply RP_ar;
struct rejected_reply RP_dr;
}
ru;

}

struct call_body

{
unsigned long cb_rpcvers;
unsigned long cb_prog;
unsigned long cb_vers;
unsigned long cb_proc;
struct opaque_auth cb_cred;
struct opaque_auth cb_verf;
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1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297

1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331

struct rpc_msg
{
unsigned long rm_xid;
enum msg_type rm_direction;
union
{
struct call_body RM_cmb;
struct reply_body RM_rmb;
}
ru;

}

1.3.29. rpc/svce.h

#define svc_freeargs(xprt,xargs, argsp) (*(xprt)->xp_ops->xp_freeargs)((xprt), (xargs),
(argsp))

#define svc_getargs(xprt,xargs, argsp) (*(xprt)->xp_ops->xp_getargs)((xprt), (xargs),
(argsp))

#define RPC_ANYSOCK -1

typedef struct SVCXPRT
{
int xp_sock;
u_short xp_port;
struct xp_ops *xp_ops;
int xp_addrlen;
struct sockaddr_in xp_raddr;
struct opaque_auth xp_verf;
caddr_t xp_p1;
caddr_t xp_p2;
char xp_pad[256];

}
SVCXPRT

struct svc_req

{
rpcprog_t rq_prog;
rpcvers_t rq_vers;
rpcproc_t rq_proc;
struct opaque_auth rq_cred;
caddr_t rq_clntcred;
SVCXPRT *rq_xprt;

}

typedef void (*__dispatch_fn_t) (struct svc_req *, SVCXPRT *);
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1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343

1344
1345
1346
1347
1348
1349
1350

1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377

struct xp_ops

{

}

bool_t (*xp_recv) (SVCXPRT * __ xprt, struct rpc_msg * __msg);
enum xprt_stat (*xp_stat) (SVCXPRT * __ xprt);
bool_t (*xp_getargs) (SVCXPRT * __ xprt, xdrproc_t __xdr_args,
caddr_t args_ptr);
bool_t (*xp_reply) (SVCXPRT * __ xprt, struct rpc_msg * __msg);
bool_t (*xp_freeargs) (SVCXPRT * __ xprt, xdrproc_t __xdr_args,
caddr_t args_ptr);
void (*xp_destroy) (SVCXPRT * __ xprt);

1.3.30. rpc/types.h

typedef int bool_t;

typedef int enum_t;

typedef unsigned long rpcprog_t;
typedef unsigned long rpcvers_t;
typedef unsigned long rpcproc_t;
typedef unsigned long rpcprot_t;

1.3.31. rpc/xdr.h

enum xdr_op

{

}

XDR_ENCODE, XDR_DECODE, XDR_FREE

typedef struct XDR

{

}

enum xdr_op x_op;
struct xdr_ops *x_ops;
caddr_t x_public;
caddr_t x_private;
caddr_t x_base;

int x_handy;

XDR;

struct xdr_ops

{

bool_t (*x_getlong) (XDR * __xdrs, long *__Ip);

bool_t (*x_putlong) (XDR * __xdrs, long *__Ip);

bool_t (*x_getbytes) (XDR * __xdrs, caddr_t __addr, u_int __len);
bool_t (*x_putbytes) (XDR * __xdrs, char *__addr, u_int __len);
u_int (*x_getpostn) (XDR * __ xdrs);

bool_t (*x_setpostn) (XDR * __ xdrs, u_int __pos);

int32_t *(*x_inline) (XDR * __xdrs, int __len);

void (*x_destroy) (XDR * __xdrs);
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1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390

1391
1392
1393
1394
1395
1396
1397
1398
1399
1400

1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419

1420

bool_t (*x_getint32) (XDR * __xdrs, int32_t* __ip);
bool_t (*x_putint32) (XDR * __xdrs, int32_t* __ip);

}

typedef bool_t (*xdrproc_t) (XDR *, void *, ...);

struct xdr_discrim
{
int value;
xdrproc_t proc;

}

1.3.32. sched.h

#define SCHED_OTHER O
#define SCHED_FIFO 1
#define SCHED_RR 2

struct sched_param
{
int sched_priority;

}

1.3.33. search.h

typedef struct entry
{
char *key;
void *data;
}
ENTRY;
typedef enum
{
FIND, ENTER
}
ACTION;
typedef enum
{

preorder, postorder, endorder, leaf

}
VISIT;

typedef void (*__action_fn_t) (void *__nodep, VISIT __value, int __level);

1.3.34. setjmp.h
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1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433

1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469

#define setjimp(env) _setjmp(env)
#define sigsetjmp(a,b) __sigsetjmp(a,b)

struct __jmp_buf_tag

{
__jmp_buf _jmpbuf;
int__mask_was_saved,;
sigset_t __saved_mask;

}

typedef struct __jmp_buf_tag jmp_buf[1];
typedef jmp_buf sigjmp_buf;

1.3.35. signal.h

#define SIGRTMAX (__libc_current_sigrtmax ())
#define SIGRTMIN (__libc_current_sigrtmin ())

#define SIG_BLOCK 0
#define SIG_UNBLOCK 1
#define SIG_SETMASK 2
#define NSIG 65

typedef int sig_atomic_t;
struct sigstack
{

void *ss_sp;

int ss_onstack;

}

typedef void (*sighandler_t) (int);

#define SIG_HOLD ((sighandler_t) 2)
#define SIG_ERR ((sighandler_t)-1)
#define SIG_DFL ((sighandler_t)0)
#define SIG_IGN ((sighandler_t)1)

#define SIGHUP 1
#define SIGUSR1 10
#define SIGSEGV 11
#define SIGUSR2 12
#define SIGPIPE 13
#define SIGALRM 14
#define SIGTERM 15
#define SIGSTKFLT 16
#define SIGCHLD 17
#define SIGCONT 18
#define SIGSTOP 19
#define SIGINT 2
#define SIGTSTP 20
#define SIGTTIN 21
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1485
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1489
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1495
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1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522

#define SIGTTOU 22
#define SIGURG 23
#define SIGXCPU 24
#define SIGXFSZ 25
#define SIGVTALRM 26
#define SIGPROF 27
#define SIGWINCH 28
#define SIGIO 29

#define SIGQUIT 3

#define SIGPWR 30
#define SIGSYS 31
#define SIGUNUSED 31
#define SIGILL 4

#define SIGTRAP 5
#define SIGABRT 6
#define SIGIOT 6

#define SIGBUS 7

#define SIGFPE 8

#define SIGKILL 9

#define SIGCLD SIGCHLD
#define SIGPOLL SIGIO

#define SV_ONSTACK  (1<<0)
#define SV_INTERRUPT  (1<<1)
#define SV_RESETHAND (1<<2)

typedef union sigval
{
int sival_int;
void *sival_ptr;
}
sigval_t;
#define SIGEV_SIGNAL 0
#define SIGEV_NONE 1
#define SIGEV_THREAD 2

typedef struct sigevent
{
sigval_t sigev_value;
int sigev_signo;
int sigev_notify;
union
{
int _pad[SIGEV_PAD_SIZE];
struct

{

void (*sigev_thread_func) (sigval_t);

void *_attribute;

}

_sigev_thread;

}

_sigev_un;

}
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sigevent_t;

#define si_pid _sifields._kill._pid
#define si_uid _sifields._kill. _uid

#define si_value

_sifields._rt._sigval

#define si_int _sifields._rt._sigval.sival_int
#define si_ptr _sifields._rt._sigval.sival_ptr

#define si_status
#define si_stime
#define si_utime

_sifields._sigchld._status
_sifields._sigchld._stime
_sifields._sigchld._utime

#define si_addr _sifields._sigfault._addr
#define si_band _sifields._sigpoll._band
#define si_fd _sifields._sigpoll._fd

#define si_timerl
#define si_timer2

typedef struct siginfo
{

int si_signo;

int si_errno;

int si_code;

union

{

_sifields._timer._timerl
_sifields._timer._timer2

int _pad[SI_PAD_SIZE];

struct
{
pid_t _pid;
uid_t _uid;
}
_kill;
struct

{

unsigned int _timer1,;
unsigned int _timer2;

}

_timer;

struct

{
pid_t _pid;
uid_t _uid;
sigval_t _sigval;

}

_r

struct

{
pid_t _pid;
uid_t _uid;
int _status;
clock_t _utime;
clock_t _stime;

}

_sigchld;

struct

{
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1599
1600
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1604
1605
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1626
1627
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void *_addr;
}
_sigfault;
struct
{
int _band;
int _fd;
}
_sigpoll;
}
_sifields;
}
siginfo_t;
#define SI_QUEUE
#define SI_TIMER
#define SI_MESGQ
#define SI_ASYNCIO
#define SI_SIGIO -

-1

-2

-3

5

#define SI_TKILL -6

#define SI_ASYNCNL
#define SI_USER O
#define SI_KERNEL

#define ILL_ILLOPC
#define ILL_ILLOPN
#define ILL_ILLADR
#define ILL_ILLTRP
#define ILL_PRVOPC
#define ILL_PRVREG
#define ILL_COPROC
#define ILL_BADSTK

#define FPE_INTDIV
#define FPE_INTOVF
#define FPE_FLTDIV
#define FPE_FLTOVF
#define FPE_FLTUND
#define FPE_FLTRES
#define FPE_FLTINV
#define FPE_FLTSUB

0x80

P wp R

#define SEGV_MAPERR

#define SEGV_ACCER

#define BUS_ADRALN
#define BUS_ADRERR
#define BUS_OBJERR

#define TRAP_BRKPT
#define TRAP_TRACE

#define CLD_EXITED
#define CLD_KILLED

R

-4

-60

1
2

N

1
2
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1668
1669
1670

1671
1672
1673
1674

#define CLD_DUMPED 3
#define CLD_TRAPPED 4
#define CLD_STOPPED 5
#define CLD_CONTINUED 6

#define POLL_IN 1
#define POLL_OUT 2
#define POLL_MSG 3
#define POLL_ERR 4
#define POLL_PRI 5
#define POLL_HUP 6

typedef struct

{
unsigned long sig[_SIGSET_NWORDS];

}

sigset_t;

#define SA_NOCLDSTOP 0x00000001
#define SA_NOCLDWAIT 0x00000002
#define SA_SIGINFO  0x00000004
#define SA_ONSTACK  0x08000000
#define SA_RESTART  0x10000000
#define SA_INTERRUPT  0x20000000
#define SA_NODEFER  0x40000000
#define SA_RESETHAND 0x80000000
#define SA_NOMASK SA_NODEFER

#define SA_ONESHOT  SA_RESETHAND

typedef struct sigaltstack
{
void *ss_sp;
int ss_flags;
size_t ss_size;
}
stack_t;
#define SS_ONSTACK 1
#define SS_DISABLE 2

1.3.36. stddef.h

#define offsetof(TYPE,MEMBER) ((size_t)& ((TYPE*)0)->MEMBER)

#define NULL (OL)

typedef int wchar_t;

1.3.37. stdio.h

#define EOF  (-1)
#define P_tmpdir "tmp"
#define FOPEN_MAX 16
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1677
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1701
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1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1721
1722
1723

#define L_tmpnam 20
#define FILENAME_MAX 4096
#define BUFSIZ 8192

#define L_ctermid 9

#define L_cuserid 9

typedef struct

{
off t__ pos;
mbstate_t __ state;

}

fpos_t;

typedef struct

{
offé4d_t __ pos;
mbstate_t __ state;

}
fpos64_t;

typedef struct _10_FILE FILE;
#define _IOFBF 0
#define _IOLBF 1
#define _IONBF 2

1.3.38. stdlib.h

#define MB_CUR_MAX  (__ctype_get_mb_cur_max())
#define EXIT_SUCCESS 0

#define EXIT_FAILURE 1

#define RAND_MAX 2147483647

typedef int (*__compar_fn_t) (const void *, const void *);
struct random_data
{
int32_t *fptr;
int32_t *rptr;
int32_t *state;
int rand_type;
int rand_deg;
int rand_sep;
int32_t *end_ptr;
}

typedef struct
{

int quot;

int rem;

}
div_t;

Chapter 1. Libraries

48



1724
1725
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1759
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1761
1762
1763

typedef struct
{
long quot;
long rem;

}
Idiv_t;

typedef struct

{
long long quot;
long long rem;

}
ldiv_t;

1.3.39. sys/file.h

#define LOCK_SH 1
#define LOCK_EX 2
#define LOCK_NB 4
#define LOCK_UN 8

1.3.40. sys/ipc.h

#define IPC_PRIVATE ((key_t)0)
#define IPC_RMID 0

#define IPC_CREAT 00001000
#define IPC_EXCL 00002000
#define IPC_NOWAIT 00004000
#define IPC_SET 1

#define IPC_STAT 2

1.3.41. sys/mman.h

#define MAP_FAILED  ((void*)-1)
#define PROT_NONE 0x0
#define MAP_SHARED  0x01
#define MAP_PRIVATE  0x02
#define PROT_READ 0x1
#define MAP_FIXED 0x10
#define PROT_WRITE  0x2
#define MAP_ANONYMOUS 0x20
#define PROT_EXEC 0x4
#define MS_ASYNC 1

#define MS_INVALIDATE 2
#define MS_SYNC 4

#define MAP_ANON MAP_ANONYMOUS
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1770
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1798
1799
1800
1801
1802
1803

1.3.42. sys/msg.h

#define MSG_NOERROR 010000

1.3.43. sys/param.h

#define NOFILE 256
#define MAXPATHLEN 4096

1.3.44. sys/poll.h

#define POLLIN 0x0001
#define POLLPRI 0x0002
#define POLLOUT 0x0004
#define POLLERR 0x0008
#define POLLHUP 0x0010
#define POLLNVAL 0x0020

struct pollfd

{
int fd;
short events;
short revents;

}
typedef unsigned long nfds_t;

1.3.45. sys/resource.h

#define RUSAGE_CHILDREN (-1)
#define RUSAGE_BOTH  (-2)
#define RLIM_INFINITY (~OUL)
#define RLIM_SAVED_CUR -1
#define RLIM_SAVED_MAX -1
#define RLIMIT_CPU 0
#define RUSAGE_SELF 0
#define RLIMIT_FSIZE 1
#define RLIMIT_DATA 2
#define RLIMIT_STACK 3
#define RLIMIT_CORE 4
#define RLIMIT_NOFILE 7
#define RLIMIT_AS 9

typedef unsigned long rlim_t;
typedef unsigned long long rlim64_t;
typedef int __rlimit_resource_t;
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struct rlimit

{
rlim_t rlim_cur;
rlim_t rlim_max;

}

struct rlimit64

{
rlim64_t rlim_cur;
rlim64_t rlim_max;

}

struct rusage
{
struct timeval ru_utime;
struct timeval ru_stime;
long ru_maxrss;
long ru_ixrss;
long ru_idrss;
long ru_isrss;
long ru_minfit;
long ru_majfit;
long ru_nswap;
long ru_inblock;
long ru_oublock;
long ru_msgsnd;
long ru_msgrcv;
long ru_nsignals;
long ru_nvcsw;
long ru_nivesw;

enum __ priority_which

{

PRIO_PROCESS, PRIO_PGRP =1, PRIO_USER =2

}

#define PRIO_PGRP PRIO_PGRP
#define PRIO_PROCESS PRIO_PROCESS
#define PRIO_USER PRIO_USER

typedef enum __priority_which __priority_which_t;

1.3.46. sys/sem.h

#define SEM_UNDO 0x1000
#define GETPID 11
#define GETVAL 12
#define GETALL 13
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#define GETNCNT 14
#define GETZCNT 15
#define SETVAL 16
#define SETALL 17

struct sembuf

{
short sem_num;
short sem_op;
short sem_flg;

}

1.3.47. sys/shm.h

#define SHM_RDONLY 010000
#define SHM_W 0200

#define SHM_RND 020000
#define SHM_R 0400

#define SHM_REMAP 040000
#define SHM_LOCK 11
#define SHM_UNLOCK 12

1.3.48. sys/socket.h

#define SHUT_RD 0

#define MSG_WAITALL  0x100
#define MSG_TRUNC 0x20
#define MSG_EOR 0x80

#define SIOCGIFCONF  0x8912
#define SIOCGIFFLAGS 0x8913
#define SIOCGIFADDR  0x8915
#define SIOCGIFNETMASK 0x891b
#define MSG_OOB 1

#define SHUT_WR 1

#define MSG_PEEK 2

#define SHUT_RDWR 2

#define MSG_DONTROUTE 4
#define MSG_CTRUNC 8
#define PF_UNSPEC AF_UNSPEC

struct linger
{
int |_onoff;
int |_linger;
}
struct cmsghdr

{

size_t cmsg_len;

Chapter 1. Libraries

52



1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951

int cmsg_level;
int cmsg_type;
}
struct iovec
{
void *iov_base;
size_tiov_len;

}

typedef unsigned short sa_family_t;
typedef unsigned int socklen_t;

struct sockaddr

{
sa_family_t sa_family;
char sa_data[14];

}

struct sockaddr_storage
{

sa_family_t ss_family;

__ss_aligntype __ss_align;

char __ss_padding[(128 - (2 * sizeof (__ss_aligntype)))];
}

struct msghdr

{
void *msg_name;
int msg_namelen;
struct iovec *msg_iov;
size_t msg_iovlen;
void *msg_control;
size_t msg_controllen;
unsigned int msg_flags;

}

#define AF_UNSPEC 0
#define AF_UNIX 1
#define AF_INET6 10
#define AF_INET 2

#define PF_INET AF_INET
#define PF_INET6 AF_INET6
#define PF_UNIX AF_UNIX

#define SOCK_STREAM 1
#define SOCK_PACKET 10
#define SOCK_DGRAM 2
#define SOCK_RAW 3
#define SOCK_RDM 4
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#define SOCK_SEQPACKET 5

#define SOL_SOCKET 1
#define SO_DEBUG 1
#define SO_OOBINLINE 10
#define SO_NO_CHECK 11
#define SO_PRIORITY 12
#define SO_LINGER 13
#define SO_REUSEADDR 2
#define SOL_RAW 255
#define SO_TYPE 3

#define SO_ERROR 4
#define SO_DONTROUTE 5
#define SO_BROADCAST 6
#define SO_SNDBUF 7
#define SO_RCVBUF 8
#define SO_KEEPALIVE 9

1.3.49. sys/stat.h

#define S_ISBLK(m)  (((m)& S_IFMT)==S_IFBLK)

#define S_ISCHR(m)  (((m)& S_IFMT)==S_IFCHR)

#define S_ISDIR(m)  (((m)& S_IFMT)==S_IFDIR)

#define S_ISFIFO(m)  (((m)& S_IFMT)==S_IFIFO)

#define S_ISLNK(m)  (((m)& S_IFMT)==S_IFLNK)

#define S_ISREG(m)  ((m)& S_IFMT)==S_IFREG)

#define S_ISSOCK(m)  (((m)& S_IFMT)==S_IFSOCK)

#define S_TYPEISMQ(buf) ((buf)->st_mode - (buf)->st_mode)
#define S_TYPEISSEM(buf) ((buf)->st_mode - (buf)->st_mode)
#define S_TYPEISSHM(buf) ((buf)->st_mode - (buf)->st_mode)
#define S_IRWXU (S_IREAD|S_IWRITE|S_IEXEC)

#define S_IROTH (S_IRGRP>>3)
#define S_IRGRP (S_IRUSR>>3)

#define S_IRWXO (S_IRWXG>>3)
#define S_IRWXG (S_IRWXU>>3)
#define S_IWOTH (S_IWGRP>>3)
#define S_IWGRP (S_IWUSR>>3)

#define S_IXOTH (S_IXGRP>>3)
#define S_IXGRP (S_IXUSR>>3)
#define S_ISVTX 01000

#define S_IXUSR 0x0040
#define S_IWUSR 0x0080
#define S_IRUSR 0x0100
#define S_ISGID 0x0400

#define S_ISUID 0x0800

#define S_IFIFO 0x1000

#define S_IFCHR 0x2000
#define S_IFDIR 0x4000

#define S_IFBLK 0x6000

#define S_IFREG 0x8000
#define S_IFLNK 0xa000
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#define S_IFSOCK 0xc000
#define S_IFMT 0xf000

#define st_atime st_atim.tv_sec
#define st_ctime st_ctim.tv_sec
#define st_mtime st_mtim.tv_sec
#define S_IREAD S_IRUSR

#define S_IWRITE S_IWUSR
#define S_IEXEC S_IXUSR

1.3.50. sys/time.h

#define ITIMER_REAL 0O
#define ITIMER_VIRTUAL 1
#define ITTIMER_PROF 2

struct timezone

{

int tz_minuteswest;
int tz_dsttime;

}

typedefint __itimer_which_t;

struct timespec

{
time_ttv_sec;
long tv_nsec;

}

struct timeval

{
time_ttv_sec;
suseconds_t tv_usec;

}

struct itimerval

{

struct timeval it_interval;
struct timeval it_value;

}

1.3.51. sys/timeb.h

struct timeb

{

time_t time;
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unsigned short millitm;
short timezone;
short dstflag;

}

1.3.52. sys/times.h

struct tms

{
clock_t tms_utime;
clock_t tms_stime;
clock_t tms_cutime;
clock_t tms_cstime;

}.
1.3.53. sysl/types.h

#define FD_ISSET(d,set) ((set)->fds_bits[((d)/(8*sizeof(long)))]&
(1<<((d)%(8*sizeof(long)))))

#define FD_CLR(d,set) ((set)->fds_bits[((d)/(8*sizeof(long)))]&
=~(1<<((d)%(8*sizeof(long)))))

#define FD_SET(d,set)
((set)->fds_bits[((d)/(8*sizeof(long)))]|=(1<<((d)%(8*sizeof(long)))))
#define FALSE 0

#define TRUE 1

#define FD_SETSIZE 1024

#define FD_ZERO(fdsetp) bzero(fdsetp, sizeof(*(fdsetp)))

typedef signed char int8_t;
typedef short int16_t;
typedef int int32_t;
typedef unsigned char u_int8_t;
typedef unsigned short u_int16_t;
typedef unsigned int u_int32_t;
typedef unsigned int uid_t;
typedef int pid_t;
typedef unsigned long off t;
typedef int key _t;
typedef long suseconds_t;
typedef unsigned int u_int;
typedef struct
{

int __val[2];
}
fsid_t;
typedef unsigned int useconds_t;
typedef unsigned long blksize_t;
typedef long fd_mask;
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2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
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2120
2121
2122
2123
2124

2125
2126
2127
2128
2129
2130
2131
2132
2133

2134
2135
2136
2137
2138

typedef int timer_t;
typedef int clockid_t;

typedef unsigned int id_t;

typedef unsigned long long ino64 _t;
typedef long long loff_t;

typedef unsigned long blkent _t;
typedef unsigned long fsblkent_t;
typedef unsigned long fsfilent_t;
typedef unsigned long long blkcnt64_t;
typedef unsigned long long fsblkcnt64_t;
typedef unsigned long long fsfilcnt64_t;
typedef unsigned char u_char;

typedef unsigned short u_short;
typedef unsigned long u_long;

typedef unsigned long ino_t;
typedef unsigned int gid_t;
typedef unsigned long long dev_t;
typedef unsigned int mode_t;
typedef unsigned long nlink_t;
typedef char *caddr_t;

typedef struct
{

unsigned long fds_bits|  FDSET_LONGS];

}
fd_set;

typedef long clock _t;
typedef long time_t;

1.3.54. sys/un.h

#define UNIX_PATH_MAX 108

struct sockaddr_un

{
sa_family_t sun_family;
char sun_path[UNIX_PATH_MAX];

}.
1.3.55. sys/utsname.h

#define SYS_NMLN 65

struct utsname

{
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2147
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2151
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2155
2156
2157
2158
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2161
2162
2163

2164
2165
2166
2167
2168
2169
2170
2171
2172
2173
2174
2175
2176
2177
2178
2179
2180
2181
2182
2183
2184

char sysname[65];
char nodename[65];
char release[65];

char version[65];

char machine[65];
char domainname[65];

1.3.56. sys/wait.h

#define WIFSIGNALED(status) (IWIFSTOPPED(status) & & IWIFEXITED(status))
#define WIFSTOPPED(status)  (((status) & 0xff) == 0x7f)

#define WEXITSTATUS(status)  (((status) & 0xff00) >> 8)

#define WTERMSIG(status) ((status) & 0x7f)

#define WCOREDUMP(status) ((status) & 0x80)

#define WIFEXITED(status) (WTERMSIG(status) == 0)

#define WNOHANG 0x00000001

#define WUNTRACED 0x00000002

#define WCOREFLAG 0x80
#define WSTOPSIG(status) WEXITSTATUS(status)

typedef enum
{
P_ALL, P_PID, P_PGID

}
idtype_t;

1.3.57. syslog.h

#define LOG_EMERG 0
#define LOG_PRIMASK  0x07
#define LOG_ALERT 1
#define LOG_CRIT 2
#define LOG_ERR 3

#define LOG_WARNING 4
#define LOG_NOTICE 5
#define LOG_INFO 6
#define LOG_DEBUG 7

#define LOG_KERN (0<<3)
#define LOG_AUTHPRIV (10<<3)
#define LOG_FTP (11<<3)

#define LOG_USER (1<<3)
#define LOG_MAIL (2<<3)
#define LOG_DAEMON  (3<<3)
#define LOG_AUTH (4<<3)
#define LOG_SYSLOG  (5<<3)
#define LOG_LPR (6<<3)

#define LOG_NEWS (7<<3)
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2185  #define LOG_UUCP (8<<3)
2186  #define LOG_CRON (9<<3)
2187  #define LOG_FACMASK 0x03f8
2188

2189  #define LOG_LOCALO  (16<<3)
2190  #define LOG_LOCAL1  (17<<3)
2191  #define LOG_LOCAL2  (18<<3)
2192  #define LOG_LOCAL3  (19<<3)
2193  #define LOG_LOCAL4  (20<<3)
2194  #define LOG_LOCALS  (21<<3)
2195  #define LOG_LOCAL6  (22<<3)
2196  #define LOG_LOCAL7  (23<<3)
2197

2198  #define LOG_UPTO(pri) ((1 << ((pri)+1)) - 1)
2199  #define LOG_MASK(pri) (1 << (pri))
2200

2201  #define LOG_PID 0x01

2202  #define LOG_CONS 0x02
2203  #define LOG_ODELAY  0x04
2204  #define LOG_NDELAY  0x08
2205  #define LOG_NOWAIT  0x10
2206  #define LOG_PERROR  0x20

1.3.58. termios.h

2207

2208  #define TCIFLUSH 0
2209  #define TCOOFF 0

2210  #define TCSANOW 0

2211  #define BSO 0000000
2212 #define CRO 0000000
2213  #define FFO 0000000
2214  #define NLO 0000000
2215  #define TABO 0000000
2216  #define VTO 0000000
2217  #define OPOST 0000001
2218  #define OCRNL 0000010
2219  #define ONOCR 0000020
2220  #define ONLRET 0000040
2221  #define OFILL 0000100
2222  #define OFDEL 0000200
2223  #define NL1 0000400
2224  #define TCOFLUSH 1
2225  #define TCOON 1

2226  #define TCSADRAIN 1
2227  #define TCIOFF 2

2228  #define TCIOFLUSH 2
2229  #define TCSAFLUSH 2
2230  #define TCION 3

2231

2232 typedef unsigned int speed_t;
2233  typedef unsigned char cc_t;
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2234
2235
2236
2237
2238
2239
2240
2241
2242
2243
2244
2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2258
2259
2260
2261
2262
2263
2264
2265
2266
2267
2268
2269
2270
2271
2272
2273
2274
2275
2276
2277
2278
2279
2280
2281
2282
2283
2284
2285
2286

typedef unsigned int tcflag_t;
#define NCCS 32

struct termios

{
tcflag_t c_iflag;
tcflag_t c_oflag;
tcflag_t c_cflag;
tcflag_t c_lflag;
cc_tc_line;
cc_t c_cc[NCCS];
speed_t c_ispeed;
speed_t c_ospeed;

}

#define VINTR 0
#define VQUIT 1
#define VLNEXT 15
#define VERASE 2
#define VKILL 3
#define VEOF 4

#define IGNBRK 0000001
#define BRKINT 0000002
#define IGNPAR 0000004
#define PARMRK 0000010
#define INPCK 0000020
#define ISTRIP 0000040
#define INLCR 0000100
#define IGNCR 0000200
#define ICRNL 0000400
#define IXANY 0004000
#define IMAXBEL 0020000

#define CS5 0000000
#define ECHO 0000010

#define BO 0000000
#define B50 0000001
#define B75 0000002
#define B110 0000003
#define B134 0000004
#define B150 0000005
#define B200 0000006
#define B300 0000007
#define B600 0000010
#define B1200 0000011
#define B1800 0000012
#define B2400 0000013
#define B4800 0000014
#define B9600 0000015
#define B19200 0000016
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2287  #define B38400 0000017

1.3.59. time.h

2288

2289  #define CLK_TCK ((clock_t)__sysconf(2))
2290  #define CLOCK_REALTIME 0

2291  #define TIMER_ABSTIME 1

2292  #define CLOCKS_PER_SEC 1000000l

2293
2294  struct tm
2295  {
2296 int tm_sec;
2297 int tm_min;
2298 int tm_hour;
2299 int tm_mday;
2300 int tm_mon;
2301 int tm_year;
2302 int tm_wday;
2303 int tm_yday;
2304 int tm_isdst;
2305 long tm_gmtoff;
2306 char *tm_zone;
2307}
2308 ;
2309  struct itimerspec
2310 {
2311 struct timespec it_interval;
2312 struct timespec it_value;
2313}
2314 ;
1.3.60. ulimit.h
2315

2316  #define UL_GETFSIZE 1
2317  #define UL_SETFSIZE 2

1.3.61. unistd.h

2318

2319  #define SEEK_SET 0
2320  #define STDIN_FILENO 0
2321  #define SEEK_CUR 1
2322 #define STDOUT_FILENO 1
2323  #define SEEK_END 2
2324  #define STDERR_FILENO 2
2325

2326  typedef long long off64 _t;
2327  #define F_OK 0

2328  #define X OK 1

2329  #define W_OK 2
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2330
2331
2332
2333
2334
2335
2336
2337
2338
2339
2340
2341
2342
2343
2344
2345
2346
2347
2348
2349
2350
2351
2352
2353
2354
2355
2356
2357
2358
2359
2360
2361
2362
2363
2364
2365
2366
2367
2368
2369
2370
2371
2372
2373
2374
2375
2376
2377
2378
2379
2380
2381
2382

#define R_OK 4

#define _POSIX_VDISABLE "\0'

#define _POSIX_CHOWN_RESTRICTED 1
#define _POSIX_JOB_CONTROL 1
#define _POSIX_NO_TRUNC 1

#define _POSIX_SHELL 1

#define _POSIX_FSYNC 200112

#define _POSIX_MAPPED_FILES 200112
#define _POSIX_MEMLOCK 200112
#define _POSIX_MEMLOCK_RANGE 200112
#define _POSIX_MEMORY_PROTECTION
#define _POSIX_SEMAPHORES 200112

#define _POSIX_SHARED_MEMORY_OBJECTS 200112

#define _POSIX_TIMERS 200112
#define _POSIX2_C_BIND 200112L
#define _POSIX2_VERSION 200112L
#define _POSIX_THREADS 200112L
#define _POSIX_VERSION 200112L

#define _PC_LINK_MAX 0

#define _PC_MAX_CANON 1

#define _PC_ASYNC_IO 10

#define _PC_PRIO_IO 11

#define _PC_FILESIZEBITS 13
#define _PC_REC_INCR_XFER_SIZE 14
#define _PC_REC_MIN_XFER_SIZE 16
#define _PC_REC_XFER_ALIGN 17
#define _PC_ALLOC_SIZE_MIN 18
#define _PC_MAX_INPUT 2

#define _PC_2 SYMLINKS 20

#define _PC_NAME_MAX 3

#define _PC_PATH_MAX 4

#define _PC_PIPE_BUF 5

#define _PC_CHOWN_RESTRICTED 6
#define _PC_NO_TRUNC 7

#define _PC_VDISABLE 8

#define _PC_SYNC_ IO 9

#define_SC_ARG_MAX 0

#define _SC_CHILD_MAX 1

#define _SC_PRIORITY_SCHEDULING 10
#define _SC_TIMERS 11

#define _SC_ASYNCHRONOUS_I0 12
#define _SC_XBS5_ILP32_OFF32 125
#define _SC_XBS5_ILP32_OFFBIG 126
#define _SC_XBS5_LP64 OFF64 127
#define _SC_XBS5_LPBIG_OFFBIG 128
#define _SC_XOPEN_LEGACY 129
#define _SC_PRIORITIZED IO 13
#define _SC_XOPEN_REALTIME 130
#define _SC_XOPEN_REALTIME_THREADS
#define _SC_ADVISORY_INFO 132

200112

131
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2383
2384
2385
2386
2387
2388
2389
2390
2391
2392
2393
2394
2395
2396
2397
2398
2399
2400
2401
2402
2403
2404
2405
2406
2407
2408
2409
2410
2411
2412
2413
2414
2415
2416
2417
2418
2419
2420
2421
2422
2423
2424
2425
2426
2427
2428
2429
2430
2431
2432
2433
2434
2435

#define _SC_BARRIERS 133

#define _SC_CLOCK_SELECTION 137
#define _SC_CPUTIME 138

#define _SC_THREAD_CPUTIME 139
#define _SC_SYNCHRONIZED |10 14
#define _SC_MONOTONIC_CLOCK 149
#define _SC_FSYNC 15

#define _SC_READER_WRITER_LOCKS 153
#define _SC_SPIN_LOCKS 154

#define _SC_REGEXP 155

#define _SC_SHELL 157

#define _SC_SPAWN 159

#define _SC_MAPPED_FILES 16
#define _SC_SPORADIC_SERVER 160
#define _SC_THREAD_SPORADIC_SERVER
#define _SC_TIMEOUTS 164

#define _SC_TYPED_MEMORY_OBJECTS
#define _SC_2_PBS_ACCOUNTING 169
#define _SC_MEMLOCK 17

#define _SC_2_PBS_LOCATE 170
#define _SC_2_PBS_MESSAGE 171
#define _SC_2 PBS_TRACK 172

#define _SC_SYMLOOP_MAX 173

#define _SC_2_PBS_CHECKPOINT 175
#define _SC_V6_ILP32_OFF32 176
#define _SC_V6_ILP32_OFFBIG 177
#define _SC_V6_LP64 OFF64 178
#define _SC_V6_LPBIG_OFFBIG 179
#define _SC_MEMLOCK_RANGE 18
#define _SC_HOST_NAME_MAX 180
#define _SC_TRACE 181

#define _SC_TRACE_EVENT_FILTER 182
#define _SC_TRACE_INHERIT 183
#define _SC_TRACE_LOG 184

#define _SC_MEMORY_PROTECTION 19
#define _SC_CLK_TCK 2

#define _SC_MESSAGE_PASSING 20
#define _SC_SEMAPHORES 21

#define _SC_SHARED_MEMORY_OBJECTS
#define _SC_AIO_LISTIO_MAX 23
#define _SC_AIO_MAX 24

#define _SC_AIO_PRIO_DELTA_MAX 25
#define _SC_DELAYTIMER_MAX 26
#define _SC_MQ_OPEN_MAX 27

#define _SC_MQ_PRIO_MAX 28

#define _SC_VERSION 29

#define _SC_NGROUPS_MAX 3

#define _SC_PAGESIZE 30

#define _SC_PAGE_SIZE 30

#define _SC_RTSIG_MAX 31

#define _SC_SEM_NSEMS_MAX 32
#define _SC_SEM_VALUE_MAX 33
#define _SC_SIGQUEUE_MAX 34

161

165

22
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2436
2437
2438
2439
2440
2441
2442
2443
2444
2445
2446
2447
2448
2449
2450
2451
2452
2453
2454
2455
2456
2457
2458
2459
2460
2461
2462
2463
2464
2465
2466
2467
2468
2469
2470
2471
2472
2473
2474
2475
2476
2477
2478
2479
2480
2481
2482
2483
2484
2485
2486
2487
2488

#define _SC_TIMER_MAX 35

#define _SC_BC_BASE_MAX 36

#define _SC_BC_DIM_MAX 37

#define _SC_BC_SCALE_MAX 38

#define _SC_BC_STRING_MAX 39

#define _SC_OPEN_MAX 4

#define _SC_COLL_WEIGHTS_MAX 40
#define _SC_EXPR_NEST_MAX 42

#define _SC_LINE_MAX 43

#define _SC_RE_DUP_MAX 44

#define _SC_2 VERSION 46

#define _SC_2_C_BIND 47
#define_SC_2 C DEV 48

#define _SC_2 FORT_DEV 49

#define _SC_STREAM_MAX 5

#define _SC_2_FORT_RUN 50

#define _SC_2_SW DEV 51

#define _SC_2 LOCALEDEF 52

#define _SC_TZNAME_MAX 6

#define _SC_IOV_MAX 60

#define _SC_THREADS 67

#define _SC_THREAD_SAFE_FUNCTIONS 68
#define _SC_GETGR_R_SIZE_MAX 69

#define _SC_JOB_CONTROL 7

#define _SC_GETPW_R_SIZE_MAX 70

#define _SC_LOGIN_NAME_MAX 71

#define _SC_TTY_NAME_MAX 72

#define _SC_THREAD_DESTRUCTOR_ITERATIONS
#define _SC_THREAD_KEYS_MAX 74

#define _SC_THREAD_STACK_MIN 75

#define _SC_THREAD_THREADS_MAX 76
#define _SC_THREAD_ATTR_STACKADDR 77
#define _SC_THREAD_ATTR_STACKSIZE 78
#define _SC_THREAD_PRIORITY_SCHEDULING 79
#define _SC_SAVED_IDS 8

#define _SC_THREAD_PRIO_INHERIT 80

#define _SC_THREAD_PRIO_PROTECT 81
#define _SC_THREAD PROCESS_SHARED 82
#define _SC_ATEXIT_MAX 87

#define _SC_PASS_MAX 88

#define _SC_XOPEN_VERSION 89

#define _SC_REALTIME_SIGNALS 9

#define _SC_XOPEN_UNIX 91

#define _SC_XOPEN_CRYPT 92

#define _SC_XOPEN_ENH_I18N 93

#define _SC_XOPEN_SHM 94

#define _SC_2 CHAR_TERM 95

#define _SC_2_C_VERSION 96

#define_SC_2 UPE 97

#define _CS_PATH 0
#define _POSIX_REGEXP 1
#define _CS_XBS5_ILP32_OFF32_CFLAGS 1100

73
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2489
2490
2491
2492
2493
2494
2495
2496
2497
2498
2499
2500
2501
2502
2503
2504
2505
2506
2507
2508
2509
2510
2511
2512
2513

2514
2515
2516
2517
2518
2519
2520

2521
2522
2523
2524
2525
2526
2527
2528
2529
2530
2531
2532
2533
2534

#define _CS_XBS5_ILP32_OFF32_LDFLAGS 1101
#define _CS_XBS5_ILP32_OFF32_LIBS 1102
#define _CS_XBS5_ILP32_OFF32_LINTFLAGS 1103
#define _CS_XBS5_ILP32_OFFBIG_CFLAGS 1104
#define _CS_XBS5_ILP32_OFFBIG_LDFLAGS 1105
#define _CS_XBS5_ILP32_OFFBIG_LIBS 1106
#define _CS_XBS5_ILP32_OFFBIG_LINTFLAGS 1107
#define _CS_XBS5_LP64 OFF64 CFLAGS 1108
#define _CS_XBS5_LP64 OFF64 LDFLAGS 1109
#define _CS_XBS5_LP64 OFF64 LIBS 1110
#define _CS_XBS5_LP64_OFF64 LINTFLAGS 1111
#define _CS_XBS5_LPBIG_OFFBIG_CFLAGS 1112
#define _CS_XBS5_LPBIG_OFFBIG_LDFLAGS 1113
#define _CS_XBS5_LPBIG_OFFBIG_LIBS 1114
#define _CS_XBS5_LPBIG_OFFBIG_LINTFLAGS 1115

#define _XOPEN_REALTIME 1
#define _XOPEN_XPG4 1

#define _XOPEN_XCU_VERSION 4
#define _XOPEN_VERSION 500

#define F_ULOCK 0
#define F_LOCK 1
#define F_TLOCK 2
#define F_TEST 3

1.3.62. utime.h

struct utimbuf

{
time_t actime;
time_t modtime;

}

1.3.63. utmp.h

#define UT_HOSTSIZE 256
#define UT_LINESIZE 32
#define UT_NAMESIZE 32

struct exit_status

{
short e_termination;
short e_exit;

}

#define EMPTY 0O
#define RUN_LVL 1
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2535
2536
2537
2538
2539
2540
2541
2542

2543
2544
2545
2546

2547
2548
2549
2550
2551
2552
2553
2554
2555
2556
2557
2558

2559
2560
2561
2562
2563
2564
2565
2566
2567
2568
2569
2570
2571
2572
2573
2574
2575
2576
2577

#define BOOT_TIME 2
#define NEW_TIME 3
#define OLD_TIME 4
#define INIT_PROCESS 5
#define LOGIN_PROCESS 6
#define USER_PROCESS 7
#define DEAD_PROCESS 8
#define ACCOUNTING 9

1.3.64. wchar.h

#define WEOF  (Oxfffffffu)
#define WCHAR_MAX  Ox7FFFFFFF
#define WCHAR_MIN  0x80000000

1.3.65. wctype.h

typedef unsigned long wctype_t;
typedef unsigned int wint_t;
typedef const int32_t *wctrans_t;
typedef struct

{

int count;
wint_t value;

}

__mbstate_t;

typedef __mbstate_t mbstate_t;

1.3.66. wordexp.h

enum

{
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WRDE_DOOFFS, WRDE_APPEND, WRDE_NOCMD, WRDE_REUSE, WRDE_SHOWERR, WRDE_UNDEF,

__ WRDE_FLAGS
}

typedef struct
{

int we_wordc;
char **we_wordyv;
int we_offs;

}

wordexp_t;

enum

{

WRDE_NOSYS, WRDE_NOSPACE, WRDE_BADCHAR, WRDE_BADVAL, WRDE_CMDSUB,
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2578
2579
2580

2581
2582

2583

2584

2585

2586

2587

2588

2589

2590
2591

2592
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WRDE_SYNTAX
}

1.4. Interface Definitions for libc

The following interfaces are included in libc ané defined by this specification. Unless otherwisted, these
interfaces shall be included in the source standard

Other interfaces listed above for libc shall behase&lescribed in the referenced base document.

_10_feof

Name

_10_feof — alias for feof
Synopsis
int 10 feof ((_IO_FILE *__fp);

Description

_10_feof tests the end-of-file indicator for the streamnped to by __f p, returning a non-zero value if it is set.

_l0_feof is not in the source standard; it is only in tieaby standard.

1O _getc

Name

_1O0_getc — alias for getc
Synopsis
int _10getc(_IO_FILE *__fp);

Description

_lO_getc reads the next character fromf p and returns it as an unsigned char cast to anriEQFon end-of-file
or error.

_lO_getc is not in the source standard,; it is only in tieaby standard.
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2594

2595

2596

2597

2598

2599

2600

1O _putc

Name

_IO_putc — alias for putc

Synopsis

int 10 putc(int __c, IO FILE *_ fp);
Description

_lO_putc writes the character_c, cast to an unsigned char,_tof p.

_lO_putc is not in the source standard; it is only in tieaby standard.

1O _puts

Name

_10_puts — alias for puts
Synopsis

int 1 O_put s(const char *_c¢);

Description

_lO_puts writes the string _s and a trailing newline tetdout .

_lO_puts is not in the source standard; it is only in tieaby standard.
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2601

2602
2603

2604
2605
2606
2607

2608
2609
2610

2611

2612

2613
2614

2615

2616
2617
2618

2619
2620
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assert_fall
Name
__assert_fail — abort the program after false assertion
Synopsis
void __assert _fail (constchar *assertion,constchar *fil e,unsignedint I i ne,constchar

*function);

Description

The__assert_fail receives-a-string-containiftgction is used to implemettieexpressiomsserti-on;assert
interface of ISO POSIX (2003). Theassert_fail function shall printhegivenf i | e filenamef-it-e;and-the
I i ne line number--neandprnts f unct i on function name and message on the standard error strieaam
unspecified format, and abort program executiorthébort function For example:

a.c:10: foobar: Assertion a == b failed.
If functi onisNULL __ assert_fail

message is-up-to-the-implementation.
Hfunecti-onisNULL-thershallomit information about the function.

assertion,file,andl i ne shall be norNULL

The__assert_fail functionis not in the source standard; it is only in thealoy standardTheassert interface is
not in the binary standard; it is only in the s@ustandard. Thassert may be implemented as a macro.

__ctype b _loc

Name

__ctype_b loc — accessor function for ___ctype_b array for ctyjecfions

Synopsis
#include <ctype.h>

extern——const unsigned short int **ctype_b_l oc (void);

Description
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The__ctype_b_loc  function shall return a pointer into an array béracters in the current locale that contains
characteristics for each character in the currkatacter set. The array shall contain a tot@Bafcharacters, and can
be indexed with any signed or unsigned char (iith &an index value betweeh28 and255). If the application is
multithreaded, the array shall be local to theentrthread.

This interface is not in the source standard; d@nky in the binary standard.

Return Value

The__ctype_b_loc  function shall return a pointer to the array ofictters to be used for thigpe family of
functions (se&ctype.h> ).

__ctype_get_mb_cur_max

Name

__ctype_get_mb_cur_max — maximum length of a multibyte character in therenot locale
Synopsis

size t __ctype_get_nb_cur_nax(void);

Description

__ctype_get_mb_cur_max  returns the maximum length of a multibyte chanartehe current locale.

__ctype_get_mb_cur_max is not in the source standard; it is only in tiveaby standard.

___ctype_tolower loc

Name

__ctype_tolower_loc — accessor function for __ctype_b_tolower arrayctype tolower() function

Synopsis

#include <ctype.h>
int32_t  **__ctype_tol ower_I| oc(void);

Description
The__ctype_tolower_loc O—returns-the-address-of the-array-to-be-used-lglthveer — function—Thisshall return

a pointer into amrrayis-characters in the currelocaleawar¢hat contains lower case equivalents for each ctara
the current character set. The array shall cotagtal of 384 characterandislocalto-the-current-threadtén be
indexed with any signed or unsigned char (i.e. witlindex value between -128 and 255}h# application is
multithreadedthe array shall be local to the current thread.

This interface is not in the source standard; d@riky in the binary standard
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___ctype_toupper_loc

Name

2641 __ ctype_toupper_loc — accessor function for ctype_b_toupper  array for ctypeoupper()  function

Synopsis

2642  #include <ctype.h>
2643 int32_t  **__ctype_t oupper _I| oc(void);

Description
2644 | The__ctype_toupper_loc O—returns-the-address-of the-array-to-be-used-lrgdhper— function—TFhisshall return

2645 | a pointer into a@rrayis-characters in the currelocaleawarehat contains upper case equivalents for each ctesuia
2646 | the current character set. The array shall comtagial of 384 characterandislocalto-the-current-threadtén be
2647 | indexed with any signed or unsigned char (i.e. w&ithindex value between -128 and 255jh# application is
2648 | multithreadedthe array shall be local to the current thread.

2649 | This interface is not in the source standard; drnky in the binary standard

cxa_atexit
Name
2650 __ cxa_atexit = — register a function to be called by exit or wiaeshared library is unloaded
Synopsis
2651 int __cxa_at exi t (void (*func) (void *),void *ar g, void *dso_handl e);
Description
2652 | _ cxa_atexit  registers a function to be called by exit or wiaeshared library is unloade8his

2653 | The__cxa_atexit  function isenly-called-from-code-generated-by-the- C++compiler
2654 | —exa—atexit—hasthe-same-specificationused to implemerdtexit , as described in ISO POSIX (2003). Calling

2655 atexit(func)

2656 from the statically linked part of an applicatisimall be equivalent to

2657 | __cxa_atexit(func, NULL, NULL)
2658
2659 | _ cxa_atexit is notin the source standard; it is only in tieaby standardatexit is not in the binary standard; it

2660 | is only in the source standard.
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2672

2673

__daylight

Name

| " ining_davliaht

__daylight

— Daylight savings time flag

Synopsis

int __ daylight ;

Description
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The integer variable _daylight  isshall implement the daylight savings time fi#aylight  as specified in the

ISOHEC-9945:POSIX R003Rs

header file<time.h>

__daylight

is not in the source standard; it is only in tiveaby standarddaylight

is only in the source standard

environ
Name
__environ — alias for environ - user environment
Synopsis
extern char ** environ
Description
__environ is an alias foenviron - user environment.
__environ has the same specificationeasiron
__environ is not in the source standard; it is only in th@aby standard.

is not in the binary standard; it
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2675

2676

2677

2678
2679

2680

2681

2682

2683

2684

2685

2686

__errno_location

Name

__errno_location — address of errno variable

Synopsis

int *__errno_| ocati on(void);

Description

__errno_location is not in the source standard; it is only in tiraby standard.

___fpending

Name

__fpending — returns in bytes the amount of output pending stream
Synopsis

#include <stdio_ext.h>

size .t __ fpendi ng(FILE *strean);

Description

__fpending  returns the amount of output in bytes pending etveam.

__fpending is not in the source standard; it is only in tiraby standard.

__getpagesize

Name

__getpagesize = — alias for getpagesize - get current page size
Synopsis

extern—int __get pagesi ze(void);

Description

__getpagesize is an alias fogetpagesize - get current page size.
__getpagesize  has the same specificationgespagesize

__getpagesize is not in the source standard; it is only in tiaby standard.

Chapter 1. Libraries
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__getpgid

Name
2687 __getpgid — get the process group id
Synopsis
2688 pid_t _ getpgid(pid_t pid);
Description
2689 _ getpgid has the same specificationgespgid
2690 _ getpgid is notin the source standard; it is only in tieaby standard.

__h_errno_location

Name
2691 ___h_errno_location — address of h_errno variable
Synopsis
2692 int *__h_errno_Il ocati on(void);
Description
2693 __h_errno_location returns the address of theerrno  variable, wheré_errno  is as specified in th8ingle

2694  Unix Specification

2695 __h_errno_location is not in the source standard; it is only in theaby standard. Note thaterrno itself is only
2696 in the source standard; it is not in the binarypdéad.
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isinf
Name
2697 __isinf  — test for infinity
Synopsis
2698 int __isinf(double arg);
Description
2699 __isinf  has the same specificationisiaf  in theSingle UNIX Specification, Version &cept that the argument
2700 type for__isinf  is known to be double.
2701 __isinf  is notin the source standard; it is only in theaby standard.
isinff
Name
2702 __isinff — test for infinity
Synopsis
2703 int __isinff(float arg);
Description
2704  __isinff  has the same specificationisisf  in theSingle UNIX Specification, Version &cept that the argument

2705  type for__isinff  is known to be float.

2706  __isinff  is not in the source standard,; it is only in tieaby standard.
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isinfl
Name
2707  __isinfl — test for infinity
Synopsis
2708 int __isinfl (long double arg);
Description
2709  __isinfl has the same specificationisisf  in theSingle UNIX Specification, Version &cept that the argument
2710  type for__isinfl is known to be long double.
2711 __isinfl is not in the source standard; it is only in tieaby standard.
isnan
Name
2712 __isnan — test for infinity
Synopsis
2713 int __isnan(double arg);
Description
2714  __isnan has the same specificationisgan in theSingle UNIX Specification, Version &cept that the argument

2715  type for__isnan is known to be double.

2716  __isnan is not in the source standard; it is only in theaby standard.
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isnanf
Name
2717 __isnanf — test for infinity
Synopsis
2718 int i snanf (float ar g);
Description
2719  __isnanf has the same specificationisgsan in theSingle UNIX Specification, Version &cept that the argument
2720  type for__isnanf is known to be float.
2721 __isnanf is not in the source standard; it is only in tieaby standard.
isnanl
Name
2722 __isnanl — test for infinity
Synopsis
2723 int i snanl (long double ar g);
Description
2724  __isnanl has the same specificationissan in theSingle UNIX Specification, Version &cept that the argument

2725  type for__isnanl is known to be long double.

2726 __isnanl is not in the source standard,; it is only in tieaby standard.
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__libc_current_sigrtmax

Name
2727 __libc_current_sigrtmax — return number of available real-time signal wittvest priority
Synopsis
2728 int __libc_current_sigrtmax(void);
Description
2729  __libc_current_sigrtmax returns the number of an available real-time digiith the lowest priority.
2730 __libc_current_sigrtmax is not in the source standard; it is only in theaby standard.

__libc_current_sigrtmin

Name
2731 __libc_current_sigrtmin — return number of available real-time signal witghest priority
Synopsis
2732 int __libc_current_sigrtm n(void);
Description
2733 __libc_current_sigrtmin returns the number of an available real-time digiith the highest priority.
2734 __libc_current_sigrtmin is not in the source standard; it is only in theaby standard.
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2746
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__libc_start_main

Name

__libc_start_main — initialization routine

Synopsis

BP—SYMint __|ibc_start_mai n(int(*main)(int,char**,char**),int ar gc,char*__unbounded
* _unbounded ubp_av, void (*init) (void), void (*fini) (void), void (*rtld_fini) (void),

void (*__unbounded st ack_end));

Description

The__libc_start_main initializes-glibdunction shall initialize the process, call tei n function with
appropriate arguments, and handle the return frain .

__libc_start_main is not in the source standard; it is only in theaby standard.

__Ixstat

Name

__Ixstat —inline wrapper around call to Ixstat

Synopsis

#include <ctype.h>
int _ Ixstat(int version,char *__path, (struct stat * statbuf));

Description

__Ixstat is an inline wrapper around call iGtat

__Ixstat is not in the source standard,; it is only in tieaby standard.
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__mempcpy
Name
2747  __mempcpy — copy given number of bytes of source to destimati
Synopsis
2748  #include <string.h>
2749 | extern—optr_t __menpcpy(ptr_t restrict dest, const ptr_t restrict src, size_t n);
Description
2750 __mempcpy copiesn bytes of source to destination, returning poitddoytes after the last written byte.
2751  __mempcpy is not in the source standard; it is only in theaby standard.
rawmemchr
Name
2752 __rawmemchr — scan memory
Synopsis
2753  #include <string.h>
2754 | extern—ptr_t __rawnenchr (const ptr_t s, int c);
Description
2755 __rawmemchr searches is forc.
2756  __rawmemchr is a weak alias teawmemchr. It is similar tomemchr, but it has no length limit.
2757  __rawmemchr is not in the source standard; it is only in tiaby standard.
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__reqister_atfork

Name

__register_atfork — alias for register_atfork

Synopsis

int _ register_atfork(void (*prepare)(), void (*parent) (), void (*child)(), void
* __dso_handl e);

Description

_register_atfork implementqathread_atfork as speC|f|ed in ISEEC-9945:POSIX R003Portable

: X® /3. The additional parameter
_dso handl e allows a shared object to pass in it's handlélabencnons registered by register_atfork
can be unregistered by the runtime when the shalygtt is unloaded.

__sigsetjmp

Name

__sigsetjimp  — save stack context for non-local goto
Synopsis

int __ sigsetjnmp(mp_buf env,int savenask);
Description

__sigsetimp  has the same behaviorsigsetimp  as specified bthe Single- UNX-Specification,VersiohSD
POSIX (2003)

__sigsetjmp  is not in the source standard; it is only in tiaby standard.
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__Stpcpy

Name
2770  __stpcpy — copy a string returning a pointer to its end
Synopsis
2771  #include <string.h>
2772 char *__stpcpy(char *dest, constchar *src);
Description
2773  __stpcpy copies the stringr ¢ (including the terminatingd character) to the arralest . The strings may not

2774  overlap, andlest must be large enough to receive the copy.

Return Value

2775  __stpcpy returns a pointer to the end of the stritggt (that is, the address of the terminatifigl L character) rather
2776  than the beginning.
2777 __stpcpy has the same specificationsascpy .
2778  __stpcpy is not in the source standard; it is only in tieaby standard.
strdup
Name
2779  __strdup — alias for strdup
Synopsis
2780 char *__strdup(const char string);
Description
2781  __strdup has the same specificationsagiup .
2782  __strdup is not in the source standard; it is only in tieaby standard.
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__strtod_internal

Name
__strtod_internal — underlying function for strtod
Synopsis
double __strtod_internal (const char * _nptr,char **__endptr,int __group);
Description
__group shall beo or the behavior of _strtod_internal is undefined.
__strtod_internal( _nptr, __endptr, 0) hasthe same specificationsasod( _ nptr, _ endptr).
__strtod_internal is not in the source standard; it is only in theaby standard.
strtof internal
Name
__strtof_internal — underlying function for strtof
Synopsis
float __strtof_internal (const char * nptr,char **__endptr,int __group);
Description
__group shall beo or the behavior of _strtof_internal is undefined.
__strtof_internal( _nptr, __endptr, 0) hasthe same specificationsasof( _ nptr, _ _endptr).
__strtof_internal is not in the source standard; it is only in theaby standard.
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2793

2794
2795

2796

2797

2798

2799

2800

2801
2802

2803

___strtok_r

Name

__strtok_r — alias for strtok_r

Synopsis

Chapter 1. Libraries

char *__strtok_r(char*__restrict S, __const char *__restrict del i m char **__restrict

save_ptr);

Description

__strtok_r  has the same specificationsaisok_r

__strtok_r is not in the source standard; it is only in tiraby standard.

__strtol_internal

Name

__strtol_internal — alias for strtol

Synopsis

longint __strtol _i nternal (constchar * nptr,char **_ _endptr,int _ base,int __group);
Description

__group shall beo or the behavior of strtol_internal is undefined.

__strtol_internal( _nptr, __endptr, _ base, 0) hasthe same specificationsasol( _ nptr,
__endptr, __ base).

__strtol_internal is not in the source standard; it is only in theaby standard.
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___strtold_internal

Name
__strtold_internal — underlying function for strtold
Synopsis
long double __strtol d_i nt ernal (const char * _nptr,char **__endptr,int __group);
Description
__group shall beo or the behavior of_strtold_internal is undefined.
__strtold_internal( __nptr, __endptr, 0) hasthe same specificationsagold( __nptr, __endptr).
__strtold_internal is not in the source standard; it is only in tiraby standard.
strtoll_internal
Name
__strtoll_internal — underlying function for strtoll
Synopsis
longlong __strtoll _internal (constchar * nptr,char **__endptr,int _ base,int __ group);
Description
__group shall beo or the behavior of_strtoll_internal is undefined.
__strtoll_internal( __nptr, __endptr, _ base, 0) hasthe same specificationsasoll( __nptr,
__endptr, __base).
__strtoll_internal is not in the source standard; it is only in tiraby standard.
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___strtoul_internal

Name

__strtoul_internal — underlying function for strtoul

Synopsis

unsigned long int __strtoul _i nternal (constchar * nptr,char **__endptr,int __ base,int
__group);

Description

__group shall beo or the behavior of _strtoul_internal is undefined.

__strtoul_internal( __nptr, __endptr, _ base, 0) hasthe same specificationsasoul( _ nptr,
__endptr, _ base).

__strtoul_internal is not in the source standard; it is only in tiraby standard.

___strtoull_internal

Name

__strtoull_internal — underlying function for strtoull

Synopsis

unsigned long long __strtoull _i nternal (constchar * _nptr,char **__endptr,int __base,
int __group);

Description

__group shall beo or the behavior of strtoull_internal is undefined.

__strtoull_internal( _nptr, __endptr, __base, 0) hasthe same specificationsasoull( __nptr,
__endptr, __ base).

__strtoull_internal is not in the source standard; it is only in theaby standard.
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2830
2831

2832

2833

2834

2835

2836

2837

2838

2839

___sysconf

Name

__sysconf — get configuration information at runtime

Synopsis

#include <unistd.h>
long __sysconf(int nane),

Description

__sysconf gets configuration information at runtime.
__sysconf is weak alias tgysconf .
__sysconf has the same specificationsysconf .

__sysconf is not in the source standard; it is only in theaby standard.

__Ssysv_signal

Name

__sysv_signal — signal handling

Synopsis

__sighandler_t __sysv_signal (int sig,__sighandler_t handl er);
Description

__sysv_signal  has the same behaviorsignal as specified by/OpenSO POSIX (2003)

__sysv_signal is not in the source standard; it is only in tiwaby standard.
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__timezone

Name
— global variable containing timezone
Synopsis

long int __timezone ;

Description
__timezone has the same specificationtmsezone in theSingle-UNX-Specificatiol5O POSIX (2003)

__tzname

Name

— global variable containing the timezone
Synopsis

char *_tzname [2];

Description

__tzname has the same specificationtasame in theSingle-UNPX-Specificatid80 POSIX (2003)

Note that the array size Bfis explicit in theSingle- UNX-Specification;VersienSD POSIX (2003)but not in the
Single UNIX-Specification, Versiois D Sv2

__wecstod_internal

Name

__wecstod_internal — underlying function for westod

Synopsis

double __ wcstod_i nt er nal (const wchar_t *npt r, wchar_t **endptr, int group);
Description

gr oup shall beo or the behavior of wcstod_internal is undefined.

__westod_internal( nptr, endptr, 0) hasthe same specificationvasstod( nptr, endptr).

__wecstod_internal is not in the source standard; it is only in theaby standard.
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__wecstof_internal

Name

__wecstof_internal — underlying function for wcstof

Synopsis

float __ westof _i nt ernal (const wchar_t *npt r, wchar_t **endptr, int group);
Description

gr oup shall bed or the behavior of wcstof_internal is undefined.

__westof_internal( nptr, endptr, 0) hasthe same specificationvasstof( nptr, endptr).
__wecstof_internal is not in the source standard; it is only in theaby standard.

__wecstol_internal

Name

__wecstol_internal — underlying function for wcstol

Synopsis

long __westol _internal (constwchar_t *npt r, wchar_t **endptr, int base, int group);
Description

gr oup shall beo or the behavior of wcstol_internal is undefined.

__westol_internal( nptr, endptr, base, 0) hasthe same specificationvasstol( nptr, endptr, base).
__wecstol_internal is not in the source standard; it is only in theaby standard.
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__wecstold_internal

Name
2863 __wcstold_internal — underlying function for wcstold
Synopsis
2864 long double __westol d_i nt er nal (const wchar_t *npt r, wchar_t **endptr, int group);
Description
2865  gr oup shall beo or the behavior of wcstold_internal is undefined.
2866 __wecstold_internal( nptr, endptr, 0) has the same specificationvasstold( nptr, endptr).
2867  __ wcstold_internal is not in the source standard; it is only in tiraby standard.

__wecstoul_internal

Name
2868 __ wecstoul_internal — underlying function for westoul
Synopsis
2869 unsignedlong __westoul _i nt er nal (constwchar_t*restrict npt r ,wchar_t**restrict endptr,

2870 int  base, int group);

Description
2871  gr oup shall beo or the behavior of wcstoul_internal is undefined.
2872 __ wecstoul_internal( nptr, endptr, base, 0) hasthe same specificationvasstoul( nptr, endptr,

2873 base) .

2874  __ wecstoul_internal is not in the source standard; it is only in tiraby standard.
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___xmknod

Name

__xmknod — make block or character special file

Synopsis

int __ xnknod(int ver, —constchar *path, —mode_t node, —dev_t *dev);

Description
. . ed.

The__xmknod shall implement thenknod interface from ISO POSIX (2003).

__xmknod( 1, path, node, dev) has the same specificationragnod( pat h, node, dev).

Nete-thater shall bel or thefermabehaviorof dev—tis-netthe-same-as-the-argumentthat thekeyacall-uses.

__xmknod is undefined.

The__xmknod function isnot in the source standard; it is only in the bjretandardThemknod function is not in the
binary standard,; it is only in the source standard.

__ xstat

Name
__xstat — provide-inode-informionGet File Status

Synopsis

#include <sys/stat.h>
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2886 #include <unistd.h>

2887 int _ xstat(int —ver, constchar * _filenanepat h, (struct stat * _—stat_buf));

2888 int __|xstat(int —ver, constchar * _filenanepat h, (struct stat * —stat_buf));

2889 int __fxstat(int —ver,int —fiedesefi | des, (struct stat *—st at _buf));
Description

2890 | —ver-shallbe3-orthe behaviorofthese functions-is-undefined.
2891 | — FilenaneisasspecifiediPOSIX

2892
2893

2894
2895

2896
2897

2898
2899

2900 J v M bses.

2901 | The functions xstat ,_ Ixstat , and__fxstat shall implement the ISO POSIX (2003) functieies , Istat
2902 | andfstat respectively.

2903 | ver shall be3 or the behavior of these functions is undefined.

2904 | _ xstat( 3, path, stat_buf) shall behave asat( path, stat_buf) as specified by ISO POSIX (2003).
2905 | _ Ixstat( 3, path, stat_buf) shall behave dstat( path, stat_buf) as specified by ISO POSIX (2003).
2906 | _ fxstat( 3, fildes, stat_buf) shall behave dstat( fildes, stat_buf) as specified by ISO POSIX

2907 | (2003).
2908 _ xstat ,_Ixstat ,and_ fxstat are notin the source standard; they are onligerbinary standard.

2909 stat ,Istat , andfstat are notin the binary standard; they are onhhangource standard.

___Xstato4

Name
2910 | _ xstat64 — previde-inede-informaticBet File Status
Synopsis

2911 #define _LARGEFILE_SOURCE 1
2912  #include <sys/stat.h>
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2913 #include <unistd.h>

2914 int _ xstat64(int —ver, constchar * __filenanepat h, (struct stat64 * _stat_buf));

2915 int __ | xstat64(int —ver, constchar * —filenanepat h, (struct staté4 * —stat_buf));

2916 int _ fxstat64(int —ver,int —filedesefi | des, (struct stat64 * st at _buf));
Description

2917 | —ver-shallbe3-orthe behavior-ofthese functions-is-umded.
2918
2919
2920

2921
2922

2923 . e,
2924 | —stat—buf)-as-specified-bythearge File- Summit

2925
2926

2927 | The functions xstat64 ,_ Ixstat64 , and__fxstaté4  shall implement the Large File Support functions
2928 | stat64 ,Istat64 , andfstat64 respectively.

2929 | ver shall be3 or the behavior of these functions is undefined.

2930 | _ xstat64( 3, path, stat_buf) shall behave asat( path, stat_buf) as specified by Large File Support.
2931 | _ Ixstat64( 3, path, stat_buf) shall behave dstat( path, stat_buf) as specified by Large File Support.
2932 | _ fxstaté4( 3, fildes, stat_buf) shall behave astat( fil des, stat_buf) as specified by Large File

2933 | Support.
2934 _ xstaté4 , _ Ixstaté4 ,and_ fxstat64 are not in the source standard; they are onligérbinary standard.

2935  staté4 ,Istat64 , andfstaté4 are not in the binary standard; they are onhhagource standard.

_environ

Name

2936 _environ — alias for environ - user environment

Synopsis

2937 extern char **_environ

Description

2938 _environ is an alias foenviron - user environment.
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_nl_msg_cat_cntr

Name

_nl_msg_cat_cntr — new catalog load counter
Synopsis

#include <libintl.h>

extern int _nl_msg_cat_cntr

Description

_nl_msg_cat_cntr is incremented each time a new catalong is lodtléxla variable defined ilwadmsgcat.c
and is used by Message catalogs for internaticatioiz.

_obstack begin

Name
_obstack_begin  — initialize an obstack for use
Synopsis

#include <obstack.h>
extern—int _obst ack_begi n(structobstack*,int,int,void*(*) (long), void (*) (void*));

Description

_obstack_begin initializes an obstack for use.

Future Directions

Future versions of this specification may not in@wsupport for this interface.
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2951
2952

2953

2954

2955

2956
2957
2958

2959
2960

2961

2962
2963

_obstack _newchunk

Name
_obstack_newchunk — allocate a new current chunk of memory for thetatk
Synopsis

#include <obstack.h>
extern—void _obst ack_newchunk(struct obstack *, int);

Description

_obstack_newchunk allocates a new current chunk of memory for thetatk.

Future Directions

Future versions of this specification may not in@wsupport for this interface.
_sys_errlist

Name

_sys_errlist — array containing the "C" locale strings used togrsor()
Synopsis

#include <stdio.h>

extern const char *const _sys_errlist [0;

Description

Chapter 1. Libraries

_sys_errlist is an array containing the "C" locale strings usgdtrerror . This normally should not be used

directly.strerror  provides all of the needed functionality.

_sys_siglist

Name

_sys_siglist — array containing the names of the signal names

Synopsis

#include <signal.h>
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2964 extern const char *const _sys_siglist [NSIG];
Description
2965  _sys_siglist is an array containing the names of the signalazam

2966 | The_sys_siglist existarray isonly fer-compatibilityin the binary standard; it is not in the sourcedéad.
2967 | Applications wishing to access the names of sigstadaildusethestrsignal  instead—{Seetring-h—)function
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acct

Name

acct — switch process accounting on or off

Synopsis

#include <dirent.h>
int acct (const char *fil enane)

Description

Whenf i | enane is the name of an existing filegct turns accounting on and appends a recofd tcenane for
each terminating process. Whienl enane is NULL, acct turns accounting off.

Return Value

On success, 0 is returned. On error, -1 is retuamekthe global variablerro is set appropriately.

Errors

ENOSYS

BSD process accounting has not been enabled thkesperating system kernel was compiled. The kerne
configuration parameter controlling this featur€@\FI G_BSD PROCESS_ACCT.

ENOMEM

Out of memory.

EPERM

The calling process has no permission to enableggs accounting.

EACCES

fil enane is not a regular file.

EIO

Error writing to thef i | enane.

EUSERS

There are no more free file structures or weauinof memory.
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adjtime

Name

adjtime  — correct the time to allow synchronization of gystem clock

Synopsis

#include <time.h>
int adjti me((const struct timeval *del t a), (struct timeval *ol ddel t a));

Description

adjtime makes small adjustments to the system time amestibygettimeofday ~ (2), advancing or retarding it by
the time specified by the timevaél t a. If del t a is negative, the clock is slowed down by incrermenit more
slowly than normal until the correction is compldfedel t a is positive, a larger increment than normal islu3éne
skew used to perform the correction is generaftyetion of one percent. Thus, the time is alwayscmotonically
increasing function. A time correction from an eartall toadjtime may not be finished whextljtime is called
again. Ifol ddel t a is nonNULL, the structure pointed to will contain, upon ratithe number of microseconds still
to be corrected from the earlier call.

adjtime may be used by time servers that synchronizeltieks of computers in a local area network. Sucteti
servers would slow down the clocks of some machamelsspeed up the clocks of others to bring thethd@verage
network time.

Theadijtime s restricted to the super-user.

Return Value

On success, 0 is returned. On error, -1 is retuamekdthe global variablerro is set appropriately.

Errors

EFAULT

An argument points outside the process's alldcatielress space.

EPERM

The process's effective user ID is not that efstiper-user.
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adjtimex

Name
adjtimex — tune kernel clock (DEPRECATED)

Synopsis

#include <sys/timex.h>

int

adj ti mex((struct timex *buf));

Description

Theadjtimex function is deprecated from the LSB and is expkttedisappear from a future version of the LSB.

The LSB generally does not include interfaces unlikely to be used by software applications.

Linux uses David L. Mills' clock adjustment algbrit (seeRFC 130%. adjtimex reads and optionally sets
adjustment parameters for this algorittalitimex takes a pointer to a timex structure, updatesdtgrarameters
from field values, and returns the same structutie eurrent kernel values. This structure is destiaas follows:

struct timex {

h

int modes; /* mode selector */
long offset; [* time offset (usec) */
long freq; [* frequency offset (scaled ppm) */

long maxerror; /* maximum error (usec) */

long esterror; /* estimated error (usec) */

int status; * clock command/status */

long constant; /* pll time constant */

long precision;  /* clock precision (usec) (read only) */

long tolerance;  /* clock frequency tolerance (ppm)
(read only) */

struct timeval time; /* current time (read only) */

long tick; /* usecs between clock ticks */

nodes determines which parameters, if any, to setles may contain a bitwise-or combination of zero orenof
the following bits:

#define ADJ_OFFSET 0x0001 /* time offset */

#define ADJ_FREQUENCY 0x0002 /* frequency offset */
#define ADJ_MAXERROR 0x0004 /* maximum time error */
#define ADJ_ESTERROR 0x0008 /* estimated time error */
#define ADJ_STATUS 0x0010 /* clock status */

#define ADJ_TIMECONST 0x0020 /* pll time constant */
#define ADJ_TICK 0x4000 /* tick value */
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3037 #define ADJ_OFFSET_SINGLESHOT 0x8001 /* old-fashioned adjtime */

3038  Ordinary users are restricted to &alue fornndes. Only the superuser may set any parameters.

Return Value
3039  On successdjtimex returns the clock state:

3040 #define TIME_OK 0 /* clock synchronized */

3041 #define TIME_INS 1 /*insert leap second */

3042 #define TIME_DEL 2 /* delete leap second */

3043 #define TIME_OOP 3 /* leap second in progress */
3044 #define TIME_WAIT 4 /* leap second has occurred */
3045 #define TIME_BAD 5 /* clock not synchronized */

3046  On error, the global variabkerno is settol .

Errors

3047 EFAULT

3048 buf does not point to writable memory.

3049 EPERM

3050 buf . node is honzero and the user is not super-user.

3051  EINVAL

3052 An attempt is made to seuf . of f set to a value outside of the rang81071 to+131071, or to set

3053 buf . st at us to a value other than those listed above, orttbise. t i ck to a value outside of the range
3054 900000 /HZ to 1100000 /HZ, whereHZ is the system timer interrupt frequency.

3055

3056
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asprintf

Name
asprintf  — write formatted output to stringdynamically allocatedvith-malloc-and-store-the-address-ofsiring

Synopsis

#include <stdio.h>
extern—int aspri nt f (char ** restrict pt r, const char * restrict format ...);

Description

Theasprintf  function shall behave agrintf , except that the output string shall be dynamycallocated space
of sufficient length to hold the resulting stririhe address of this dynamically allocated stringildbe stored in the
location referenced byt r .

Return Value

Refer tofprintf

Errors

Refer tofprintf

bind_textdomain_codeset

Name

bind_textdomain_codeset — specify encoding for message retrieivaln-message-catalog-fordomain
DOMAINNAME

Synopsis

#include <libintl.h>
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3072 | extern—char*  bi nd_t ext domai n_codeset (constchar* domai nnane , constchar* codeset );
Description
3073  Thebind_textdomain_codestinction can be used to specify the output codesahessage catalogs for domain
3074 | donmi nnamne. Thecodeset argument shall be a valid codeset name which eamsbd tor theconv_open{
3075 | funtien function or a null pointer. If theodeset argument is the null pointer, then function resutime currently
3076 | selected codeset for the domain with the ndreai nnane. It returashall return anull pointer if no codeset has yet
3077  been selected
3078 | Each successive call bind_textdomain_codeset function overrrides the settings made by the piececall
3079 | with the samelomai nnane.
3080 | Thebind_textdomain_codeset functlonearshall return a pomter toa strmg contammg thene of the selected
3081 | codeset. The string shaléu : & ater
3082 ealLeve#Hde&thesemng%made%thheeameatbmated mternally in the funct|on and shall betchanged or freed
3083 | by the user
3084  Thebind_textdomain_codeset function returns a pointer to a string containting name of the selected codeset.
3085 The string is allocated internally in the functiand shall not be changed by the user.
Parameters
3086 domainname
3087 Thedonmai nnamne argument is applied to tlerrenitycurrentlyactive LC_MESSAGE locale. It is equivalent
3088 in syntax and meaning to td@mai nnanme argument td ext donai n{), except that the selection of the
3089 domain is valid only for the duration of the call.
Return
3090 | Relumasthecorrenibroclecleddesetametretunsnullpeinleribnocodeselhecbrmnselected.
Errors
3091 Thefunetionis-notrequired-to-seime of the output codeset theexternalselected domain, or NULL to select
3092 the current codeset.
3093 If domai nnarme is the null pointer, or is an empty strimdnd_textdomain_codeset shall fail, but need not
3094 seterrno -variable
Return Value
3095 | Returns the currently selected codeset name.utne® null pointer if no codeset has yet beerctsde
Errors
3096 | ENOMEM
3097 Insufficient memory available to allocate retvatue

Chapter 1. Libraries

See Also
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3098 | gettext (baselib-gettext.html), dgettext, ngettexigettext, dcgettext, dcngettext, textdomain, teirtdlomain
3099 | bind—textdomain—codeset

bindresvport

Name

3100  bindresvport — bind socket to privileged IP port

Synopsis
3101  #include <sys/types.h>

3102  #include <rpc.rpc.h>
3103 int  bi ndresvport (int sd, struct sockaddr_in *si n);

Description

3104 | If the process has appropriate privilege, dimdresvport ~ birdgunction shall binda socket to a privileged IP port.

3105 | Thisfunction-canbe used only byot.

Return Value

3106  On success, 0 is returned. On error, -1 is retuamgddthe global variabkarno is set appropriately.

Errors

3107 EPERM

3108 The process did not have appropriate privilege.

3109 EPFNOSUPPORT

3110 Address ofi n did not match address family s#l.
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bindtextdomain

Name

3111 ’ bindtextdomain — specify thdecaldocationof a message catalog
Synopsis

3112 #include <libintl.h>

3113 | extern—char *bi ndt ext domai n(const char *domai nnane, const char *di r name);
Description

3114 | Thebindtextdomain  shall set the the base directory of the hierardmntaining message catalogs for a given
3115 | message domain.

3116 | Thebindtextdomain  functionspecifies that thdomai nnanme message catalog can be found indhe nane
3117 | directory hierarchy, rather than in the systdsmfaultlocale data base.

3118

3119 equwalent—m—symax—and—meanntg NULL, the base dlrectory for message catalogs belortgldgmaln
3120 | domai nnane shall be seto thete

3121 thademw#rmwrd—textde;nan+edeset—dl rnane. If di r name |svahd—enly—fe1tNULL, thedwa%lerbase
3122 | directory for message catalogs shall not be altered

3123 | The function shall make copie$ theeallargument strings as needed

3124 | di r nane can be an absolute or relative pathname.

3125 Applications that wish to use chdir should always use absolute pathnames to avoid misadvertently selecting the
3126 wrong or non-existant directory.

3127 | If donmmi nnane is the null pointer, or is an empty strimpdtextdomain ~ shall fail, but need not setrno .

3128 | Thebindtextdomain  function shall return a pointer to a string conitag the name of the selected directory. The
3129 | string shall be allocated internally in the funatiand shall not be changed or freed by the user.

Return Value

3130 | On successjindtextdomain  returashall return a pointer to a string containthe directory pathname currently
3131 | bound to the domain. On failureN&JLL pointer is returnedand the global variabkro may be set to indicate the
3132 | error.

Errors

3133 ENOMEM

3134 Insufficient memory was available

See Also
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gettext (baselib-gettext.html), dgettext, ngettexigettext, dcgettext, dcngettext, textdomain, giraiomain,

bind textdomain_codeset

cfmakeraw

Name

cfmakeraw — get and set terminal attributes

Synopsis

#include <termios.h>
void cf maker aw(struct termios *termios_p);

Description

Thecfmakeraw - function shall set the attributes of the termitvacture referenced kyer m os_p as follows:

termios_p->c_iflag &= ~(IGNBRK|BRKINT|PARMRK|ISTRIP
[INLCR|IGNCR|ICRNL|IXON);

termios_p->c_oflag &= ~OPOST;
termios_p->c_lIflag &= ~(ECHO|ECHONL|ICANON|ISIG|IEXTEN);
termios_p->c_cflag &= ~(CSIZE|PARENB);

termios_p->c_cflag |= CSS8;

t er m os_p shall point to a termios structure that contairesfollowing members:

tcflag_t c_iflag;  /* input modes */
tcflag_t c_oflag;  /* output modes */
tcflag_t c_cflag;  /* control modes */
tcflag_t c_Iflag;  /* local modes */
cc_t c_cc[NCCS]; [* control chars */
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cfsetspeed

Name

cfsetspeed — set terminal input and output data rate

Synopsis

#include <termios.h>
int cf set speed(struct termios *t, speedt speed);

Description

cfsetspeed  sets the baud rate values in the termios strucime effects of the function on the terminal ascdibed
below do not become effective, nor are all err@tected, until thécsetattr function is called. Certain values for
baud rates set in termios and passedstattr have special meanings.

Getting and Setting the Baud Rate

Input and output baud rates are found in the tesrsinucture. The unsigned integgreed_t is typdefd in the
include filetermios.h . The value of the integer corresponds directthobaud rate being represented; however, the
following symbolic values are defined.

#defineBO O
#define B50 50
#define B75 75
#define B110 110
#define B134 134
#define B150 150
#define B200 200
#define B300 300
#define B600 600
#define B1200 1200
#define B1800 1800
#define B2400 2400
#define B4800 4800
#define B9600 9600
#define B19200 19200
#define B38400 38400
#ifndef _POSIX_SOURCE
#define EXTA 19200
#define EXTB 38400
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#endif /*_POSIX_SOURCE */

cfsetspeed  sets both the input and output baud rates indimibs structure referenced byo speed.

Return Value
On success, 0 is returned. On error, -1 is retuameldthe global variablkerro is set appropriately.

Errors

EINVAL

Invalid speed argument

creat

Name

creat — open afile
Description
creat is as specified ithe-Single- UNIX-SpecificatidsO POSIX (2003)but with differences as listed below.

May return ENODEYV in place of ENXIO

Where theSingle- UNP-Specificatiol50 POSIX (2003ppecifies an ENXIO return, the implementation metyrn
either ENXIO or ENODEV. Implementations axaceuargeeincouragedo return ENXIO?

Notes

1- As of spring 2004, we don't know of any Linux kernel patches to switch to ENXIO, but we believe that such a
kernel patch would be accepted if submitted.
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daemon

Name

daemon — run in the background

Synopsis

#include <unistd.h>
int daenon(int nochdir, int nocl ose);

Description

The daemon allews-gograms-to-detadhinction shall create a new process, detadta the controlling terminalf
successful, the calling process shall axitdrurathe new process shall continue to execute theagijahin the
backgrounehs-system-daemoens—UnleBnochdi r is-henzerevaluates to true, the current directory shallbet
changed. Otherwisdaemon ehangeshall chang¢he current working directory to the root (Brlessf nocl ose is
nonzero—-daemon-willredireckevaluates to true ttetandard input, standard outpand standard errdite descriptors
shall not be altered. Otherwisiaemon shall close the standard input, standard outpditstamdard error file
descriptors and reopen them attacteefdev/null

Return Value

On error, -1 is returned, and the global variadbteo is set to any of the errors specified for thedigrfunctions
fork {2) andsetsid {2).

dcgettext

Name

dcgettext — performdomain and category specifamokup in message catalégy-the-current LC-MESSAGES
lesale

Synopsis

#include <libintl.h>
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#include <locale.h>
extern—char *dcget t ext (const char *donai nname, const char *negi d, int cat egory);

Description
degeﬁe*t——ﬁ—a—d@m&lﬂ—speemed—\m j ii i g

Thedcgettext ~ function is a domain specified versiongaftext

Thedcgettext ~ function shall lookup the translation in the cuirkocale of the message identifiedrgygi d in the
domain specified bgonmai nname and in the locale category specifieddat egor y. If domai nname is NULL,
the current default domain shall be used. fhgi d argument shall be a NULL-terminated string to keahed in
the cataloguecat egor y shall specify the locale category to be useddtiiaving message strings. The category
parameter shall be onelo€ CTYPE, LC_COLLATE, LC_MESSAGES, LC_MONETARY, LC_NUVERI C, or

LC_TI ME. The default domain shall not be changed by atoaltgettext.

Return Value

If a translation was found in one of the speciftathlogs, it shall be converted to the currentlissaodeset and
returned. The resulting NULL-terminated string $balallocated by the dcgettext function, and nmagstoe modified
or freed. If no translation was found, or categoas invalid,nsgi d shall be returned.

Errors

dcgettext  shall not modify therrno global variable.
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See Also

3241 ‘ gettext (baselib-gettext.html), dgettext, ngettexigettextdegettextdcngettext, textdomain, bindtextdomain,
3242  bind_textdomain_codeset

dcngettext

Name
3243 | dcngettext —— performdomain and category specifamokup in message catalégy-the-current LC-MESSAGES
3244 | leealewith plural

Synopsis

3245 #include <libintl.h>
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#include <locale.h>

extern——char *dcnget t ext (const char *donai nnane, const char *nsgi d1, const char *nmegi d2,
unsigned long int n, int cat egory);
Description
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3270 | Thedcngettext  function is a domain specific version of gettedpable of returning either a singular or plurahfo
3271 | of the message. Thengettext  function shall lookup the translation in the cuatriocale of the message identified
3272 | bynsgi d1 in the domain specified ldorai nnane and in the locale category specifieddat egory. If

3273 | donai nnane is NULL, the current default domain shall be usEidensgi d1 argument shall be a

3274 | NULL-terminated string to be matched in the catalgat egor y shall specify the locale category to be used for
3275 | retrieving message strings. Tbat egor y parameter shall be onelo€ CTYPE, LC_COLLATE, LC_MESSAGES,
3276 | LC_MONETARY,LC NUMERI C, orLC TI ME. The default domain shall not be changed by acadtgettext . If n
3277 | is 1 then the singular version of the messagetismed, otherwise one of the plural forms is re¢arrdepending on
3278 | the value oh and the current locale settings.

Return Value

3279 | If atranslation corresponding to the valuaofias found in one of the specified catalogsnfegi d1, it shall be
3280 | converted to the current locale's codeset andnetlurThe resulting NULL-terminated string shallalecated by the
3281 | dcngettext  function, and must not be modified or freed. Iftremslation was found, @rat egor y was invalid,
3282 | msgi d1 shall be returned iii has the value 1, otherwisggi d2 shall be returned.

Errors

3283 | dcngettext  shall not modify therrno global variable.

See Also

3284 | gettext (baselib-gettext.html), dgettext, ngettexigettext, dcgettextiengettextiextdomain, bindtextdomain,
3285  bind_textdomain_codeset
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dgettext

Name

dgettext — perform lookup in message catalog for the curk€htMESSAGES locale

Synopsis

#include <libintl.h>
extern—char *dget t ext (const char *domai nnamne, const char *nsgi d);

Description

dgettext is a domain specified version gdttext

Parameters

domainname

dgettext appliesdomai nnane to the currently active LC_MESSAGE locale. Thiags is equivalent in
syntax and meaning to thextdomain  function's application aonai nnamne, except that the selection of the
domain indgettext is valid only for the duration of the call.

msgid

aNULL-terminated string to be matched in the catalogitie rgspect to a specific domain and the currecdli®

Return Value

On success of msgi d query, the translatedULL-terminated string is returned. On error, the odgisgi d is
returned. The length of the string returned is teaeined untildgettext  is called.

Errors

dgettext  will not modify theerrno global variable.

See Also

gettext (baselib-gettext.html), dgettext, ngettexigettext, dcgettext, dcngettext, textdomain, teikitlomain,
bind_textdomain_codeset
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dngettext
Name
3301 ’ dngettext — perform lookup in message catalog for the curr€htMESSAGESocale
Synopsis
3302  #include <libintl.h>
3303 | extern—char *dnget t ext (const char *domai nnane, const char *msgi d1, const char *msgi d2,
3304  unsigned long int nj;
Description
3305
3306
3307
3308
3309
3310
3311
3312
3313
3314 | msgid?2
3315
3316
3317
3318
3319
3320
3321 | dngettext shall be equivalent to a call to
3322 | dcngettext(domainname, msgidl, msgid2, n, LC_MESSAGES)
3323 | Seedgettext for more information.
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See Also

gettext (baselib-gettext.html), dgettext, ngetterigettextdcgettext, dcngettext, textdomain, bindtextdomain,
bind_textdomain_codeset

err

Name

err — display formatted error messages

Synopsis

#include <err.h>
void err(int eval, const char ot oo.L);

Description

Theerr displaysunction shall display formatted error message on the standard eatpet—Thestream. Firsterr
shall write thdast component of the program name, a colon charsand a spacere-eutputharacterlf f nt is
non-NULL, it shall be used as a format string for phiatf ~ family of functions, an@rr shall writethe formatted
errermessage, a colon character, and a spezeutput—TheFinally, theerror message string affiliated with the
current value of the global variabkdeno is-eutput—TFhe-oygutisshall be writtenfollowed by a newline character.

Theerr deoegunction shallnot returnbutexitdhe program shall terminatith theexit value ofeval .

See Also

error , errx

Return Value

None.

Errors

None.
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error

Name

error — print error message

Synopsis

void error(int exitstatus,int er r num const char *format ...);

Description

error  priatsshall printa message to standard error.
error  buildsshall buildthe message from the following elements in thedéctied order:

1. the program name. If the application has predid function nameetror_print_progname ,error callsshall
call this to supply the program name; otherwiseyr uses the content of the global varigtmegram_name .

2. the colon and space characters, then the i&susing the printf-stylé or mat and the optional arguments.

3. ifer r numis nonzeroerror addshall addthe colon and space characters, then the result of
strerror( errnum ) .

4. a newline.

If exitstatus isnonzerogrror callsshall callexit( exitstatus ).

See Also

err , errx
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errx

Name
errx — formatisplay formattedrrormessaganessage and exit

Synopsis

#include <err.h>
void errx(int eval, constchar *fmto..L);

Description

Theerrx displaygunction shall display formatted error message on the standard eutpeistream The last
component of the program name, a colon characgidragpacereshall beoutput. Iff nt is nonNULL, it shall be used
as the format string for th@intf ~ family of functions, andhe formatted error message, a colon characteraand
spaceareshall be output. Theutput-Fhe-outputishall befollowed by a newline character.

errx does not return, batitsshall exitwith the value otval .

Return Value

None.

Errors

None.

See Also

error ,err
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fentl

Name

fcntl — file control

Description
fentl  is as specified ithe Single- UNBX-Specification;VersionSD POSIX (2003)but with differences as listed

below.

Implementation may set O_LARGEFILE

According to theSingle UNIX Specificatigronly an application sefentl  flags, for exampl®_LARGEFILE
However, this specification also allowsplementationan implementatioto setO_LARGEFILEN athecasen
whichwherethe systemdefault behavior matches tie LARGEFILEbehavior*Orin-otherwordsfor example if
sizeof(off _t) is 8. Thuscallingfentl ~ with theF_GETFL command may retur®@_LARGEFILEas well as flags
explicitly set by the application.

bletes

fflush_unlocked

Name

fflush_unlocked — non thread safe fflush

Description

fflush_unlocked is the same dflush  except that it need not be thread safe. Thatrsay only be invoked in the
ways which are legal fayetc_unlocked

fgetwc_unlocked

Name

fgetwc_unlocked — non thread safe fgetwc

Description

fgetwc_unlocked  is the same dgetwc except that it need not be thread safe. Thatnsay only be invoked in the
ways which are legal fayetc_unlocked
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flock

Name
3378 flock — apply or remove an advisory lock on an open file
Synopsis

3379 int flock(int fd,int oper at i on);

Description

3380 flock applies or removes an advisory lock on the operi i. Valid oper at i on types are:

3381 LOCK_SH

3382 Shared lock. More than one process may hold ieedHack for a given file at a given time.

3383 LOCK_EX

3384 Exclusive lock. Only one process may hold anésigke lock for a given file at a given time.

3385 LOCK_UN

3386 Unlock.

3387 LOCK_NB
3388 Don't block when locking. May be specified {@yng) along with one of the other operations.

3389 A single file may not simultaneously have both sldaaind exclusive locks.

Return Value

3390 On success, 0 is returned. On error, -1 is retuamedthe global variabkarmo is set appropriately.

Errors

3391 EWOULDBLOCK
3392 The file is locked and theDCK_NBflag was selected.
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fopen

Name

fopen — open a file
Description
fopen is as specified ithe-Single-UNB(-Specificatid®0 POSIX (2003)but with differences as listed below.

May return ENODEYV in place of ENXIO

Where theSingle- UND-Specificatiol50 POSIX (2003ppecifies an ENXIO return, the implementation metyrn
either ENXIO or ENODEYV. Implementations axaceuargeeincouragedo return ENXIO*

Neotes

1~ As of spring 2004, we don't know of any Linux kernel patches to switch to ENXIO, but we believe that such a
kernel patch would be accepted if submitted.

freopen

Name

freopen — open a file
Description
freopen is as specified ithe-Single- UNEX-SpeeificatidsO POSIX (2003)but with differences as listed below.

May return ENODEYV in place of ENXIO

Where theSingle-UNEX-Specificatiof5O POSIX (2003ppecifies an ENXIO return, the implementation metyrn
either ENXIO or ENODEYV. Implementations axaceuargeeincouragedo return ENXIO*

Neotes

1~ As of spring 2004, we don't know of any Linux kernel patches to switch to ENXIO, but we believe that such a
kernel patch would be accepted if submitted.
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getdomainname

Name
getdomainname — get NIS domain nam@EPRECATED)

Synopsis
#include <unistd.h>

extern—int get donmmi nnane (char* name , size_t nanel en );

Description
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If the Network Information System (NIS) is in ugetdomainname shall copy the NIS domain name to the supplied
buffer identified bynane, with maximum lengtmanel en. If the NIS domain name is not currently set,
getdomainname shall copy the string "(none)" to thane. If nanel en is less the length of the string to be copied,
getdomainname may either truncate the stringianel en characters and place itianme (without a terminating
null character), or may fail with EINVAL.

Note that the NIS domain name is not the sameeddmain portion of a fully qualified domain nanfier @xample,
in DNS).

Return Value

On succesgetdomainname  shall return 0. Otherwise, it shall return -1 @etermo to indicate the error).

Errors

EINVAL

nanme was a null pointer.

EINVAL

The buffer identified byjane andnanel en is of insufficient size to store the NIS domaimastring, and the
implementation considers this an error.

Future Directions

The LSB does not include other NIS interfaces, afitture version of this specification may deprechts interface.
Application developers should avoid using thisifgee where possible.

gethostbyname r

Name

gethostbyname_r  — find network host database entry matching hostenéDEPRECATED)
Synopsis

extern—int get host bynane_r (__const char *__restrict __hane, (struct hostent *__restrict
__result_buf), char *__restrict __buf, size_t __bufl en, (struct hostent **__restrict
__result),int*__restrict __h_errnop);

Description

Thegethostbyname_r  function is deprecated; applications should gethddrinfo ~ instead.

gethostbyname_r is a reentrant version géthostbyname that searches the network host database for anhost
match.
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getloadavg

Name

getloadavg — get system load averages
Synopsis

#include <stdlib.h>
int getl oadavg(double | oadavg[], int nel em);

Description

getloadavg returns the number of processes in the systemuauoe averaged over various periods of time. Up to
nel emsamples are retrieved and assigned to successivemts of oadavgl[]. The system imposes a maximum of
3 samples, representing averages over tha Jastand15 minutes, respectively.

getopt

Name
getopt — parse command line options
Synopsis

#include <unistd.h>
int getopt(int argc, char * const argv[], const char * gpstringopt stri ng);

extern char *optarg
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extern int optind , opterr , optopt ;

Description

Thegetopt parsefunction shall parseommand line argumenrtSNU-anrdRPOSHXspecificationsfor-thisfunetion
vary as describeth ISO POSIX (2003), witlthe followingareagxceptions, where LSB and POSIX specifications

vary. LSB systems shall implement te&Umodified behaviors described below.

Argument Ordering

Thegetopt function can process command line arguments medeckbyar gv in one of three ways:

PERMUTE
the order of arguments &r gv is altered so that all options (and their argusieate moved in front of all of the
operands. This is the default behavior.

This behavior has undefined results if ar gv is not modifiable. This is to support historic behavior predating
the use of const and ISO C (1999). The function prototype was aligned with ISO POSIX (2003) despite the
fact that it modifies ar gv, and the library maintainers are unwilling to change this.

REQUIRE_ORDER
The arguments iar gv are processed in exactly the order given, aneofocessing stops when the first
non-option argument is reached, or when the elewfeantgv is "--". This ordering can be enforcedeitby
setting the environment varial®SIXLY_CORRECTor by setting the first characterapt st ri ng to '+'.
RETURN_IN_ORDER

The order of arguments is not altered, and gliments are processed. Non-option arguments (oprare
handled as if they were the argument to an optibm tive value 1 (\001"). This ordering is seledigdsetting the
first character obpt st ri ng to '-';

Option Characteristics
GNULSBspecifies that:

- an element o&r gv that starts with "-" (and is not exactly "-" or"}is an option element.
- characters of an option element, aside from th&iri", are option characters.
POSIXspecifies that:
- applications usingetopt shall obey the following syntax guidelines:
. option name is a single alphanumeric character ftrportable character set
- option is preceded by the"'-' delimiter character
. options without option-arguments should be acceptesh grouped behind oA&"-' delimiter
- each option and option-argument is a separate agum
. option-arguments are not optional
. all options should precede operands on the comtiraad

. the argument is accepted as a delimiter inttigethe end of options and the consideration bssguent
arguments, if any, as operands
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- historical implementations @ktopt support other characters as options as an allewgshsion, but applications
that use extensions are not maximally portable.

- support for multi-byte option characters is onlggible when such characters can be representgfeistt .

- applications that call any utility with a first aéd starting with-~"-' should usually specify "--" to mark the end of
the options. Standard utilities that do not suppugt guideline indicate that fact in the OPTIONSt#on of the
utility description.

Extensions

GNULSBspecifies that:

- if a character is followed by two colons, the opttakes an optional angnent if there is text in the curreatr gv
element, it is returned iopt ar g, otherwiseopt ar g is set ta.

- if opt st ri ng containswfollowed by a;semi-colon (;)then-w foo is treated as the long optiefioo . (Net

available-with-libraries beforgNU-libc-2)

See getopt_long  for a description of long options.

« The first character afpt st r i ng shall modify the behavior @fetopt as follows:
if the first character is '+', theREQUIRE_ORDERrocessing shall be in effect (see above)
if the first character is '-', theRETURN_IN_ORDERrocessing shall be in effect (see above)

if the first character is "', theyetopt shall return ;" instead of '?' to indicate a mig®ption argument, and shall
not print any diagnostic messagestderr

POSIXspecifies that:

- the-w option is reserved for implementation extensions.

Return Values

GNU-specifies-the followingetopt—return-values:

i . | . u .
Y i i missing.f ons.

- "?"isreturned if an-unlown-option character-is-encountered.
—-Llisreturnedfor the end of the option-list.

LSBspecifies the following additiongktopt return values:

- "\001'is returned IRETURN_IN_ORDERrgument ordering is in effect, and the next arguinis an operand, not an
option. The argument is availabledptarg

Any other return value has the same meaning aB@8I1X
POSIXspecifies the followingetopt return values:
- the next option character is returned, if foundcegsfully.

. is returned if a parameter is missing for onehefdptions and the first charactergbtring—is
noptstring  is "
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- 2%?'is returned if an unknown option character nadftstring  is encountered, or ffetopt detects a missing
argument and the first characteropfstring  is not~*"'

« -1isreturned for the end of the option list.

Environment Variables
GNULSBspecifies that:

- if the variablePOSIXLY_CORRECTS set, option processing stops as soon as aption@rgument is encountered.

i POSIXLY_CORREGT the variable [ PI D] _GNU_nonoption_argv_flags (where[ PI D] isset;GNY
getopt—conformshe process ID for the current process), contasmaae separated list of arguments that should
not be treated as arguments even though they afi&s® ; ;

The-Single UNIX® Specification{SUS):h8 so.
»—the variable [RPID] GNU nonoption—argy—flags——— Rationale

This was used by bash 2.0 to communicate to GNU libc which arguments resulted from wildcard expansion and so
should not be considered as options. This behavior was removed in bash version 2.01, but the support remains
in GNU libc.

This behavior is DEPRECATED in this version of tHeB; future revisions of this specification may matlude
this requirement.

getopt_long
Name
getopt_long — parse command line options

Synopsis

#define _GNU_SOURCE
#include <getopt.h>

int getopt_I| ong(int argc,char*const argv[],constchar *opst ri ng, (conststructoption
*| ongopt s), int *| ongi ndex);
Description

getopt_long  works likegetopt except that it also accepts long options, stastédy two dashes. Long option
names may be abbreviated if the abbreviation iguenor is an exact match for some defined optiolorg option
may take a parameter, of the forarg=param or--arg param

| ongopt s is a pointer to the first element of an arraytafict option declared igetopt.h  as:

struct option {
const char *name;

int *flan-
HHH—HaG;

int has_arg;
int *flag;
int val;
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The fields in this structure have the following miggy:

nanme

The name of the long option.
has_arg

One of:

argument (or 0) if the option does not take an argument,
lired_argument (or 1) if the option requires an argument, or
onal_argument (or 2) if the option takes an optional argument.

flag

specifies how results are returned for a longpoptf flag iSNULL, thengetopt_long  shall returrval . (For
example, the calling program may set val to thevedent short option character.) Otherwigetopt_long

returns 0, andl | ag shall point to a variable which shall be set & if the option is found, but left unchanged
if the option is not found.

val

The value to return, or to load into the varigidénted to by flag.

Return Value

getopt_long  returns the option character if a short option feamd successfully, or ":" if there was a missing
parameter for one of the options, or "?" for annown option character, or -1 for the end of thaaplist.

For a long optiongetopt_long  returnsval if f | ag isNULL, and O otherwise. Error and -1 returns are theesasn
for getopt , plus "?" for an ambiguous match or an extrangauameter.

getopt_long_only

Name

getopt_long_only — parse command line options

Synopsis

#define _GNU_SOURCE
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#include <getopt.h>

int getopt_I|ong_only(int argc,char*const argv[],constchar * gpstri-ngopt stri ng, (const
struct option *| ongopt s), int *| ongi ndex);

Description

getopt_long_only is like getopt_long , but "-" as well as "--" can indicate a long optidf an option that starts

with "-" (not "--") doesn't match a long option,tlidoes match a short option, it is parsed as & siption instead.

Return Value

getopt_long_only returns the option character if the option wastbauccessfully, or ":" if there was a missing
parameter for one of the options, or "?" for annown option character, or -1 for the end of thaaplist.

getopt_long_only also returns the option character when a shoibot recognized. For a long option, they
return val if flag iSNULL, and O otherwise. Error and -1 returns are theesasrfogetopt , plus "?" for an ambiguous
match or an extraneous parameter.
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gettext

Name
3586 ’ gettext — perormlookup-Hdearchmessageatalogatalogdor the-current EC—MESSAGESecalstring

Synopsis

3587 #include <libintl.h>
3588 | extern—char *gett ext (const char *negi d);

Description
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Thegettext  function shall search the currently selected ngessatalogs for a string identified by the striregi d.
If a string is located, that string shall be readn

Thegettext  function is equivalent tdcgettext(NULL, msgid, LC_MESSAGES)

Return Value

If a string is found in the currently selected naggscatalogs farsgi d, then a pointer to that string shall be returned.
Otherwise, a pointer tosgi d shall be returned.

Applications shall not modify the string returnegdettext

Errors

None.

Thegettext  function shall not modifgrmo .

See Also

dgettext, ngettext, dngettext, dcgettext, dcngettextdomain, bindtextdomain, bind_textdomain_mde

getutent

Name

getutent — accessitmpfileuser accounting databasatries

Synopsis

#include <utmp.h>
struct  ut np *get ut ent (void);

Description

harlloghwtmp——database-of pastuserlegins
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Thegetutent  function shall read the next entry from the ussmanting database.

Return Value

Upon successful completiogetutent  shall return a pointer to a utmp structure comgirm copy of the requested
entry in the user accounting database. Otherwisell @ointer shall be returned. The return valug/mpoint to a static
area which is overwritten by a subsequent cajketatent

Errors

None defined.

getutent_r

Name

getutent r  — accessitmp-fileuser accounting databaentries
Synopsis

extern—int get ut ent _r ( {struct utmp *__* puffer){—, structutmp rx %% result));

Description

Thegetutent_r  functionis a reentrant version of tlyetutent  utmp-file-handldiunction. On entrybuf f er
should point to a user supplied buffer to whichribgt entry in the database will be copied, aadul t should point
to a location where the result will be stored.

Return Value

On succesgietutent_r  shall return 0 and set the location referenceddsul t to a pointer tduf f er .
Otherwisegetutent_r  shall return1 and set the location referencedrt®sul t to NULL
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glob64

Name
glob64 — find pathnames matching a pattern (Large FilepBti)

Synopsis

#include <glob.h>
int gl ob64(const char *pattern,int f | ags, int (*errfunc) (const char *, int), glob64_t

*“pgl ob);

Description

Theglob64 searchesforaflinction is a large-file version tlfie pathnames-matchingat-t-ern-according-to-the
rules-used-by-the-shell{Sgleb (A-) defined in ISO POSIX (2003). It shall search fathmames matching

pat t er n according to the rules used by the shigih/sh . No tilde expansion or parameter substitution isej&
you-wanttheseuseewordexp {3).

The results of glob64 call are stored in the structure pointed tgly ob, which is aglob64_t declared in

glob.h and-inrcludewith the followingelements-defined-bROSh2more-may-be-presentas an
extensien)nembers:

typedef struct
{
size t gl _pathc;
char** gl _pathv;
size t gl _offs;
int gl _flags;
void (* gl _cl osedir) (void *);
struct dirent64 *(* gl _readdi r64) (void *);
void *(* gl _opendi r) (const char *);
int (* gl _I stat) (const char *, struct stat *);
int (* gl _stat) (const char *, struct stat *);
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glob64 -is-a-64bitversionof t;

Structure members with the same name as corresgpnmbers of glob _t as defined in ISO POSIX (2003) shall
have the same purpose.

Other members are defined as follows:

gl _flags

reserved for internal use

gl _closedir

pointer to a function capable of closing a dioegtopened byl _opendi r

gl _readdir64

pointer to a function capable of reading entimes large directory
gl _opendir
pointer to a function capable of opening a latgectory

gl _stat

pointer to a function capable of returning fitatas for a large file

gl _Istat
pointer to a function capable of returning fitatas information for a large file or symbolic link

A large file or large directory is one with a sizhich cannot be represented by a variable of typée.o

Return Value

On success, 0 is returned. Other possible retums a

GLOB_NOSPACE

out of memory

GLOB_ABORTED

read error

GLOB_NOMATCH

no match found
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Name

globfree64 — free memory from glob64() (Large File Support)
Synopsis

#include <glob.h>
void gl obfree64(glob64_t  *pgl ob);

Description

globfree64  frees the dynamically allocated storage from afiezacall toglob64 .

globfree64 is a 64-bit version aflobfree
initgroups

Name

initgroups — initialize the supplementary group access list

Synopsis

#include <grp.h>

Chapter 1. Libraries
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#include <sys/types.h>
int i nitgroups(constchar *user, gid_t group);

Description
initgroups——initializedf thegroup-aceessiptocess has appropriate privilege, ithiggroups  function shall

initialize the Supplementary Group IDs for the emtrprocesdy reading the group database and using all grofips
whichuser is a member. The additional grogpoup is also added to the list.

Return Value

On success, 0 is returned. On error, -1 is retuamekthe global variablerro is set appropriately.

Errors

EPERM

The calling process does not have sufficientileges.

ENOMEM

Insufficient memory to allocate group informatistnucture.

See Also

setgroups
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loctl

Name

ioctt — control device

Synopsis

#include <sys/ioctl.h>
int ioctl (int d,int request , ...);

Description

Theioctl O function shall manipulate the underlying devicegpaeters of special filed. shall be an open file
descriptor referring to a special file. Tioetl - function shall take three parameters; the typevahae of the third
parameter is dependent on the deviceraaguest .

An-application-maonforming LSB applications shaibt callioctl  exceptferin situations explicitly stated in this
specification.
Return Value

On success, 0 is returned. Antl  may use the return value as an output paramederedirn a non-negative value
on success. On error, -1 is returned and the glarédbleerrno is set appropriately.

Errors

EBADF

d is not a valid descriptor.

EFAULT

The third parameter references an inaccessibieamearea.

ENOTTY

d is not associated with a character special device.

ENOTTY
The specified request does not apply to the &frabject thad references.

EINVAL

r equest or the third parameter is not valid.
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Name

sockio — socket ioctl commands

Synopsis

#include <sys/socket.h>
#include <net/if.h>

Chapter 1. Libraries
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#include <netinet/in.h>
int ioctl(int sockfd,int request,char  *argp);

Description

Socketioctt commands are a subset of bl  calls, which can perform a variety of functionssmtkets.
sockf d shall contain the value of a file descriptor thas created with theocket oraccept calls.

Socketioctl commands apply to the underlying network interfaead affect the entire system, not just the file
descriptor used to issue tioet

The followingiect—svalues forr equest areprevidedaccepted

SIOCGIFCONF
Gets the interface configuration list for theteys.“argp

SIOCGIFCONF is a-peintesimilar to the if_nameindex  family found in the ISO POSIX (2003) or the
getifaddrs ~ family found in BSD derived systems.

ar gp shall point taa ifconf structureas described ianet/if.h> . Before calling, the caller shalllocateset
thei fc_i fcu.ifcu_reqfield to point to an array of ifreq structuresdaet f c_| en to the sizen bytesof
this allocated arragin-bytes) Upon returnj f c_I en will contain theameunsize in byteof the array which
was actually usethgain-in-bytes) If it is the same as the length upon calling,dhker should assume that the
array was too small and try again with a largeaarr

On success, SIOCGIFCONF can return any nonnegeadive.?

Rationale

Historical UNIX systems disagree on the meaning of the return value.

SIOCGIFFLAGS

Gets the interface flags for the indicated irteefar gp isa-peinteshall pointto a ifreq structure. Before calling,
the caller should fill in theé f r _nane field with the interface name, and upon reture, th
ifr_ifru.ifru_fl ags field is set with the interface flags.

SIOCGIFADDR

Gets the interface addrdss-for thesystengiven interfacear gp is-a-peinteshall pointto a ifreq structure.
Before calling, the caller should fill in theé r _name field with the interface name, and upon reture, th
ifr_ifru.ifru_addr field is set with the interface address.

SIOCGIFNETMASK

Gets the network mask for thedicatedjiveninterfacear gp is-apeinteshall pointto a ifreq structure. Before
calling, the caller should fill in thief r _nane field with the interface name, and upon reture, th
ifr_ifru.ifru_netmask field is set with the network mask.

FIONREAD

Returns the amount of queued unread data iretteave bufferArgumentis-a-peintar gp shall pointto an
integer where the result is to be placed.
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Return Value

On successf r equest is SIOCGIFCONF, a non-negative integer shall bherned. If request is not
SIOCGIFCONF, on succeSsis returned. On error, -1 is returned and théagleariableerrno is set appropriately.

Errors

EBADF

sockf d is not a valid descriptor.

EFAULT

ar gp references an inaccessible memory area.

ENOTTY
——cecledsnetoacocinindnith o chornainr coneinl davice,

ENOTTY
The specified equest does not apply to the kind of object that the dpsar sockf d references.

EINVAL
Eitherr equest anebr ar gp are-neis invalid.

ENOTCONN

The operation is only defined on a connected epdlut the socket wasn't connected.
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kill

Name

kil — send a signal

Synopsis

#include <signal.h>
int kill(pid_t pid,int si g);

Description
kill is as specified in th8ingle-UNPX-Specification,-ersiohSD POSIX (2003but with differences as listed

below.

Process ID -1 doesn't affect calling process

If pi d is specified asl , si g shall not be sent to the calling procesdther than this, the rules in tBéagle- UNIX
SpecificationVersionI30 POSIX (20033pply.

Notes

31— Rationale

This was a deliberate Linus decision after an unpopular experiment in including the calling process in the 2.5.1
kernel. See "What does it mean to signal everybody?", Linux Weekly News, 20 December 2001,
http://lwn.net/2001/1220/kernel.php3

mbsnrtowcs

Name

mbsnrtowcs — convert a multibyte string to a wide charactengt

Synopsis

#include <wchar.h>

size t nmbsnrtowcs(wchar_t *dest ,constchar **src,size_t nns,size_t | en,mbstate_t *ps);
Description

mbsnrtowcs is like mbsrtowes , except that the number of bytes to be convestading asr c, is limited tonns.

If dest is not aNULL pointer,mbsnrtowcs converts at mostns bytes from the multibyte stringr ¢ to a
wide-character string starting@gst . At most,| en wide characters are writtend@st . The statgs is updated.

The conversion is effectively performed by repebtedlling:
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mbrtowc(dest, *src, n, ps)

wheren is some positive number, as long as this calleseds, and then incrementidgst by one andr ¢ by the
number of bytes consumed.

The conversion can stop for three reasons:

« An invalid multibyte sequence has been encounténeithis casesr c is left pointing to the invalid multibyte
sequence, (size_t)(-1) is returned, ando is set to EILSEQ.

« Thenns limit forces a stop, dren non-L"\O' wide characters have been storeteat . In this casesr c is left
pointing to the next multibyte sequence to be caeds and the number of wide characters writtetiest is
returned.

« The multibyte string has been completely conveiitezluding the terminating "\O' (which has the sidfect of
bringing baclkps to the initial state). In this cas®; ¢ is set toNULL, and the number of wide characters written to
dest , excluding the terminating L\O' character, isuraed.

If dest iSNULL, | en is ignored, and the conversion proceeds as aleaeept that the converted wide characters are
not written out to memory, and that no destinatemgth limit exists.

In both of the above casespi$ is aNULL pointer, a static anonymous state only knowmibenrtowcs is used
instead.

The programmer shall ensure that there is roomatfteast en wide characters atest .

Return Value

mbsnrtowcs returns the number of wide characters that makihe@gonverted part of the wide character string, n
including the terminating null wide character. ffiavalid multibyte sequence was encountered, (§j¢4) is
returned, and the global varialdeno is set to EILSEQ.

Notes

The behavior ofnbsnrtowcs depends on theC_CTYPEcategory of the current locale.

Passing NULL ags is not multi-thread safe.

memmem

Name
memmem- locatea-substrinbytes

Synopsis

#define _GNU_SOURCE
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#include <string.h>
void *menmen{const void *hayst ack, size_t hayst ackl en, const void *needl e, size_t
needl el en);

Description

memmerfinds the start of the first occurrence of gabstrindyte array referenced Imeedl| e of lengthneedl el en
in the memory arehayst ack of lengthhayst ackl en.

Return Value

memmerreturns a pointer to the beginning of thésstrindpyte array or NULL if the substrindpyte arrayis not found.

Notes

Earlier versions of the C Ilbrary (prlor to gI|bc12 contained memmemas%mke&mﬂm%ranwmmth

various problemsand'
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memrchr

Name

3845 memrchr — scan memory for a character

Synopsis

3846  #include <string.h>

3847 void *ment chr (const void *s,int c, size_t n);
Description

3848 | Thememrchr returns-a-pointerto-tifanction shall locate thiasteeeurrenceccurencef c (converted to an unsigned
3849 | char)in thefirstinitial n eharacterisytes (each interpreted as an unsigned dfahestringrepresentaibject pointed
3850 | tobys.

Return Value

3851 | Thememrchr shall return a pointer to the located byte, oulh pointer if the byte does not occur in the objec

Errors

3852 No errors are defined.

See Also

3853 memchr
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ngettext

Name
ngettext — perfermlookup-iSearchmessageatalogatalogdor the-eurrent LEC—MESSAGESHocgleiral string
Synopsis

#include <libintl.h>

. 6 iable.

char *ngett ext (const char *negi d1, const cha *negi d2, unsigned long int n);

Description

Thengettext ~ function shall search the currently selected ngessatalogs for a string matching the singulangtri
nmsgi d1. If a string is located, andiifis 1, that string shall be returnednlfs not 1, a pluralized version (dependant
onn) of the string shall be returned.

Thengettext  function is equivalent tdcngettext(NULL, msgidl, msgid2, n, LC_MESSAGES)

Return Value
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If a string is found in the currently selected naemscatalogs farsgi d1, then ifn is1 a pointer to the located string
shall be returned. Hi is not1, a pointer to an appropriately pluralized versidthe string shall be returned. If no
message could be found in the currently selectesageecatalogs, thenrifis 1, a pointer tavsgi d1 shall be returned,
otherwise a pointer tosgi d2 shall be returned.

Applications shall not modify the string returnegdryettext

Errors

None.

Thengettext  function shall not modifgrmo .

See Also

gettext (baselib-gettext.html), dgettext, ngettexigettext, dcgettext, dcngettext, textdomain, teirdlomain,
bind_textdomain_codeset

obstack free

Name

obstack_free = — free an object in the obstack

Synopsis

#include <obstack.h>
void obstack_free((struct obstack *obst ack), void *bl ock);

Description

obstack_free  frees an object in the obstack.

Future Directions

Future versions of this specification may not idwsupport for this interface.
open

Name

open — open a file
Synopsis

#include <sys/stat.h>
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#include <fcntl.h>
int  open-is(const char *pat h, int oflag, ...);

Description

Theopen function shall behavas specified iIlSOHEC-9945: POSIX R003Portable-Operating-System(POSbgand
Fhe-Single- UNIX®-Specification(SUS)) Butexceptwith differences as listed below.

May return ENODEYV in place of ENXIO

Where ISGHEC-9945:POSIX R003Rs B
V3) specifies an ENXIO return, a conforming |mplemdmtamay return e|ther ENXIO or ENODEV.
Implementations arenceuargeencouragedo return ENXIO*

Neotes

31— Rationale

As of spring 2004, we-den'tknow-of-afyo Linux kernel patches to switch to ENXIO are known, but we-believd is
believed that such a kernel patch would be accepted if submitted.

opterr

Name
opterr — external variable used in getopt()
Synopsis

extern int opterr

Description

opterr is used as a flag to suppress an error messageageth bygetopt . Whenopterr is set to, it suppresses
the error message generatedgbtopt when that function does not recognize an optiaratter.
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optind

Name

3907 optind — external variable used in getopt()
Synopsis

3908 extern int optind ;
Description

3909 ‘ optind holds the current index of the arragr—argv [], which contains the command line options beiagsed by
3910  getopt .

optopt

Name

3911  optopt — external variable used in getopt()

Synopsis

3912 extern int optopt

Description

3913  optopt holds the unknown option character when that optlwaracter is not recognized dptopt .
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pmap_getport

Name
3914 | pmap_getport — Returngind the port numbesn-whickassigned t@ servicas-waitingforegistered with a
3915 | portmapper

Synopsis

3916  #include <pmap_cint.h>
3917 | extern—u_short  *prap_get port (structsockaddr_in *addr ess,__constu_long program__const
3918 u_long *version,u_int pr ot ocol );

Description

3919 Thepmap getport retumaiunctlon shall returrthe port numbe@n%ehas&gned t@ serV|ce;sJ\Aﬂﬁ&t}ﬂgq‘-(yC
3920 F |

3921
3922 B C Bindingservice
3923 ing Protocols for ONEBC

3924 | Version 2. Theomap_getport  function shall be called given the RPC program berpr ogr am the program

3925 | versionver si on, and transport protocglr ot ocol . Conforming implementations shall support both

3926 | IPPROTO_UDRandIPPROTO_TCRprotocols. On entrygddr ess shall specify the address of the system on wihieh t
3927 | portmapper to be contacted resides. The valueld®ss->sin_port shall be ignored, and the standard value for
3928 | the portmapper port shall always be used.

3929 Security and network restrictions may prevent a conforming application from contacting a remote RPC Binding
3930 Service.

Return Value

3931 | On success, themap_getport  function shall return the port number in host bytéer of the RPC application

3932 | registered with the remote portmapper. On failifreither the program was not registered or theatenportmapper
3933 | service could not be reached, fieap_getport  function shall return Of the remote portmap service could not be
3934 reached, the status is left in the global variapdecreateerr
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pmap_set

Name
pmap_set — Establishes mapping to machingstmap-RPC Bindservice.
Synopsis

#include <rpc/pmap_clnt.h>
*pmap_set (__constu_long program __constu_long ver si on, int pr ot ocol , u_short port);

Description

pmap_set establishes a mapping between the tfijgde ogr am ver si on, pr ot ocol ] andport on the
machine'spertmap-RPC Bindservice. The value gfr ot ocol is most likelylPPROTO_UDRor IPPROTO_TCP
Automatically done bgvc_register

Return Value

pmap_set returns 1 if it suceeds, O otherwise.

pmap_unset

Name
pmap_unset — Destroysal-mapping-between-the-triple-and-pdriBC Binding
Synopsis

#include <rpc/rpc.h>

void pmap_unset (u_long prognum u_long ver snum;

Description

As a user interface to thpertmap-RPC Bindservice pmap_unset destroys all mapping between the triple
[prognumver snum *] andports on the machineisertmap-RPC Bindservice.

Return Value

pmap_unset returns 1 if it succeeds, zero otherwise.

150



Chapter 1. Libraries

psignal
Name
3950 psignal — print signal message
Synopsis
3951  #include <signal.h>
3952 void psignal (int sig, constchar *s);
3953 extern const char *const sys_siglist 1
Description

3954 | Thepsignal displaydunction shall display message diestderr eensistingtream. Ifs is not the null pointer,
3955 | and does not point to an empty string (&@. ), the message shall consdtthe strings, a colon, a space, and a
3956 | string describing the signal numlsarg; otherwisepsignal  shall display only a message describing the signal
3957 | numbersi g. If si g is invalid, the message displayed-shallindicate an unknown signal.

3958  The arraysys_siglist holds the signal description strings indexed lgyal number.

Return Value

3959  psignal returns no value.

random_r

Name
3960 random_r — generate random number
Synopsis
3961 | extera—int random r ((structrandom_data* _restrict __buf),int32_t*__restrict __result);

Description

3962 random_r is a reentrant version edndom , which generates a pseudorandom number.

Future Directions

3963 | Since this function requires support from otherctions not specified in this specification (mostaiiy
3964 | initstate_r ), a future version of this specification may degatte this interface.
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setbuffer

Name
3965 setbuffer =~ — stream buffering operation
Synopsis

3966 #include <stdio.h>
3967 void setbuffer(FILE *stream char *puf , size_t si ze);

Description

3968  setbuffer is an alias for the call teetvbuf . It works the same, except that the size of tHéebin setbuffer s
3969  up to the caller, rather than being determinedieydefaulBUFSI Z.

setdomainname

Name

3970 ’ setdomainname — set NIS domain nam®EPRECATED)

Synopsis

3971 #include <unistd.h>
3972 |
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extern—int set domai nnane (char* nane , size_t nanel en );

Description

If NIS is in use, set the NIS domain name. Noté this is not the same as the domain name whichighes the
domain portion of a fully qualified domain namer(@&ample, in DNS). If NIS is not in use, this ftino may set the
domain name anyway, or it may fail.

This call shall fail unless the caller has apprateriprivileges.

nanel en shall be the length of the string pointed tonlayre.

Return Value

On succesgetdomainname  returrsshall returrDifsueeesstul;Otherwise, it shall retursl #ret-{in-which-casand
seterrno  is-setto indicate the errgr

Errors

EPERM

The process did not have sufficient privilegsebthe domain name.

EINVAL

nane is a null pointer
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setgroups

Name

setgroups — set list of supplementary group IDs

Synopsis

#include <grp.h>
int setgroups(size_t si ze, const gid_t *[ist);

Description

If the process has appropriate privilege,détgroups  setsfunction shall sethe supplementaryroupgroup IDsfor
the process—-Only-the-supesecurrent process.i st shall reference an array®if ze group IDs. A procesmayuse
thisfunctiohave at mMosSiGROUPS_MAsupplementary group IDs

Return Value

On succedsl completion 0 is returned. On error, -1 is returned andgilsbalvariableerro is setappropriatejo
indicate the error

Errors

EFAULT

| i st has an invalid address.

EPERM
Theuserigrocess doesotthe-supetuserhave appropriate privileges.

EINVAL
si ze is greater thaNGROUPE32-forLinux-2-0-32)MAX
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sethostid

Name

3999  sethostid — set the unique identifier of the current host

Synopsis

4000  #include <unistd.h>
4001 int sethosti d(long int host i d);

Description

4002  sethostid  sets a unique 32-bit identifier for the currentciriae. The 32-bit identifier is intended to be wq
4003  among all UNIX systems in existence. This normedlgembles the Internet address for the local madmsreturned
4004 by gethostbyname (3), and thus usually never needs to be set.

4005  Thesethostid call is restricted to the superuser.

4006 host i d is stored in the filéetc/hostid

Return Value

4007  gethostid  returns the 32-bit identifier for the current hastset bgethostid  (2).

Files

4008 /etc/hostid

sethosthname
Name

4009 sethostname — set host name
Synopsis

4010  #include <unistd.h>
4011 | #include <sys/param.h.h>
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4012 | #include <sys/utsname.h>

4013

4014
4015
4016

4017
4018
4019
4020

4021

4022

4023

4024

4025

4026

4027

4028

4029
4030

4031

4032
4033

4034
4035
4036
4037
4038
4039
4040

int set host nane(const char *nane, size_t | en);

Description

If the process has appropriate privileges sédthostname ehangefinction shall changthe host nameffor the
currentprocessanacine. Thanane shall point to a null-terminated string of at mben bytes that holds the new
hostname.

If the symbolHOST_NAME_MAX defined, or ibysconf(_ SC_HOST_NAME_MAX) returns a value greater than 0, this
value shall represent the maximum length of the nestname. Otherwise, if the symibAXHOSTLE# defined, this
value shall represent the maximum length for the hestname. If none of these values are defineditiiximum
length shall be the size of thedenane field of the utsname structure

Return Value

On success, 0 is returned. On error, -1 is retuamedthe global variabkro is set appropriately.

Errors

EINVAL

| en is negative or larger than the maximum alloweé siz

EPERM
- the caller was not the superuser.

the process did not have appropriate privilege.

EFAULT

nane is an invalid address.

Notes
TheSingle UNIX-Specification, Versiongliarantees-that:

Rationale

ISO POSIX (2003) guarantees that:

Maximum length of a host name (not including thenieating null) as returned from tlyethostname function shall be at
least 255 bytes.

The glibc C library does not currently defiH®©ST_NAME_MAXNd although it provides the name
_SC_HOST_NAME_M#xcall tosysconf returns -1 and does not altarno in this case (indicating that there is no
restriction on the hostname length). However, filcgnanual idicates that some implementations heaye
MAXHOSTNAMELES a means of detecting the maximum length, whée_inux kernel at release 2.4 and 2.6 stores
this hostname in the utsname structure. While line ghanual suggests simply shortening the nami¢ unt
sethostname succeeds, the LSB requires that one of the fitgt fnechanisms works. Future versions of glibc may
provide a more reasonable result freyaconf (_SC_HOST_NAME_MAX
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setsockopt

Name

setsockopt — set options on sockets
Synopsis

#include <sys/socket.h>
#include <netinet/in.h>
int setsockopt(int sockfd,int | evel , int opt nane, void *opt val , socklen_t opt | en);

Description

In addition to thesetsockopt  options specified in SUSv8etsockopt  also supports the options specified here.

The followingsetsockopt  operations are provided favel IPPROTO_IP:

IP_MULTICAST_TTL

Set or reads the time-to-live value of outgoingtioast packets for this sockept val is a pointer to an integer
which contains the new TTL value.

IP_MULTICAST_LOOP

Sets a boolean flag indicating whether multigestkets originating locally should be looped baxckhe local
socketsopt val is a pointer to an integer which contains the flag/value.

IP_ADD_MEMBERSHIP

Join a multicast grouppt val is a pointer to a ip_mreq structure. Before cgllithe caller should fill in the

i mr_nul tiaddr field with the multicast group address anditihe _addr ess field with the address of the
local interface. If nt _addr ess is set to INADDR_ANY, then an appropriate intedas chosen by the
system.

IP_DROP_MEMBERSHIP

Leave a multicast grouppt val is a pointer to a ip_mreq structure containingghme values as were used
with IP_ADD_MEMBERSHIP.

IP_MULTICAST_IF

Set the local device for a multicast sockgtt val is a pointer to a ip_mreq structure initializedhr same
manner as with IP._ADD_MEMBERSHIP.

The ip_mreq structure contains two struct in_adeld$:i mr _nul t i addr andi nr _addr ess.

Return Value

On success, 0 is returned. On error, -1 is retuamekthe global variablerro is set appropriately.
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setutent

Name

setutent — accesstmp-fileuser accounting databasetries

Synopsis

#include <utmp.h>
void set ut ent (void);

Description

Thesetutent  function shall reset the user accounting databasie that the next call tetutent  shall be return the
first record in the database. It is recommendezhtoit before any of the other functions that @gieron the user
accounting databases (eggtutent )

Return Value

None.
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sigandset

Name

sigandset — build a new signal set by combining the two inpetis using logical AND

Synopsis

#include <signal.h>
extern—int  si gandset (sigset_t *set, const sigset_t *| ef t, const sigset_t *right);

Description

Thesigandset is-ashall combine the twsignalfunetionthat-builds-a-hew-signal-sets referencebly eombining
the-twe-inputsetsef t andri ght , usingalogical AND- operation, and shall place the result in the locat

referenced bget , The resulting signal set shall contain only sigitlaat are in both the set referenced byt and
the set referenced oy ght .

Return Value

On successigandset  shall return 0. Otherissigandset  shall return -1 and setrno to indicate the error.

Errors

EINVAL

One or more ofet , | ef t, orri ght was a null pointer.

See Also

sigorset

sigblock

Name

sigblock — manipulate the signal mask

Synopsis

#include BSD_SOURCE
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4090  #include <signal.h>
4091 int sigbl ock(int nask);

Description

4092

4093

4094

4095 | Thesigblock function shall add the signals corresponding éotifs set inmask to the set of signals currently being
4096 | blocked from delivery.

Return Value

4097 | Thesigblock function shall return the previous signal mask.

Errors

4098 None.

Notes

4099 | sigblock is made obsolete yjgprocmask (2). A future version of this specification may degate this function.

siggetmask
Name

4100  siggetmask — manipulate the signal mask
Synopsis

4101 | #define _BSD_SOURCE
4102  #include <signal.h>
4103 int si gget mask(void);

Description

4104 | Thesiggetmask function shall return the current set of maskemais.

Notes

4105  siggetmask is made obsolete lyjgprocmask (2).
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sigisemptyset

Name

sigisemptyset — check for empty signal set

Synopsis

#include <signal.h>
extern—int  si gi senpt yset (const sigset_t *set);

Description

Thesigisemptyset  function shall check for empty signal set refeszhbyset .

Return Value

Thesigisemptyset ~ function shall return a positive non-zero valuthé signal set referenced gt is empty, or
zero if this set is empty. On erraigisemptyset ~ shall return -1 and setrno to indicate the error.

Errors

EINVAL

set is a null pointer.

sigorset

Name

sigorset  — build a new signal set by combining the two inpets using logical OR

Synopsis

#include <signal.h>
int sigorset (sigset_t *set, const sigset_t *| ef t, const sigset_t *right);

Description
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Thesigorset  shall combine the two signal sets referencetlddfyt andri ght, using a logical OR operation, and
shall place the result in the location referencgd &t , The resulting signal set shall contain only sigtiaat are in
either the set referenced bgf t or the set referenced by ght .

Return Value

On successigorset  shall return 0. Otherissigorset  shall return -1 and setrno to indicate the error.

Errors

EINVAL

One or more ofet , | ef t, orri ght was a null pointer.

See Also

sigorset
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sigreturn
Name
4132  sigreturn  — return from signal handler and cleanup stack éam
Synopsis
4133 int sigreturn(unsigned long __unused);
Description
4134
4135
4136

4137 | Thesigreturn  function is used by the system to cleanup aft@giaal handler has returned. This function is not i
4138 | the source standard; it is only in the binary séadd

Return Value

4139  sigreturn never returns.

4140
4141

4142
4143 | lust/srellinudarchialphalkernelfentry,.s——

stime
Name
4144  stime — settime
Synopsis
4145 | #define _SVID_SOURCE -/ glibe-heedsthis*/——
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#include <time.h>
int  stine(time_t *t);

Description

If the process has appropriate privilege, dfi@e function shall set the system's idea of the time date. Time,
referenced by, is measured in seconds from the epoch (definé8@POSIX (2003) as 00:00:00 UTC January 1,
1970).

Return Value

On successtime shall return 0. Otherwisetime shall return -1 andrrno  shall be set to indicate the error.

Errors

EPERM

The process does not have appropriate privilege.

EINVAL

t is a null pointer.
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stpcpy

Name

stpcpy — copy a string returning a pointer to its end

Synopsis

#include <string.h>
char *stpcpy(char* restrict dest, const char * restrict src);

Description

Thestpcpy eepiesunction shall copyhe string pointed to byr ¢ (including the terminating "\O' character) to the
array pointed to bgest . The strings may not overlap, and the destinattdngdest shall be large enough to
receive the copy.

Return Value

stpcpy returns a pointer to the end of the strifggst (that is, the address of the terminating '\O' abtar) rather than
the beginning.

Example
This program usestpcpy to concatenat®o andbar to produceoobar , which it then prints.

#include <string.h>

int

main (void)

{
char buffer[256];
char *to = buffer;
to = stpcpy (to, "foo");
to = stpepy (to, "bar");
printf ("%s\n", buffer);
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stpncpy

Name

stpncpy — copy a fixed-size string, returning a pointeitsoend

Synopsis

#include <string.h>
char *stpncpy(char* restrict dest, const char * restrict src, size_t n);

Description

Thestpncpy function shall copy at mostcharacters from the string pointed toshyc, including the terminating \0
character, to the array pointed todyst . Exactlyn characters are written dést . If the lengthstrlen (src) is
smaller tham, the remaining charactersdmest are filled with \O characters. If the lengtiien ('src) is greater
than or equal to, dest will not be \0 terminated.

The strings may not overlap.

The programmer shall ensure that there is roomatfteash characters alest .

Return Value

Thestpncpy function shall return a pointer to the terminathidLL in dest , or, ifdest is not NULL-terminated,
dest +n.
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strcasestr

Name

strcasestr — locate a substring ignoring case

Synopsis

#include <string.h>
char *strcasestr (constchar *s1, const char *s2);

Description

o
puti ings.

Thestrcasestr  shall behave astrstr , except that it shall ignore the case of botmgsi Thestrcasestr
function shall be locale aware; thasigasestr ~ shall behave as if both strings had been convésteniver case in
the current locale before the comparison is peréarm

Return Value

Upon successful completiostrcasestr  shall return a pointer to the located string oul pointer if the string is
not found. Ifs2 points to a string with zero length, the functimall returns 1.
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strerror_r

Name
strerror_r — reentrant version of strerror
Synopsis

#include <string.h>
extern—<char *strerror_r(int errnumchar *buf, size_t buf | en);

Description

strerror_r is a reentrant version sefrerror . strerror_r returns a pointer to an error message correspgttdin
error numbeer r num The returned pointer may point within the butierf (at mostouf | en bytes).?

Notes
1~ Note the optional use of the buffer, unlike the strerror_r  found in theSirgle-UNb{-Specification,\VersionS®

POSIX (2003), in which the message is always copied into the supplied buffer. The return types also differ.

strfry

Name
strfry — randomize a string
Synopsis

#include <string.h>
char *strfry(char *string);

Description

strfry  randomizes the contentssifr i ng by usingrand (3) to randomly swap characters in the string. fHseilt is
an anagram oft ri ng.

Return Value

strfry  returns a pointer to the randomized string.
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strndup

Name

strndup — return a malloc'd copy of at most the specifiachber of bytes of a string

Synopsis

#include <string.h>
extern—char *strndup(const char *string, size_t n);

Description

Thestrndup  returagunction shall returrmmalloc 'd copy of at most bytes ofst ri ng. The resultant stringshall
beterminated even if no NULL terminator appears befdFRINGN]st ri ng+n.

Return Value

On successtrndup  shall return a pointer to a newly allocated blo€knemory containing a copy of at masbytes
of st ri ng. Otherwisestrndup shall return NULL and setrno to indicate the error.

Errors

ENOMEM

Insufficient memory available

strnlen

Name

strnlen  — determine the length of a fixed-size string

Synopsis

#include <string.h>
size_t  strnl en(const char *s, size_t max| en);

Description

strnlen  returns the number of characters in the stsingot including the terminating \O character, butast
max| en. In doing thisstrnlen  looks only at the firstax| en characters & and never beyonsl + nax| en.

Return Value

strnlen  returnsstrlen (' S) , if that is less thamax| en, ormax| en if there is no \0 character among the first
max| en characters pointed to Iy
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strptime

Name

strptime  — parse a time string

Description
Thestrptime  isshall behavas specified in th8ingle-UNPX-SpecificationVersionS0 POSIX (2003)ith

differences as listed below.

Number of leading zeroesnay belimited
The Single-UNDX-Specification,VersiehSD POSIX (20033pecifies fields for which "leading zeros are pited

but not required”; however, applications shall exppect to be able to supply more leading zeroethéme fields than
would be implied by the range of the field. Implertetions may choose to either match an input witless leading
zeroes, or treat this as a non-matching inputeikample %j has a range @01 to 366, so0, 00, 000, 001, and045
are acceptable inputs, but inputs sucht® , 0366 and the like are not.

Rationale

glibc developers consider it appropriate behavior tbitbexcess leading zeroes. When trying to parseemgnput
against several format strings, forbidding exceasling zeroes could be helpful. For example, if maéches
0011-12-26 againstom-%d-%Yand then againgtY-%m-%dit seems useful for the first match to fail, awould be
perverse to parse that date as November 12, yedih26second pattern parses it as December 261¢ear

The Single-UNPX-SpecificatidB80O POSIX (2003 not explicit that an unlimited number of leaglizeroes are
required, although it may imply this. The LSB ekfily allows implementations to have either behavituture
versions of this standard may require implemematio forbid excess leading zeroes.

4258 ’ An Interpretation Request is currently pending agigiSO POSIX (2003) for this matter.
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strsep

Name

4259  strsep — extract token from string

Synopsis

4260  #include <string.h>
4261 char *strsep(char **stringp, constchar *del i m);

Description

4262 | H-Thestrsep function shall find the first token in the strirgferenced by the pointst r i ngp, using the characters
4263 | indel i mas delimiters.

4264 | If stringpis NULL, strsep returnashall returnrNULL and desnothing else.

4265 | If stringpisnon-NULL,strsep findsshall findthe first token in thetring referenced bgt r i ngp, where tokens
4266 | are delimited byymbeleharacterdn the stringdel i m This tokenis-shall beterminated with a \O charactgyy
4267 | overwriting the delimitér andst r i ngp isshall beupdated to point past the token. In case no digdimias found,
4268 | the token is taken to be the entire striafgrenced bgt ri ngp, andthe location referenced kst ri ngp is made
4269  NULL.

Return Value
4270 | strsep retdrashall returra pointer to théokenthatis;itreturns-the-originabvaheginningof st+rgpthe token

Notes

4271 | strsep—Thestrsep functionwas introduced as a replacementstak |, since the latter cannot handle empty fields.
4272 | Howeverstrtok conforms toANSHCISO C (1999) and to ISO POSIX (200a)d hence is more portable.

Bugs

strsep— suffers from the same problems3ee AlSo
4273 | strtok —tr-particularstrsep—modifies-the-oginal-string—AveieHt strtok_r

strsignal

Name

4274  strsignal — return string describing signal

Synopsis

4275  #define_GNU_SOURCE
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#include <string.h>
char *strsignal (int sig);

extern const char * const sys_siglist 0;

Description

Thestrsignal  returagunction shall returr@pointer to astring describing the signal numksarg. The string can
only be used until the next call $osignal

The arraysys_siglist holds the signal description strings indexed gypal numberstrsigral——This arrayshould
not be used-if-possible-instead-of this-araagessed directly by applications
Return Value

If si g is a valid signal numbestrsignal  returashall return a pointer tthe appropriate description string—an.

Otherwise strsignal shall return elther a pointer to the stringhknown signal  -message-if-the-signal-number is

, or a null pointer.

Although the function is not declared as returranapinter to a constant character string, appboatshall not modify

thereturnedinstead-for-an-invalid-signal-number.
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* * * 1 * *

oken-and A N delimite a' delim N ) ara an\wwith\ ala

savedfor the next call wrtok—r—— The delimiteistrin i

strtoq

Name

strtog — convert string value to a long or quad_t integer

Synopsis

#include <sys/types.h>
#include <stdlib.h>
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#include <limits.h>
quadt strtog(constchar *nptr,char **endptr, int base);

Description

strtog  converts the stringpt r to a quadt value. The conversion is done accorditige given base, which shall be
betweere and36 inclusive, or be the special valoe

npt r may begin with an arbitrary amount of white spéasedetermined bigspace (3)), followed by a single
optional + or - sign character.bfise is0 or 16, the string may then include a Ox prefix, andrthenber will be read
in base 16; otherwise,tabase is taken as 10 (decimal), unless the nexactaa is0, in which case it is taken as 8
(octal).

The remainder of the string is converted to a leglge in the obvious manner, stopping at the fihgtracter which is
not a valid digit in the given base. (In bases &V, the letteA in either upper or lower case representssl0,
represents 11, and so forth, witliepresenting 35.)

Return Value

strtoq  returns the result of the conversion, unless tieevwould underflow or overflow. If an underflowaurs,
strtoq  returnsQUAD_MIN If an overflow occursstrtog ~ returnsQUAD_MAXn both cases, the global variable
errno is set to ERANGE.

Errors

ERANGE

The given string was out of range; the value eot®d has been clamped.

strtouq

Name

strtouq — convert a string to an uquad_t

Synopsis

#include <sys/types.h>
#include <stdlib.h>
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#include <limits.h>
uquadt strtouq(const char *nptr,char **endptr,int base);

Description

strtouq  converts the stringpt r to a uquadt value. The conversion is done accgrithe given base, which shall
be betweerz and36 inclusive, or be the special valoe

npt r may begin with an arbitrary amount of white spéasedetermined bigspace (3)), followed by a single
optional + or - sign character.bfise is0 or 16, the string may then include a Ox prefix, andrthenber will be read
in base 16; otherwise,tabase is taken as 10 (decimal), unless the nexactaa is0, in which case it is taken as 8
(octal).

The remainder of the string is converted to angmesi long value in the obvious manner, stoppirthaend of the
string or at the first character that does not poeda valid digit in the given base. (In bases alid; the lettea in
either upper or lower case representsBli@presents 11, and so forth, withepresenting 35.)

Return Value

On successtrtoug  returns either the result of the conversion othéfre was a leading minus sign, the negation of
the result of the conversion, unless the originah¢negated) value would overflow. In the caserobeerflow the
function returnsJQUAD_MAANd the global variabkro is set to ERANGE.

Errors

ERANGE

The given string was out of range; the value eoted has been clamped.
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strverscmp

Name

strverscmp  — compare strings holding name and indices/versignbers

Synopsis

#include <string.h>
extern—int st rver scnp(const char *s1, const char *s2);

Description
strversemp—comparesl-ands2-asThestrversmp  function shall compare twatringshelding-ram a similar

manner tostrcmp . If s1 ands2 contain no digitsstrversmp  shall behave asrcmp .

The strings are compared by scanning from lefigfiotr If a digit or sequence of digits is encouatkin both strings at
the same position, the digit sequence is speaialiypared, as described below. If the digit sequeocmpared equal,
the string comparison resumes in bsthandindices/version-numbes? after the digit sequence.

Digit sequences are classified as either "integyal'fractional”. A fractional digit sequence beginith a'0" ;
otherwise the digit sequence shall be treated astegral digit sequence.

If two integral digit sequences are encounteregly #hall be compared as integers for equality.aétfonal digit
sequence shall always compare less than an intgigiabequence. If two fractional digit sequenaes being
compared, then if the common prefix contains oedding zeroes, the longer part shall compare hessthe shorter;
otherwise the comparison shall be strictly numeric.

Examples
Table 1-1. Examples
Call Return Value
strverscmp  ("no digit", "no digit") 0 /* same behavior as strcmp */
strverscmp  ("iten#99", "iten#100") < 0/* same prefix, but 99 < 100 */
strverscmp (" al phal", "al pha0O01") > 0 /*fractional partinferior to integral
*/
strverscmp ("partl f012", "partl fO1") > 0/* two fractional parts */
strverscmp (" fo0o0. 009", "foo.0") < 0 /*twofractional parts butwith leading
zeroes only */
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SVC_register

Name

svc_register — Register Remote Procedure Call Interface

Synopsis
#include <rpc/rpc.h>

void svc_regi ster (SVCXPRT*xprt,u_long prognumu_long versnumvoid (*dispatch)(),u_long
pr ot ocol );

Description

AssociateThesvc_register function shall associate the program identifiegppbpgnumaneat versiornver snum
with the service dispatch procedulé spat ch. If pr ot ocol is zero, the service is not registered withgtvemap
service. Ifpr ot ocol is non-zero, then a mapping of the trighe fgnum ver snum pr ot ocol ] to

Xprt->xp_port is established with the locpbrtmap service(generallypr-ot-ocoliszereRPPROTO_UDRo¥
IPPROTO-TCRH. The procedurdi spat ch has the following form:

int  di spat ch( reguestxpr)}———struct svc_req * request —, SVCXPRT?* xprt);

Return Value

svC_register returns 1 if it succeeds, and zero otherwise.

SVC_run

Name

svc_run — Waits for RPC requests to arrive and calls sergiocedure.

Synopsis

#include <rpc/svc.h>
void svc_run(void );

Description

Thesvc_run reutine-neverreturas—waltsction shall waifor RPC requests to arrivesadandealsunpack each
request, and dlspatch |tllbe approprlateeme&preeed%u&mystered handler. Under normal conditions,
un shall notreturn it

shall only return if serious errors occur that gmvfurther processing
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svc_sendreply

Name

svc_sendreply — called by RPC service's dispatch routine

Synopsis

svc_sendrepl y(SVCXPRT *xprt, xdrproc_t out proc, char out);

Description

Called by an RPC service's dispatch routine to slemdesults of a remote procedure call. The paterrer t is the
request's associated transport harmle;pr oc is the XDR routine which is used to encode theltesandout is the
address of the results. This routine returns oitesificceeds, zero other-wise.

svcicp _create

Name

svctcp_create — Creates a TCP/IP-based RPC service transport.

Synopsis

#include <rpc/rpc.h>
SVCXPRT*svctcp_create(int  sock, u_int send_buf _si ze, u_int recv_buf _size);

Description

svctcp_create  cretes a TCP/IP-based RPC service transport, iichvithreturns a pointer. The transport is
associated with the sockebck, which may b&RPC_ANYSOGKn which case a new socket is created. If th&estais
not bound to a local TCP port, ten this routinediiit to an arbitrary port. Upon completiopst->xp_sock s the
transport's socket descriptor, aqtt->xp_port is the transport's port number. Since TCP-based i&es buffered
I/0O, users may specify the size of buffers; valokezero choose suitable defaults.

Return Value

svctcp_create  returns NULL if it fails, or a pointer to the RR@rvice transport otherwise.
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svcudp_create

Name
4392  svcudp_create — Creates a UDP-based RPC service transport.
Synopsis

4393  SVCXPRT *
4394  svcudp_create(int sock);

Description

4395  This call is equivalent tevcudp_bufcreate  (sock, SZ, SZ) for some default size SZ.
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system

Name

system — execute a shell command

Synopsis

#include <stdlib.h>
int  syst em(const char *string);

Description
Thesystem executes-a-command-specifieaction shall behave as describaagt+i-ng-by-calling/bin/sh— ¢

a¥al aVaa:1aTa = vy he

system—does-not-affect-the-wait status-of-any-otherebid$bO POSIX (2003)

Notes

The fact thasystem ignores interrupts is often not what a programtaidrhe Single- UNB-SpeeificatidB80 POSIX
(2003)describes some of the consequences; an additonaéquence is that a program caléggtem from a loop
cannot be reliably interrupted. Many programs wiint to use thexec {3) family of functions instead.

Do not usesystem from a program witlsuid orsgid privileges, becausgrangenexpectedialues for some
environment variables might be used to subveresyshtegrity. Use thexec {3) family of functions instead, but not
execlp {3) orexecvp {3). system will not, in fact, work properly from programs Wisuid orsgid privileges on
systems on whichbin/sh  is bashversion 2, sinceash?2 drops privileges on startup. (Debian uses a fieabash
which does not do this when invokedsds)

The check for the availability éfin/sh  is not actually performed; it is always assumebd@vailabletSO-dSO C
(1999)specifies the check, bBIOSE2SO POSIX (2003specifies that the return shall always be nonz@nze a
system without the shell is not conforming, ani this that is implemented.

It is possible for the shell command to return 12¥that code is not a sure indication thatettezve call failed;
check the global variablero to make sure.
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textdomain

Name

textdomain — set the current default messagéaloglomain

Synopsis

#include <libintl.h>
extern—char *t ext domai n(const char *domai nnamne);

Description

Thetextdomain  setdunction shall sethe current default messaggtaloglomainto dormai nnane-which-remains
valid-across-subsequeubsequentalls tosetlocale—-andgettext -

use the default message domain
If domai nname is NULL, textdemain—returns-the-current-defatlie default message domain shall not be altered

necéindngettext

If domai nname is ", textdomain  shallresetthe default domaito thesystemdefault of "messages".

Return

On successextdomain  shall return the currently selected domain. Otliezwa null pointer shall be returned, and
errno  set to indicate the error.

Errors

ENOMEM
Fhe-function-may-havefalled-if there-was-"instdfitnsufficentmemory availablé.
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unlink

Name

unlink — remove a directory entry

Synopsis

int unl i nk(const char *pat h);

Description

unlink is as specified ithe| SOHEC-9945:POSIX R003Pertable-Operating-System(POSbgand-The-Single
UNEX®-Specification(SUS) Y 3but with differences as listed below.

See also Additional behaviors: unlink/link on dii@g=.

May return EISDIR on directories

If pat h specifies a directory, the |mplementat|on maynmaEJISDIR mstead of EPERM as specified by 15
9945: POSIX R003Po , ENE

Notes

31— Rationale

The Linux kernel has deliberately chosen EISDIR for this case and does not expect to change (Al Viro, personal
communication).

vasprintf

Name

vasprintf — write formatted output to stringdynamically allocatedvith-malloc-and-store-the-address-of the
string

Synopsis

#include <stdarg.h>
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#include <stdio.h>
extern—int  vaspri nt f (char** restrict pt r,constchar* restrict f-G—ormat, va_list arg);

Description

Thevasprintf  witesiunction shall writeformatted output to strirgdynamically allocatedvith-malioe—string, and
storesthe address d@hethatstring inthe location referenced Ipt r . It shall behave assprintf | except that instead
of being called with a variable number of argumeittis called with an argument list as defined<sydarg.h>

Return Value

Refer tofprintf

Errors

Refer tofprintf

vdprintf

Name

vdprintf  — write formatted output to a file descriptor

Synopsis

#include <stdio.h>
extern—int  vdprintf(int fd, constchar* restrict frt—G—format, va_list arg);

Description

Thevdprintf  writesformatted-outputishall behave agprintf  , except that the first argumentidile descriptor
rather than a STDIO stream.

Return Value

Refer tofprintf

Errors

Refer tofprintf
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verrx

Name

4461 | verrx — display formatted erranessagenessage and exit

Synopsis

4462 | #include <stdarg.h>
4463 #include <err.h>

4464 | void—verrx{int—eval,constchar—*fnt valist —args)—

4465

4466 titraa L d

4467 | eutput—TFheoutputisfollowed-by-a-hewline-chagact

4468 void verrx(int eval, constchar *fm, va list args);

Description

4469 | Theverrx shall behave asrx except that instead of being called with a vagabimber of arguments, it is called
4470 | with an argument list as defined bstdarg.h>

4471 verrx does not return, but exits with the valueswfal .

Return Value

4472 None.

Errors

4473 None.

vsyslog

Name

4474  vsyslog — log to system log

Synopsis

4475 | #include <stdarg.h>

184



4476 |
4477

4478 ’
4479

4480 ’

4481

4482

4483

4484

4485

4486
4487

Chapter 1. Libraries

#include <syslog.h>
void vsyslog(nt priority,char *nessage, va_list arglist);

Description

Thevsyslog functionis identical tosyslog as specified itheSingle- UNPX-Specificatid80 POSIX (2003)except
thatar gl i st (as defined bgtdarg.h ) replaces the variable number of arguments.

: : . : |

wait3

Name

wait3 — wait for child process

Description
wait3 is as specified in thingle UNDX-SpecifationVersien-BUSv2but with differences as listed below.

Notes
WCONTINUED and WIFCONTINUED optional

Implementations need not support the functionalftWCONTINUED or WIFCONTINUED.

wait4

Name

wait4 — wait for process termination, BSD style

Synopsis

#include <sys/types.h>
#include <sys/resource.h>
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#include <sys/wait.h>
pid t wait4(pid_t pid,int *st at us, int opt i ons, (struct rusage *rusage));

Description

wait4 suspends execution of the current process unlilld (as specified bgi d) has exited, or until a signal is
delivered whose action is to terminate the curpeatess or to call a signal handling function. ¢héld (as requested
by pi d) has already exited by the time of the call (aalted "zombie" process), the function returns irdiately.
Any system resources used by the child are freed.

The value opi d can be one of:
<-1

wait for any child process whose process groujsi&gual to the absolute valuepifd.

-1

wait for any child process; this is equivalentadlingwait3 .
0

wait for any child process whose process grousl&gual to that of the calling process.
>0

wait for the child whose process ID is equalie value opi d.

The value of options is a bitwise or of zero or enof the following constants:

WNOHANG

return immediately if no child is there to be tedl for.

WUNTRACED
return for children that are stopped, and whatseis has not been reported.

If status is not NULLwait4 stores status information in the locat®nat us. This status can be evaluated with the
following macros?

These macros take the status value (an int ) as an argument -- not a pointer to the value!

WIFEXITED(status)

is nonzero if the child exited normally.

WEXITSTATUS(status)

evaluates to the least significant eight bithefreturn code of the child that terminated, whiey have been set
as the argument to a calldgit or as the argument for a return statement in thi@ program. This macro can
only be evaluated WIFEXITED returned nonzero.

WIFSIGNALED(status)

returns true if the child process exited becadsesignal that was not caught.

WTERMSIG(status)
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returns the number of the signal that causedltiid process to terminate. This macro can onlg\muated if
WIFSIGNALEDreturned nonzero.

WIFSTOPPED(status)

returns true if the child process that causedehgn is currently stopped,; this is only possibthe call was
done usingVUNTRACED

WSTOPSIG(status)

returns the number of the signal that causedhiid to stop. This macro can only be evaluatadifSTOPPED
returned nonzero.

If rusage is not NULL, the struct rusage (as definedys/resource.h ) that it points to will be filled with
accounting information. (Segtrusage (2) for details.
Return Value

On success, the process ID of the child that ex#tedturned. On error, -1 is returned (in partcuivhen no
unwaited-for child processes of the specified laribt), or 0 iWNOHAN®as used and no child was available yet. In
the latter two cases, the global variadsleo is set appropriately.

Errors

ECHILD

No unwaited-for child process as specified dogste

ERESTARTSYS

A WNOHAN®as not set and an unblocked signal 8IGCHILD was caught. This error is returned by the system
call. The library interface is not allowed to retl ERESTARTSYS, but will return EINTR.

waitpid

Name

waitpid — wait for child process

Description
waitpid  is as specified ithe Single- UNX-SpecificatidB80 POSIX (2003)but with differences as listed below.

Need not support WCONTINUED or WIFCONTINUED

Implementations need not support the functionaftWt CONTINUEDr WIFCONTINUED
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warn

Name

warn — formatted error messages

Synopsis

#include <err.h>
void war n(const char o o..L);

Description

Thewarn displaysunction shall display formatted error message on the standard €rneam. Theutput-+he shall
consist of thdast component of the program name, a colon chemaand a spacee-outputharacterlf f nt is ret
nonNULL, it shall be used as a format string for phietf ~ family of functions, andhe formattecerrormessage, a
coloncharacteranda space areutput—Fhenritten tostderr . Finally, theerror message string affiliated with the
current value of the global variakdeno is-eutput—TFhe-outputshall be written tatderr |, followed by a newline
character.

Return Value

None.

Errors

None.
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warnx

Name

warnx — formatted error messages

Synopsis

#include <err.h>
void war nx(const char *fotoo.L);

Description

Thewarnx displaydunction shall display formatted error message on the standard eatpeistream The last
component of the program name, a colon charaatdragpacereshall beoutput. Iff nt isretnonNULL, it shall be
used as the format string for théntf ~ family of functions, anthe formatted error message, a catbaracteranda
spaceareshall be output. Theutput-Fhe-outputishall befollowed by a newline character.

Return Value

None.

Errors

None.
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wepcepy

Name

wcpcepy — copy a wide character string, returning a poitadts end

Synopsis

#include <wchar.h>
wchar_t *wcpcpy(wchar_t  *dest, const wchar_t *src);

Description

wepepy is the wide-character equivalentsticpy . It copies the wide character strisgc, including the terminating
L\O' character, to the arralest .

The strings may not overlap.

The programmer shall ensure that there is roomatfteastvcslen ( src) +1 wide characters aest .

Return Value

wepepy returns a pointer to the end of the wide-charagttémgdest , that is, a pointer to the terminating L"\0'
character.

wcpncpy

Name

wcpncpy — copy a fixed-size string of wide characters, métwg a pointer to its end

Synopsis

#include <wchar.h>
wchar_t *wcpncpy(wchar_t *dest, const wchar_t *src, size_t n);

Description

wepncpy is the wide-character equivalentsgincpy . It copies at most wide characters from the wide-character
stringsr ¢, including the terminating L'\O' character, to #teaydest . Exactlyn wide characters are writtendzst .

If the lengthwcslen (src) is smaller tham, the remaining wide characters in the aagt are filled with L"\O'
characters. If the lengthcslen (src) is greater than or equalmg the stringdest will not be L'\O' terminated.

The strings may not overlap.

The programmer shall ensure that there is roomatfteasin wide characters atest .

Return Value

wepncpy returns a pointer to the wide character one pestast non-null wide character written.
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wcescasecmp

Name

wcscasecmp — compare two wide-character strings, ignoring case

Synopsis

#include <wchar.h>
int wcscasecnp(const wchar_t *s1, const wchar_t *s2);

Description

wcscasecmp is the wide-character equivalentsofcasecmp . It compares the wide-character strgigand the
wide-character string2, ignoring case differences (towupper, towlower).

Return Value

wcscasecmp returns O if the wide-character strirgys ands2 are equal except for case distinctions. It retarns
positive integer i§ 1 is greater thas 2, ignoring case. It returns a negative integesrlifis smaller thais 2, ignoring
case.

Notes

The behavior ofvcscasecmp depends upon theC CTYPEcategory of the current locale.

wcsdup

Name

wcsdup — duplicate a wide-character string

Synopsis

#include <wchar.h>
wchar_t *wcsdup(const wchar_t *s);

Description

wcsdup is the wide-character equivalentsofdup . It allocates and returns a new wide-charactergstwhose initial
contents is a duplicate of the wide-character gsin

Memory for the new wide-character string is obtdiméth malloc (3), and can be freed witfee (3).

Return Value

wesdup returns a pointer to the new wide-character stimdNULL if sufficient memory was not available.
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wesncasecmp

Name

wcsncasecmp — compare two fixed-size wide-character stringspiing case

Synopsis
#include <wchar.h>

int wesncasecmp(const wchar_t *s1, const wchar_t *s2, size_t n);

Description

wcsncasecmp is the wide-character equivalentsfncasecmp . It compares the wide-character strgigand the
wide-character string2, but at mosh wide characters from each string, ignoring cafferdinces (towupper,
towlower).

Return Value

wcscasecmp returns 0 if the wide-character strirgfs ands 2, truncated to at most length are equal except for case
distinctions. It returns a positive integer if toateds 1 is greater than truncate@, ignoring case. It returns a
negative integer if truncatesdl is smaller than truncatex?, ignoring case.

Notes

The behavior ofvcsncasecmp depends upon theC_CTYPEcategory of the current locale.
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wcshlen

Name

wcsnlen — determine the length of a fixed-size wide-chaastring

Synopsis

#include <wchar.h>
size_t wecsnl en(const wchar_t *g, size_t max| en);

Description

wcsnlen is the wide-character equivalentsafnlen . It returns the number of wide-characters in thiegs, not
including the terminating L"\O' character, but atstmax| en. In doing thiswcsnlen looks only at the firstax| en
wide-characters & and never beyonsl + max| en.

Return Value

wesnlen returnsweslen (' s) if that is less thamax| en, ormax! en if there is no L'\Q' character among the first
max| en wide characters pointed to by

Notes

The behavior ofvcsncasecmp depends on theC_CTYPEcategory of the current locale.
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wcsnrtombs

Name

wcesnrtombs  — convert a wide character string to a multi-byteng

Synopsis

#include <wchar.h>
size .t wesnrtonbs(char *dest,constwchar_t **src,size_t nwe,size_t | en,mbstate_t *ps);

Description

wesnrtombs is likewcsrtombs , except that the number of wide characters tmlpeerted, starting &tr c, is limited
to nwe.

If dest is not a NULL pointerwcsnrtombs converts at mosiwe wide characters from the wide-character string
sr ¢ to a multibyte string starting dest . At mostl en bytes are written tdest . The states is updated.

The conversion is effectively performed by repelstedlling:
wcertomb(dest, *src, ps)

as long as this call succeeds, and then increntediéint by the number of bytes written asdc by 1.
The conversion can stop for three reasons:

- A wide character has been encountered that caen@iresented as a multibyte sequence (accordihg turrent
locale). In this cassr c is left pointing to the invalid wide characterizés t)(-1) is returned, aretrno  is set to
EILSEQ.

- nws wide characters have been converted without erteang a L"\O', or the length limit forces a stapthis case,
sr c is left pointing to the next wide character todeaverted, and the number bytes writtedést is returned.

« The wide-character string has been completely avedgeincluding the terminating L'\O' (which hag tide effect
of bringing baclkps to the initial state). In this casg, ¢ is set taNULL, and the number of bytes writtendest ,
excluding the terminating L'\O' byte, is returned.

If dest isNULL, | en is ignored, and the conversion proceeds as alkaeept that the converted bytes are not written
out to memory, and that no destination length liemitsts.

In both of the above casespi$ is aNULL pointer, a static anonymous state only knowwdsnrtombs is used
instead.

The programmer shall ensure that there is roomatfteast en bytes atlest .

Return Value

wesnrtombs  returns the number of bytes that make up the atewgart of multibyte sequence, not including the
terminating L"\O' byte. If a wide character wasanttered which could not be converted, (size_t)Jét¢turned, and
the global variablerrno set to EILSEQ.

Notes
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The behavior ofvcsnrtombs depends on theC_CTYPEcategory of the current locale.

Passing NULL ags is not multi-thread safe.

wcstoq

Name

wcstoq — convertinitialportion-efwide stringhNPFRto longlongint representation
Synopsis

#include <wchar.h>

extern—Ilonglongint west og(constwchar_t* restrict npt r ,wchar_t** restrict endpt r,int
base);

Description

Thewcstoq eenvertfunction shall converthe initial portion of the wide stringpt r tolong long int
representationit is identical towcstoll

Return Value

Refer towcstoll

Errors

Refer towcstoll
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wcstouq

Name
4656 ’ wcstouq — convertinitial-pertion-ofwide stringhNPTRto unsigned long long int representation

Synopsis
4657 #include <wchar.h>

4658 | extern—unsigned long long int west oug(constwchar_t* restrict npt r, wchar_t** restrict
4659 endptr, int base);

Description

4660 | Thewcstouq eonvertsunction shall converthe initial portion of the wide stringpt r to unsignedlonglongint
4661 | representationit is identical towcstoull

Return Value

4662 Refer towcstoull

Errors

4663 Refer towcstoull
xdr_u_int

Name

4664 xdr_u_int — library routines for external data representation

Synopsis

4665 int  xdr_u_int(XDR* xdrs, unsigned int * up);

Description

4666  xdr_u_int is a filter primitive that translates between Gigned integers and their external representations.

Return Value

4667 On success, 1 is returned. On error, O is returned.

1.5. Interfaces for libm

4668 | Table 12829 defines the library name and shared object naminéolibm library
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Library:

libm

SONAME:

See archLSB.

The behavior of the interfaces in this librarypesified by the following specifications:

C606)5USV2

ISOHEC-9945:POSIX R003Ps

1.5.1. Math

ISOHEC-9899: C (199

Nnina-1 090
A : y

1.5.1.1. Interfaces for Math

An LSB conforming implementation shall provide theneric functions for Math specified in Tabl330, with the
full functionality as described in the referenceuierlying specification.

)

Table 1-2930. libm - Math Function Interfaces

acoscos[1] eexrexp[1] expiexpf[1] afinf [2] remguoefemquof[1]
aceshcosi[1] cexplexpf[1] explexpl[1] fahnl [2] remguotemquol[1]
acoslacosh[1] eexpexpl[1] expmlexpml[1] ldexpldexp[1] riatrint [1]
acoshicoshf[1] eimageimag[1] fabdabs[1] ldexpidexpf[1] rintfrintf [1]
aceshcoshl[1] cimagitimagf[1] fabsfabsf[1] ldexpldexpl[1] rinthrint! [1]
acoshcosl[1] cimagkimagl[1] fabsfabsl[1] lgammdgamma[l] | reundound[1]
asimasin[1] elogelog [1] fdimfdim [1] lgamma—igamma_r| reundfoundf[1]
(2]
asinfasinf[1] clegdalogl0[2] fdimffdimf [1] lgammafgammarf roundioundI[1]
[1]
asinfasinh[1] cleglorloglof[2] | feimifdiml [1] lgammaf-tgammaf | sealtscalb[1]
2
asinhfsinhf[1] cleg1orlogl10I[2] feclearexcegeclear | lgammalgammal sealbBcalbf[2]
except[1] [1]
asinhhsinhl[1] clogfclogf[1] fegetentegeten\l] | lgammal-tgammal | sealbbcalbl[2]
2
asinBsinl[1] cloglclogl [1] fegetexceptilafipget | Hrintlirint [1] sealblrscalbln[1]
exceptflag[1]
ataratan[1] eenjconj[1] fegetroundiegetroun| Hrintflirintf [1] sealblnbcalbinf[1]
di]
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atanAtan2[1] eonjfconjf [1] feheldexeedtholde | HrintHirintl [1] sealblnbcalbinl[1]
xcept[1]
atan2atan2f[1] conjlconjl [1] feraiseexeefieraise | Hreundlround [1] sealbrscalbn[1]
except[1]
atan2htan2l[1] copysigitopysign | fesetenfesetenyl1] | Hroundfliroundf[1] | sealbabcalbnf[l]
[1]
atanhtanf[1] copysightopysignf | fesetexceptilaigset | Hroundlllroundl [1] | sealbnabcalbnl[1]
[1] exceptflag[1]
atantatanh[1] copysigntopysignl | fesetredntkesetroun | feglog [1] significanesignifica
(1] d[1] nd[2]
atanhftanhf[1] cox0os[1] fetestexeepietestex | togtdogl0[1] significandbignifica
cept[1] ndf [2]
atanhhtanhl[1] eosttosf[1] feupdateenfeupdat | legt0flogl0f[1] significandbignifica
eenv[1] ndl [2]
atanhtanli[1] cosfrosh[l] finitefinite [3] leg10log10I[1] sinsin [1]
cabgabs[1] eoshtoshf[1] finiteffinitef [2] legidoglp[1] sineosincos[2]
cabstabsf[1] eoshtoshl[1] finitelinitel [2] leghlogb [1] sineosbkincosf[2]
cabstabsl[1] eostosl[1] fleerfloor [1] legflogf [1] sineossincosl[2]
cacosacoyl] epoewcpow[1] floorffloorf [1] legllogl [1] siafsinf [1]
cacostacosf1] epowicpowf[1] fleerifloorl [1] lrintlrint [1] sinksinh[1]
cacosltacosh1] epoewicpowl [1] fmafmal[l] Irintflrintf [1] sinhfsinhf[1]
cacoshfacoshfl] eprojcproj[1] fmaffmaf [1] eintHrintl [1] sinhisinhl [1]
cacoshtacosh[1] eprojfcprojf [1] fmalfmal [1] lroundround 1] sinlsinl [1]
cacostacosl[1] eprojlcprojl [1] fmaxfmax[1] froundfiroundf[1] sgrsqrt[1]
cargcarg[1] ereatreal[1] fmaxifmaxf [1] lroundlroundI [1] sgrtisqrif[1]
cargtargf[1] erealtrealf[1] fmaxifmax! [1] mathermatherr[2] | sgetisqrtl[1]
cargkargl[1] erealtreall[1] fminfmin [1] modimodf[1] tartan[1]
casitasin[1] esircsin[1] fminffminf [1] modffmodff[1] tanftanf[1]
casirtasinf[1] esinfesinf[1] fraiatfminl [1] modfimodfl [1] tanktanh[1]
casinltasinh[1] esinkrsinh[1] fmedfmod [1] Aaman[1] tanhtanhf[1]
casinhtasinhf1] esinhtsinhf[1] fmodffmodf[1] nanhanf[1] tanhtanhl[1]
casinhtasinhl[1] esinhksinhl[1] fmodifmodlI [1] nanhanl[1] tantanl[1]
casintasinl[1] esinlcsinl [1] frexpfrexp [1] nearbyinhearbyint | tgammagammal]
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(1]
catarcatan[1] esgresqrt[1] frexpffrexpf[1] nearbyinthearbyintf | tgammatgammaf
(1] (1]
catantatanf[1] esgrtisqrtf[1] frexplfrexpl [1] neabyintinearbyintl | tgammalgammal
(1] (1]
catanfcatanh[1] esgrtesqrti[1] gammagamma[3] nextaftenextafter trundrunc[1]
(1]
catanhtatanhf1] etarctan[l] gammaflammaf2] | nextafterhextafterf | truneftruncf[1]
(1]
catanhtatanhl[1] etanfctanf[1] gammagjammal[2] | nextafterhextafterl | trunetruncl[1]
(1]
catantatanl[1] ctanfctanh[1] hypethypot[1] nexttowargexttowa | yOyO0 [1]
rd [1]
ebrtcbrt[1] etanhttanhf[1] hypethypotf[1] nexttowardhexttow | yofyOf [2]
ardf[1]
ebrtfcbrtf [1] etanhttanhl[1] hypethypotl [1] nexttowardhexttow | yoly0l [2]
ardl[1]
ebrtlcbrtl [1] etanktanl[1] Hoghilogb [1] powpow [1] vyl [1]
ecoxcos[1] dremfdremf[2] Hogbfilogbf [1] powdowl0[2] yify1f [2]
eeostcosf[1] dremdrem![2] Hogblilogbl [1] powlOpowlOf[2] yiyll [2]
ecositcosh[1] erferf[1] 19j0 [1] powd0powl0I[2] yayn [1]
eecoshtcoshfl1] erfeerfc[1] jO£j0f [2] powdpowf [1] yafynf [2]
eeoshtcoshl[1] erfeferfcf [1] {0401 [2] powlpowl [1] yalynl [2]
eeostcosl[1] erfelerfcl [1] i1 [1] remainderemainder
(1]
ceilceil [1] erfferff [1] 1 [2] remaindenfemainde
rf [1]
ceilfceilf [1] erflerfl [1] 21 [2] remaindeniemainde
rl [1]
ceiliceill [1] expexp[1] jn [1] remguaemquo[l]

Referenced Specification(s)

[1]. ISOUEC 9945:POSIX R003Pertable

V3)

[2]. ISOHEC-9899: C (1999 Programming-Languagess)
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CB06SUSV2

An LSB conforming implementation shall provide tieneric data interfaces for Math specified in TdbB931, with
the full functionality as described in the referedainderlying specification.

Table 1-3031. libm - Math Data Interfaces

sighgansigngam[1]

Referenced Specification(s)

[1]. ISOHEC-9945:POSIX 2003Pse
V3)

1.6. Data Definitions for libm

This section defines global identifiers and theilues that are associated with interfaces contamim. These
definitions are organized into groups that correspto system headers. This convention is useccaswenience for
the reader, and does not imply the existence aktheaders, or their content.

These definitions are intended to supplement thoseided in the referenced underlying specification

This specification uses ISO/IEC 9899 C Languaghaseference programming language, and data tefiniare
specified in ISO C format. The C language is usa fas a convenient notation. Using a C languagerigdon of
these data objects does not preclude their uséhley programming languages.

1.6.1. complex.h

#define complex _Complex

1.6.2. math.h

#define DOMAIN 1
#define SING 2

struct exception
{
int type;
char *name;
double argl;
double arg2;
double retval;

}

#defineisinf(x)  (sizeof (x) == sizeof (float) ? __isinff (x): sizeof (x) == sizeof
(double) ? __isinf (x) : __isinfl (x))

#defineisnan(x) (sizeof (x) ==sizeof (float)?__isnanf(x) : sizeof (x) == sizeof
(double) ? __isnan (x) : __isnanl (x))
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#define HUGE_VAL  0x1.0p2047
#define HUGE_VALF  0x1.0p255f
#define HUGE_VALL  0x1.0p32767L

#define NAN  ((float)Ox7fcO0000UL)

#define M_1_PI 0.31830988618379067154
#define M_LOG10E 0.43429448190325182765
#define M_2_PI 0.63661977236758134308
#define M_LN2 0.69314718055994530942
#define M_SQRT1_2 0.70710678118654752440
#define M_PI_4 0.78539816339744830962

#define M_2_SQRTPI  1.12837916709551257390
#define M_SQRT2 1.41421356237309504880
#define M_LOG2E 1.4426950408889634074
#define M_PI_2 1.57079632679489661923

#define M_LN10 2.30258509299404568402
#define M_E  2.7182818284590452354

#define M_PI  3.14159265358979323846

#define INFINITY HUGE_VALF

#define MATH_ERRNO 1
#define MATH_ERREXCEPT 2

1.7. Interfaces for libpthread

Table 13132 defines the library name and shared object namghéolibpthread library

Table 1-3132. libpthread Definition

Library: libpthread

SONAME: libpthread.so.0

The behavior of the interfaces in this librarypesified by the following specifications:

Large File Support
Linux-Standard-Bagkis specification
ISOHEC-9945:POSIX R003Pe

1.7.1. Realtime Threads

1.7.1.1. Interfaces for Realtime Threads

No external functions are defined for libpthredlealtime Threads

1.7.2. Advanced Realtime Threads

1.7.2.1. Interfaces for Advanced Realtime Threads

No external functions are defined for libpthreadvanced Realtime Threads
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An LSB conforming implementation shall provide tigneric functions for Posix Threads specified ibl@d 3233,
with the full functionality as described in theesfnced underlying specification.

Table 1-3233. libpthread - Posix Threads Function Interfaces

—pthread-cleanup
op pthread_cleanuy

_pop[1]

h pthread—canepthre

ad_cance2]

pthread—jeipthread
_join [2]

pthread-rwlock ded
troypthread_rwlock
_destroy[2]

D

pthread-setconcurr
neypthread_setcond
urrency[2]

—pthread-cleanup- p pthread cond-broafl pthread key creatq pthread rwlock-init| pthread setspecific
ush pthread_cleany easpthread_cond_b| pthread_key creatg pthread_rwlock_init| thread_setspecific
p_push[1] roadcas{?] [2] [2] [2]
preagread[2] sthrend—ceond—test| pthreadtwey——relete| sthrendpedeck—wdl | pthread-—<sigmaglih
oeypthread_cond_de| pthread_key delete| eckpthread_rwlock | read_sigmasi2]
stroy[2] [2] rdlock[2]
pread6pread643] | pthread—econd—init | pthread—kilpthread | pthread—rwloek—tim| pthread—testcanqgdl
hread_cond_inif2] | _kill [2] edrdloclpthread _rw| hread_testcanc§?]
lock_timedrdlock
(2]
pthread-attr—destro| pthread cond-signa pthread mutex—dedqt pthread rwlock—tim| pwritepwrite [2]
ypthread_attr_destr| Ipthread_cond_sign| reypthread_mutex_ | edwrlockpthread_r
oy [2] al[2] destroy[2] wlock_timedwrlock
(2]
pthread-attr—getdetppthread-—cond-timed pthread-mutex—init| pthread-—rwlock—try1| pwrite64write64
chstatpthread_attr | waitpthread_cond_t| pthread_mutex_init| dleckpthread_rwloc| [3]
getdetachstatp?] medwait[2] [2] k_tryrdlock[2]
pthread—attr—getgud pthread—cond—wat | pthread—mutex—lock pthread—rwlock—try | sem—clossem_clos
rdsizepthread_attr_¢ thread_cond_wait | pthread_mutex_lock wrleckpthread rwlo| e[2]
etguardsizg?] [2] [2] ck_trywrlock[2]
pthread-attrgetschl pthread condattr—dg pthread mutex—tryl| pthread rwlock—unl| sem-destrasem de
edparamthread_att | streypthread_condaj eckpthread _mutex_t eekpthread_rwlock | stroy[2]
r_getschedparafi2] | tr_destroy[2] rylock [2] unlock[2]
pthread-attrgetstat pthread-condattr—gg pthread-mutex—unl| pthread-rwlock—wrl| semgetvalugem g
kaddpthread_attr _g| tpsharegdthread_co | eckpthread_mutex_| eekpthread_rwlock_| etvalue[2]
etstackaddf2] ndattr_getpshared | unlock[2] wrlock [2]
(2]
pthread—dt—getstac| pthread—condattr—irl pthread—mutexattr | pthread—rwlockattr | sem—nisem_init[2]
ksizepthread_attr_g| #tpthread_condattr_| destropthread_mut| destreypthread rwl
etstacksizg2] nit [2] exattr_destroy2] ockattr_destroy2]
pthread—attrinfith | pthread—condattr—s¢ pthread—mutexattr | pthread—rwlockattr | sem-—opesem_open
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read_attr_ini{2] tpsharegthread_co | getpsharepthread_ | getpsharepthread r| [2]
ndattr_setpshared | mutexattr_getpsharg wlockattr_getpshare
(2] d[2] d[2]
pthread—attrsetdeth pthread-—creafmhre | pthread-—mutexattr | pthread—rwlockattr | sem—postem_post
chstatpthread_attr | ad_creatg?] gettypethread_mut| iitpthread_rwlocka| [2]
setdetachstat@] exattr_gettypg2] ttr_init [2]
pthread—attr—setgudrpthread—detagiihre | pthread—mutexattr | pthread—rwlockatir | sem-—timedwagiem_
dsizepthread_attr_s¢ ad_detach2] nitpthread_mutexatf setpshargothread_r| timedwait[2]
tguardsizg2] r_init [2] wlockattr_setpsharg
d[2]
pthread—attr—setschepthread—equpthrea | pthread—mutexattr p pthread—seffthread | sem—trywaisem_try
dparanpthread_attr | d_equal2] etpsharedthread_m| _self[2] wait [2]
_setschedparafg] utexattr_setpshared
(2]
pthread—attr—setstat pthread—exjithread | pthread—mutexattr § pthread—seteancels] sem—unlinkem unl
kaddpthread_attr_s| _exit[2] ettypepthread_mute| atepthread_setcance ink [2]
etstackaddf2] xattr_settypd2] Istate[2]
pthread—attr—setstat pthread—getspecific| pthread—ongathrea | pthread—setcancelty sem—waisem_wait
ksizepthread_attr_s¢ pthread_getspecific| d_once[2] pepthread_setcancq| [2]
tstacksizg?2] [2] type[2]

Referenced Specification(s)
[1]. Hinux-Standard-Baghis specification

[2]. ISOUEC 9945:POSIX R003Pe

V3)

[3]. Large File Support

1.8. Data Definitions for libpthread

This section defines global identifiers and theilues that are associated with interfaces contamélpthread.
These definitions are organized into groups thatespond to system headers. This convention is ased
convenience for the reader, and does not impletistence of these headers, or their content.

These definitions are intended to supplement thoseided in the referenced underlying specification

This specification uses ISO/IEC 9899 C Languaghaseference programming language, and data tefiniare
specified in ISO C format. The C language is usa fas a convenient notation. Using a C languagerigdon of
these data objects does not preclude their us¢hizy programming languages.

1.8.1. pthread.h

#define PTHREAD_MU
#define PTHREAD_MU
#define PTHREAD_MU

TEX_DEFAULT 1
TEX_NORMAL 1
TEX_TIMED_NP 1
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4770  #define PTHREAD_MUTEX_RECURSIVE 2

4771 #define PTHREAD_RWLOCK_DEFAULT_NP 2

4772 #define PTHREAD_MUTEX_ERRORCHECK 3

4773  #define pthread_cleanup_pop(execute) _pthread_cleanup_pop(& _buffer,(execute));}
4774  #define _ LOCK_INITIALIZER {0,0}

4775  #define PTHREAD_RWLOCK_INITIALIZER  {__ LOCK_INITIALIZER, O, NULL, NULL,
4776  NULL,PTHREAD_RWLOCK_DEFAULT_NP, PTHREAD_PROCESS_PRIVATE }

4777 #definePTHREAD_MUTEX_INITIALIZER {0,0,0,PTHREAD_MUTEX_TIMED_NP, LOCK_INITIALIZER}
4778  #define pthread_cleanup_push(routine,arg) {struct _pthread_cleanup_buffer

4779  _buffer;_pthread_cleanup_push(& _buffer,(routine),(arg));

4780  #define PTHREAD_COND_INITIALIZER {__LOCK_INITIALIZER,0}

4781
4782  struct _pthread_cleanup_buffer
4783  {

4784 void (*__routine) (void *);
4785 void *__arg;

4786 int __canceltype;

4787 struct _pthread_cleanup_buffer *__prev;
4788 }

4789 ;

4790  typedef unsigned int pthread_key t;

4791  typedef int pthread_once_t;

4792  typedeflong long _ pthread_cond_align_t;
4793

4794  typedef unsigned long pthread_t;

4795  struct _pthread_fastlock

4796 |

4797 long __status;

4798 int __spinlock;

4799 }

4800 ;

4801

4802  typedef struct _pthread_descr_struct *_pthread_descr;
4803

4804  typedef struct

4805  {

4806 int__m_reserved,

4807 int_m_count;

4808 _pthread_descr __m_owner;

4809 int__m_kind;

4810 struct _pthread_fastlock __m_lock;
4811 }

4812 pthread_mutex_t;
4813  typedef struct

4814 {

4815 int_mutexkind;
4816 }

4817 pthread_mutexattr_t;
4818

4819  typedef struct

4820 {

4821 int __detachstate;
4822 int __schedpolicy;
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struct sched_param __schedparam;
int _inheritsched;

int_scope;

size_t __guardsize;

int __stackaddr_set;

void *__stackaddr;

unsigned long __stacksize;

}
pthread_attr_t;

typedef struct
{

struct _pthread_fastlock __c_lock;
_pthread_descr __c_waiting;

char __padding[48 - sizeof (struct _pthread_fastlock) -
sizeof (_pthread_descr) - sizeof (__pthread_cond_align_t)];

__pthread_cond_align_t __align;
}
pthread_cond_t;
typedef struct
{
int_dummy;

}
pthread_condattr_t;

typedef struct _pthread_rwlock_t

{
struct _pthread_fastlock __rw_lock;
int__rw_readers;
_pthread_descr __rw_writer;
_pthread_descr __rw_read_waiting;
_pthread_descr __rw_write_waiting;
int_rw_kind;
int_rw_pshared;

}

pthread_rwlock_t;

typedef struct

{
int __lockkind,;
int __pshared;

}

pthread_rwlockattr_t;

#define PTHREAD_CREATE_JOINABLE 0
#define PTHREAD_INHERIT_SCHED 0
#define PTHREAD_ONCE_INIT 0
#define PTHREAD_PROCESS_PRIVATE 0
#define PTHREAD_CREATE_DETACHED 1
#define PTHREAD_EXPLICIT_SCHED 1
#define PTHREAD_PROCESS_SHARED 1

#define PTHREAD_CANCELED

((void*)-1)

#define PTHREAD_CANCEL_DEFERRED 0

Chapter 1. Libraries
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4876  #define PTHREAD_CANCEL_ENABLE 0
4877  #define PTHREAD_CANCEL_ASYNCHRONOUS 1
4878  #define PTHREAD_CANCEL_DISABLE 1

1.8.2. semaphore.h

4879

4880  typedef struct

4881 {

4882 struct _pthread_fastlock ___sem_lock;
4883 int__sem_value;

4884 _pthread_descr __sem_waiting;

4885 }

4886  sem_t;

4887  #define SEM_FAILED  ((sem_t*)0)

4888

4889  #define SEM_VALUE_MAX ((int)((~Ou)>>1))

1.9. Interface Definitions for libpthread

4890  The following interfaces are included in libpthres are defined by this specification. Unless tfse noted, these
4891 interfaces shall be included in the source standard

4892  Other interfaces listed above for libpthread shaliave as described in the referenced base document

_pthread_cleanup_pop

Name

4893 _pthread_cleanup_pop — establish cancellation handlers

Synopsis
4894  #include <pthread.h>
4895 | extern—void _pt hr ead_cl eanup_pop(struct _pthread_cleanup_buffer *, int);

Description

4896 | MaereThe_pthread_cleanup_pop definedunction provides an implementation thie AB}
4897 | —pthread_cleanup_pop macro described it5O POSIX (2003)

4898 | The_pthread_cleanup_pop functionis as-specifiedot in theSingle- UNIX-Specification,-\ersios@urce

4899 | standard; it is only in the binary standard
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_pthread_cleanup_push

Name

_pthread_cleanup_push — establish cancellation handlers

Synopsis

#include <pthread.h>
extern—void _pt hread_cl eanup_push(struct_pthread_cleanup_buffer* ,void(*)(void*),void

*)’

Description

MaereThe pthread_cleanup_push definedunction provides an implementation thie AB+
—pthread_cleanup_push macro described iIt5O POSIX (2003)

The_pthread_cleanup_push functionis as-specifiedot in theSingle-UNbX-Specification,\ersiois@urce

standard; it is only in the binary standard

1.10. Interfaces for libgcc_s

Table 13334 defines the library name and shared object namihéolibgcc_s library

Table 1-3334. libgcc_s Definition

Library: libgcc_s

SONAME: libgcc_s.so.1

1.10.1. Unwind Library

1.10.1.1. Interfaces for Unwind Library

No external functions are defined for libgcc_s wihd Library

1.11. Data Definitions for libgcc_s

This section defines global identifiers and theilues that are associated with interfaces contamittogcc_s. These
definitions are organized into groups that correspto system headers. This convention is useccasanience for
the reader, and does not imply the existence sktheaders, or their content.

These definitions are intended to supplement thoseided in the referenced underlying specification

This specification uses ISO/IEC 9899 C Languagh@aseference programming language, and data tefiniare
specified in ISO C format. The C language is use fas a convenient notation. Using a C languagerigdon of
these data objects does not preclude their uséhley programming languages.
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1.11.1. unwind.h

struct dwarf_eh_base
{

void *tbase;

void *dbase;

void *func;
}

struct _Unwind_Context;

typedef unsigned int _Unwind_Ptr;
typedef unsigned int _Unwind_Word;

typedef enum

{

Chapter 1. Libraries

_URC_NO_REASON, URC_FOREIGN_EXCEPTION_CAUGHT =1, URC_FATAL_PHASE2_ERROR =
2, URC_FATAL_PHASE1 ERROR =3, URC_NORMAL_STOP =4, URC_END_OF STACK =

5, _URC_HANDLER_FOUND =6, URC_INSTALL_CONTEXT =
7, _URC_CONTINUE_UNWIND = 8
}

_Unwind_Reason_Code;

struct _Unwind_Exception

{
__Unwind_Exception_Class;
__Unwind_Exception_Cleanup_Fn;
_Unwind_Word;
_Unwind_Word;

}

#define UA_SEARCH_PHASE 1
#define _UA_END_OF STACK 16
#define _UA_CLEANUP_PHASE 2
#define _UA_HANDLER_FRAME 4
#define _UA_FORCE_UNWIND 8

1.12. Interfaces for libdl

Table 13435 defines the library name and shared object namghéolibdl library

Table 1-3435. libdl Definition

Library: libdl

SONAME: libdl.so.2

The behavior of the interfaces in this librarypesified by the following specifications:
Linux-Standard-Bashkis speC|flcat|on
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1.12.1. Dynamic Loader

1.12.1.1. Interfaces for Dynamic Loader

An LSB conforming implementation shall provide theneric functions for Dynamic Loader specified able
1-3536, with the full functionality as described in theferenced underlying specification.

Table 1-3536. libdl - Dynamic Loader Function Interfaces

diadddladdr[1] diclosedIclose[2] dierredlerror[2] dieperdlopen[1] disyrdisym[1]

Referenced Specification(s)
[1]. Hinux-Standard-Baghkis specification

[2]. ISOUEC 9945:POSIX R003Po
V3)

1.13. Data Definitions for libdl

This section defines global identifiers and thailues that are associated with interfaces contaméiod!. These
definitions are organized into groups that correspim system headers. This convention is usedcasweenience for
the reader, and does not imply the existence sktheaders, or their content.

These definitions are intended to supplement tposeided in the referenced underlying specification

This specification uses ISO/IEC 9899 C Languagthaseference programming language, and data tiefisiare
specified in ISO C format. The C language is usa las a convenient notation. Using a C languagerig¢ion of
these data objects does not preclude their us¢hizy programming languages.

1.13.1. difcn.h

#define RTLD_NEXT ((void *) -1I)
#define RTLD_LOCAL O

#define RTLD_LAZY 0x00001
#define RTLD_NOW 0x00002
#define RTLD_GLOBAL  0x00100

typedef struct

{
char *dli_fname;
void *dli_fbase;
char *dli_sname;
void *dli_saddr;

}

Dl_info;
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The following interfaces are included in libdl amk defined by this specification. Unless otherwisted, these

interfaces shall be included in the source standard

Other interfaces listed above for libdl shall bedhag described in the referenced base document.

dladdr

Name

dladdr — find the shared object containing a given address
Synopsis
#include <dlfcn.h>
typedef struct {
const char *dli _fnane;
void *dli _f base;
const char *dl i _snane;
void *dl i _saddr;
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} DI_info;

int dl addr (void *addr, DI_info *dlip);

Description

Thedladdr function shall query the dynamic linker for infaaition about the shared object containing the addres
addr . The information shall be returned in the useipsied data structure referenceddlyi p.

The structure shall contain at least the followimgmbers:

dli_fname

- the pathname of the module

The pathname of the shared object containingdukeess

dli_fbase

The base address at which the shared objectpperdanto the address space of the calling process.

dli _snane

The name of the nearest runtime symbol with vidas than or equal toddr . Where possible, the symbol name
shall be returned as it would appear in C sourckeco

If no symbol with a suitable value is found, bdifstfield anddl i _saddr shall be set tdlULL

dli _saddr
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The address of the symbol returnediin _snarne.

The behavior ofiladdr is only specified in dynamically linked programs.

Return Value

On succesgjladdr  shall return non-zero, and the structure referégyed! i p shall be filled in as described.
Otherwisedladdr shall return zero, and the cause of the errobeafetched withilerr

Errors

Seedlerr

Environment

LD_LIBRARY_PATH

directory search-path for object files

dlopen

Name

dlopen — open dynamic object

Synopsis
#include <dlfcn.h>

void*  dl open(const char *fil enaneg, int fl ag);

Description

dlopen shall behave as specified in I8B2-9945:POSIX RQ003Peortdble-Operating-System{POSHOand-The-Single
UNPX® Specification{SUS)} /R but with additional behaviors listed below.

If the file argument does not contain a slash attarathen the system shall look for a libraryhdttname in at least
the following directories, and use the first ondchiis found:

- The directories specified by tlma_RPATHdynamic entry.

« The directories specified in th®_LIBRARY_PATHenvironment variable (which is a colon separaistdf
pathnames). This step shall be skipped for setuidsatgid executables.

- A set of directories sufficient to contain the &ibies specified in this standatd.

Notes

4~ Traditionally, lib and /usr/lib . This case would also cover cases in which the system used the mechanism
of /etc/ld.so.conf and /etc/ld.so.cache to provide access.

Example: An application which is not linked against libm may choose to dlopen libm.
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disym

Name

5053 dlsym — obtain the address of a symbol from a dlopenabbje

Description

5054 | disym is as specified in the ISEEG-9945:POSIX QO03Pe
5055 | Specification{SUS)} VB but with differences as listed below.

5056 The special purpose value for handle RTLD_NEXT

5057  The value RTLD_NEXT, which is reserved for futuseishall be available, with the behavior as desdrib
5058 | ISONEC 9945:POSIX R003Portable Operating System(POSHX)and-The SingleX@NSpecification(SU

1.15. Interfaces for libcrypt

5059 | Table 13637 defines the library name and shared object naminéolibcrypt library

5060 | Table 1-3637. libcrypt Definition

Library: libcrypt

SONAME: libcrypt.so.1
5061

5062  The behavior of the interfaces in this libraryp&sified by the following specifications:

5063 | ISOUEC 9945:POSIX R003Po

1.15.1. Encryption

so64 1.15.1.1. Interfaces for Encryption

5065 | An LSB conforming implementation shall provide tieneric functions for Encryption specified in Tahi8738,
5066  with the full functionality as described in theesfnced underlying specification.

5067 | Table 1-3738. libcrypt - Encryption Function Interfaces

erypterypt[1] enerypencrypt[1] setkeyetkey[1]

5068

5069  Referenced Specification(s)

5070 | [1]. ISOHEC9945:POSIX RO03Pe
5071 | M3)

1.16. Interfaces for libpam

5072 | Table 13839 defines the library name and shared object namthéolibpam library
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Table 1-3839. libpam Definition

Library: libpam

SONAME: libpam.so.0

A single service namether , shall always be present. The behavior of thigisershall be determined by the system
administrator. Additional service names may alsisteX

The behavior of the interfaces in this librarypesified by the following specifications:
Linux-Standard-Baghkis specification

1.16.1. Pluggable Authentication API

1.16.1.1. Interfaces for Pluggable Authentication API

An LSB conforming implementation shall provide tieneric functions for Pluggable Authentication APécified in
Table 13940, with the full functionality as described in theferenced underlying specification.

Table 1-3940. libpam - Pluggable Authentication API Function Interfaces

pam—acet—mgmia | pam—close—sessipn| pam—getiteipam_ | pam—set_itepam_s| pam—strerrqguam_st
m_acct_mgmf1] am_close_session | get_item[1] et_item[1] rerror[1]

[1]
pam—autheticatgpa | pam—engam_end | pam—getenvligtam | pam-seterefam_se
m_authenticat§l] [1] _getenvlisf1] tcred[1]
pam—chauthtgham | pam—fail—delapam | pam—open—sessipn| pam—staqam_start
_chauthtol{1] _fail_delay[1] am_open_session | [1]

[1]

Referenced Specification(s)
[1]. Hinux-Standard-Badhis specification

1.17. Data Definitions for libpam

This section defines global identifiers and theilues that are associated with interfaces contamidpam. These
definitions are organized into groups that correspto system headers. This convention is useccaswaenience for
the reader, and does not imply the existence sktheaders, or their content.

These definitions are intended to supplement thoseided in the referenced underlying specificagion

This specification uses ISO/IEC 9899 C Languagh@aseference programming language, and data tefiniare
specified in ISO C format. The C language is use fas a convenient notation. Using a C languageriggon of
these data objects does not preclude their uséhlgy programming languages.

1.17.1. security/pam_appl.h

typedef struct pam_handle pam_handle_t;
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struct pam_message
{
int msg_style;
const char *msg;

}
struct pam_response

{

char *resp;
int resp_retcode;

}

struct pam_conv

{

int (*conv) (int num_msg, const struct pam_message * *msg,
struct pam_response * *resp, void *appdata_ptr);

void *appdata_ptr;
}

#define PAM_PROMPT_ECHO_OFF 1
#define PAM_PROMPT_ECHO ON 2
#define PAM_ERROR_MSG 3

#define PAM_TEXT_INFO 4

#define PAM_SERVICE 1
#define PAM_USER 2
#define PAM_TTY 3

#define PAM_RHOST 4
#define PAM_CONV 5
#define PAM_RUSER 8
#define PAM_USER_PROMPT 9

#define PAM_SUCCESS 0

#define PAM_OPEN_ERR 1

#define PAM_USER_UNKNOWN 10
#define PAM_MAXTRIES 11

#define PAM_NEW_AUTHTOK_REQD 12
#define PAM_ACCT_EXPIRED 13
#define PAM_SESSION_ERR 14

#define PAM_CRED_UNAVAIL 15
#define PAM_CRED_EXPIRED 16
#define PAM_CRED_ERR 17

#define PAM_CONV_ERR 19

#define PAM_SYMBOL_ERR 2

#define PAM_AUTHTOK_ERR 20

#define PAM_AUTHTOK_RECOVER_ERR 21
#define PAM_AUTHTOK_LOCK_BUSY 22
#define PAM_AUTHTOK_DISABLE_AGING 23
#define PAM_TRY_AGAIN 24

#define PAM_ABORT 26

#define PAM_AUTHTOK_EXPIRED 27
#define PAM_BAD_ITEM 29
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5148  #define PAM_SERVICE_ERR 3

5149  #define PAM_SYSTEM_ERR 4

5150  #define PAM_BUF_ERR 5

5151  #define PAM_PERM_DENIED 6

5152 #define PAM_AUTH_ERR 7

5153  #define PAM_CRED_INSUFFICIENT 8

5154  #define PAM_AUTHINFO_UNAVAIL 9

5155

5156  #define PAM_DISALLOW_NULL_AUTHTOK  0x0001U
5157  #define PAM_ESTABLISH_CRED  0x0002U

5158  #define PAM_DELETE_CRED 0x0004U

5159  #define PAM_REINITIALIZE_CRED 0x0008U

5160  #define PAM_REFRESH_CRED  0x0010U

5161  #define PAM_CHANGE_EXPIRED_AUTHTOK  0x0020U
5162  #define PAM_SILENT ~ 0x8000U

1.18. Interface Definitions for libpam

5163  The following interfaces are included in libpam ad defined by this specification. Unless otheewisted, these
5164 interfaces shall be included in the source standard

5165  Other interfaces listed above for libpam shall vehas described in the referenced base document.
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pam_acct_mgmt

Name

pam_acct_mgmt — establish the status of a user's account

Synopsis

#include <security/pam_appl.h>
extern—int  pam_ acct _ngnt (pam_handle_t  *parmh, int fl ags);

Description

pam_acct_mgmt establishes the account's usability and the usestssibility to the system. It is typically callafter
the user has been authenticated.

f | ags may be specified as any valid flag (namely, ontho$e applicable to tHd ags argument of
pam_authenticate ). Additionally, the value of | ags may be logically or'd wittPAM_SILENT.

Return Value

PAM_SUCCESS

Success.

PAM_NEW_AUTHTOK_REQD

User is valid, but user's authentication tokes éwpired. The correct response to this returnevaio require
that the user satisfy theam_chauthtok  function before obtaining service. It may not lsgible for an
application to do this. In such a case, the useulshbe denied access until the account passwarddated.

PAM_ACCT_EXPIRED

User is no longer permitted access to the system.

PAM_AUTH_ERR

Authentication error.

PAM_PERM_DENIED

User is not permitted to gain access at this.time

PAM_USER_UNKNOWN

User is not known to a module's account manageomenponent.

Errors

May be translated to text witlam_strerror
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pam_authenticate

Name

pam_authenticate — authenticate the user

Synopsis

#include <security/pam_appl.h>

extern—int  pam aut henti cat e(pam_handle_t  *panh, int fl ags);

Description

pam_authenticate =~ serves as an interface to the authentication nmésina of the loaded modules.

f | ags is an optional parameter that may be specifiethbyollowing value:

PAM_DISALLOW_NULL_AUTHTOK

Instruct the authentication modules to retew_AUTH_ERH the user does not have a registered authooizati
token.

Additionally, the value of | ags may be logically or'd wittPAM_SILENT.

The process may need to be privileged in ordeutoessfully call this function.

Return Value

PAM_SUCCESS

Success.

PAM_AUTH_ERR

User was not authenticated or process did nat kafficient privileges to perform authentication.

PAM_CRED_INSUFFICIENT

Application does not have sufficient credenttalgwuthenticate the user.

PAM_AUTHINFO_UNAVAIL

Modules were not able to access the authentitatiormation. This might be due to a network ordveare
failure, etc.

PAM_USER_UNKNOWN

Supplied username is not known to the authemicaervice.

PAM_MAXTRIES

One or more authentication modules has reachdiiit of tries authenticating the user. Do ngtdgain.

PAM_ABORT

One or more authentication modules failed to load
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Errors

5213  May be translated to text wiglam_strerror

219



Chapter 1. Libraries

pam_chauthtok

Name

5214  pam_chauthtok — change the authentication token for a given user
Synopsis

5215  #include <security/pam_appl.h>

5216 | extern—int  pam _chaut ht ok(pam_handle_t  *parmh, const int fl ags);
Description

5217  pam_chauthtok is used to change the authentication token favenguser as indicated by the state associated with
5218  the handlgpanh.

5219  fl ags is an optional parameter that may be specifiethbyfollowing value:

5220 PAM_CHANGE_EXPIRED_AUTHTOK
5221 User's authentication token should only be chdrifgié has expired.

5222 Additionally, the value of | ags may be logically or'd witlPAM_SILENT.

RETURN VALUE

5223 PAM_SUCCESS

5224 Success.

5225  PAM_AUTHTOK_ERR

5226 A module was unable to obtain the new authemtinabken.

5227 PAM_AUTHTOK_RECOVER_ERR

5228 A module was unable to obtain the old authentoaiken.

5220 PAM_AUTHTOK_LOCK_BUSY

5230 One or more modules were unable to change tleatitation token since it is currently locked.

5231 PAM_AUTHTOK_DISABLE_AGING

5232 Authentication token aging has been disable@fdeast one of the modules.

5233 PAM_PERM_DENIED

5234 Permission denied.

5235 PAM_TRY_AGAIN

5236 Not all modules were in a position to updateahthentication token(s). In such a case, noneeotifer's
5237 authentication tokens are updated.
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PAM_USER_UNKNOWN

User is not known to the authentication tokermngfiag service.

ERRORS

May be translated to text witlam_strerror

pam_close_session

Name

pam_close_session  — indicate that an authenticated session has ended

Synopsis

#include <security/pam_appl.h>
exte—m—int pam cl ose_sessi on(pam_handle_t  *pamh, int fl ags);

Description

pam_close_session is used to indicate that an authenticated se$sierended. It is used to inform the module that
the user is exiting a session. It should be posddylthe PAM library to open a session and clbsesame session
from different applications.

f | ags may have the valueAM_SILENTto indicate that no output should be generatedrasult of this function call.
Return Value

PAM_SUCCESS

Success.

PAM_SESSION_ERR

One of the required loaded modules was unahitote a session for the user.

Errors

May be translated to text wiglam_strerror
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pam_end

Name

5253  pam_end — terminate the use of the PAM library

Synopsis

5254  #include <security/pam_appl.h>
5255 | extern—int  pam end(pam_handle_t  *pamh, int pam st at us);

Description

5256  pam_end terminates use of the PAM library. On successgctigents of panh are no longer valid, and all memory
5257  associated with it is invalid.

5258  Normally,pam st at us is passed the vallAM_SUCCES®ut in the event of an unsuccessful service apfidin,
5259  the appropriate PAM error return value should kexlus

Return Value

5260 PAM_SUCCESS

5261 Success.

Errors

5262  May be translated to text wiglam_strerror
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pam_fail delay

Name

pam_fail_delay — specify delay time to use on authentication error

Synopsis

#include <security/pam_appl.h>

extern—int  pam fail _del ay(pam_handle_t *pamnh, unsigned int m cro_sec);
Description

pam_fail_delay  specifies the minimum delay for the PAM libraryuse when an authentication error occurs. The
actual delay can vary by as much at 25%. If thigfion is called multiple times, the longest tinpedified by any of
the call will be used.

The delay is invoked if an authentication errorwssaduring themam_authenticate or pam_chauthtok  function
calls.

Independent of the successpafn_authenticate or pam_chauthtok , the delay time is reset to its default value of
0 when the PAM library returns control to the apation from these two functions.

Return Value

PAM_SUCCESS

Success.

Errors

May be translated to text wiglam_strerror
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pam_get item

Name

5276  pam_get_item — obtain the value of the indicated item.
Synopsis

5277  #include <security/pam_appl.h>

5278 | extern—int  pam _get _i t en(const pam_handle_t *pamh, int item type, constvoid **item);
Description

5279  pam_get_item obtains the value of the indicatetiem t ype. The possible values ot em t ype are the same as
5280 listed forpam_set_item

5281  On success,t emcontains a pointer to the value of the correspmpdem. Note that this is a pointer to the actizdh
5282  and should not bieee 'd or over-written.

Return Value

5283 PAM_SUCCESS

5284 Success.

5285 PAM_PERM_DENIED

5286 Application passed HULL pointer foritem .

5287 PAM_BAD_ ITEM

5288 Application attempted to get an undefined item.

Errors

5289  May be translated to text witham_strerror
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pam_getenvlist

Name

pam_getenvlist — returns a pointer to the complete PAM environment

Synopsis

#include <security/pam_appl.h>
extern—char * const *pam _get envl i st (pam_handle_t  *pamnh);

Description

pam_getenvlist  returns a pointer to the complete PAM environm&hts pointer points to an array of pointers to
NUL-terminated strings and must be terminated BWBL pointer. Each string has the form "name=value".

The PAM library module allocates memory for theuraed value and the associated strings. The cafipdjcation is
responsible for freeing this memory.

Return Value

pam_getenvlist  returns an array of string pointers containingR#éM environment. On erroNULL is returned.
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pam_open_session

Name

pam_open_session — used to indicate that an authenticated sessiehéan initiated

Synopsis

#include <security/pam_appl.h>
extern—int  pam open_sessi on(pam_handle_t  *panh, int fl ags);

Description

pam_handle_t is used to indicate that an authenticated se$siebegun. It is used to inform the module that the
user is currently in a session. It should be pdsddy the PAM library to open a session and clbesame session
from different applications.

f I ags may have the valueAM_SILENTto indicate that no output be generated as a oétitis function call.

Return Value

PAM_SUCCESS

Success.

PAM_SESSION_ERR

One of the loaded modules was unable to opessiosefor the user.

ERRORS

May be translated to text witlam_strerror
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pam_set_item

Name

pam_set_item — (re)set the value of an item.

Synopsis

#include <security/pam_appl.h>

extern—int  pam set _i tem(pam_handle_t  *panh, int item_type, constvoid *item;
Description

pam_set_item (re)sets the value of one of the following itenpéy:

PAM_SERVICE

service name

PAM_USER

user name

PAM_TTY
terminal name

The value for a device file should include ttiev/  prefix. The value for graphical, X-based, applimas should
be thesDISPLAY variable.

PAM_RHOST

remote host name

PAM_CONV

conversation structure

PAM_RUSER

remote user name

PAM_USER_PROMPT
string to be used when prompting for a user'senam
The default value for this string iease enter username:

For alli t em t ypes other tharPAM_CONM t emis a pointer to &lULL-terminated character string. In the case of
PAM_CONM t empoints to an initialized pam_conv structure.

Return Value

PAM_SUCCESS

Success.
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PAM_PERM_DENIED

An attempt was made to replace the conversatiaotare with aNULL value.

PAM_BUF_ERR

Function ran out of memory making a copy of tieeni.
PAM_BAD_ITEM

Application attempted to set an undefined item.

Errors

May be translated to text wiglam_strerror
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pam_setcred

Name

5342  pam_setcred — setthe module-specific credentials of the user
Synopsis

5343  #include <security/pam_appl.h>

5344 extern int pam set cred(pam_handle_t  *panh, int fl ags);
Description

5345  pam_setcred sets the module-specific credentials of the usirusually called after the user has been adittegted,
5346  after the account management function has beesdcafid after a session has been opened for the user

5347  fl ags maybe specified from among the following values:

5348 PAM_ESTABLISH_CRED

5349 set credentials for the authentication service

5350 PAM_DELETE_CRED

5351 delete credentials associated with the authdititaervice

5352 PAM_REINITIALIZE_CRED

5353 reinitialize the user credentials

5354 PAM_REFRESH CRED
5355 extend lifetime of the user credentials

5356  Additionally, the value of | ags may be logically or'd witlPAM_SILENT.

Return Value

5357 PAM_SUCCESS

5358 Success.

5359 PAM_CRED_UNAVAIL

5360 Module cannot retrieve the user's credentials.

5361 PAM_CRED_EXPIRED

5362 User's credentials have expired.

5363 PAM_USER_UNKNOWN

5364 User is not known to an authentication module.

5365 PAM_CRED_ERR
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Module was unable to set the credentials of #&.u

Errors

May be translated to text witlam_strerror

pam_start

Name

pam_start — initialize the PAM library

Synopsis

#include <security/pam_appl.h>

extern—int pam st art (const char *servi ce_nane, const char *user, const (struct pam_conv
*pam _conver sati on), pam_handle_t **panh);

Description

pam_start is used to initialize the PAM library. It must balled prior to any other usage of the PAM libradyn
success* parmrh becomes a handle that provides continuity for sssize calls to the PAM librargam_start
expects arguments as follows: ther vi ce_nane of the program, thaser nane of the individual to be
authenticated, a pointer to an application-suppbi@ch_conv structure, and a pointer tpaan_handl e_t pointer.

An application must provide treonversation functiomsed for direct communication between a loadeduteoand
the application. The application also typically yides a means for the module to prompt the usea frassword, etc.

The structure, pam_conv, is defined to be,

struct pam_conv {
int (*conv) (int num_msg,
const struct pam_message * *msg,
struct pam_response * *resp,
void *appdata_ptr);
void *appdata_ptr;
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h

It is initialized by the application before it iagsed to the library. The contents of this strectue attached to the
* pamh handle. The point of this argument is to provideechanism for any loaded module to interact diyegith
the application program; this is why it is calledanversation structure.

When a module calls the referenaedv function,appdat a_pt r is set to the second element of this structure.

The other arguments of a calldenv concern the information exchanged by module apiiegision.num_nsg holds

the length of the array of pointers passedwg. On success, the pointeesp points to an array afum nsg
pam_response structures, holding the applicatipplged text. Note thatesp is a struct pam_response array and not
an array of pointers.

Return Value

PAM_SUCCESS

Success.

PAM_BUF_ERR

Memory allocation error.

PAM_ABORT

Internal failure.

ERRORS

May be translated to text witlam_strerror

pam_strerror

Name

pam_strerror  — returns a string describing the PAM error

Synopsis

#include <security/pam_appl.h>

extern—const char * pam strerror (pam_handle_t  *parmh, int errnunj;
Description

pam_strerror  returns a string describing the PAM error assediatither r num

Return Value

On success, this function returns a descriptiothefindicated error. The application should no¢ foe modify this
string. This returned string will not be translated
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An LSB-conforming implementatiomayshallalso support some utility libraries which are bait top of the
interfaces provided by the base libraries. Thdsaiies implement common functionality, and hiddifdnal system
dependent information such as file formats andaermames.

2.1. Interfaces for libz

Table 2-1 defines the library name and shared bbgme for the libz library

Table 2-1. libz Definition

Library:

libz

SONAME:

libz.so.1

The behavior of the interfaces in this librarypesified by the following specifications:

zlib 2-2Manual

2.1.1. Compression Library

2.1.1.1. Interfaces for Compression Library

An LSB conforming implementation shall provide theneric functions for Compression Library specified able
2-2, with the full functionality as described iretreferenced underlying specification.

Table 2-2. libz - Compression Library Function Intafaces

adler3adler32[1] deflatelnit-deflateln | gzerregzerror[1] gzreadjzread[1] inflatelnit2-inflatel
it [1] nit2_[1]
comprescompress | deflateParanteflat | gzflushgzflush[1] gzrewindyzrewind | inflatelnit-inflatelni
[1] eParamgl] [1] t [1]
compress@ompress| deflateReseleflate | gzgetgzgetc[1] gzseelgzseel1] inflateResanflateR
2[1] Resef[1] eset[1]
ere3xrc32[1] deflateSetDictionar | gzgetgzgetq1] gzsetparangzsetpa | inflateSetDictionary
ydeflateSetDictiona rams[1] inflateSetDictionary
ry [1] (1]
deflataleflate[1] get—erc—tablget cr | gzopemzopen[1] gztellgztell [1] inflateSyninflateSy
c_table[1] nc[1]
deflateCopyeflate | gzeles@zclose[l] gzprintigzprintf[1] | gzwritegzwrite [1] inflateSynePoinnfl
Copy[1] ateSyncPoinf1]
deflateEndeflateEn| gzdepegzdopenl] | gzputagzputc[l] inflateinflate [1] gncompressncomp
d[1] ress[1]
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deflatelnit2deflatel | gzeefzeof[1] gzputgzputs[1] inflateEndnflateEn | zErrerzError[1]
nit2_ [1] d[1]

Referenced Specification(s)
[1]. zlib &-2Manual

2.2. Data Definitions for libz

This section defines global identifiers and thailues that are associated with interfaces contambiolz. These
definitions are organized into groups that correspto system headers. This convention is useccasaenience for
the reader, and does not imply the existence aktheaders, or their content.

These definitions are intended to supplement tposeided in the referenced underlying specification

This specification uses ISO/IEC 9899 C Languagthaseference programming language, and data tiefisiare
specified in ISO C format. The C language is usa las a convenient notation. Using a C languagerig¢ion of
these data objects does not preclude their uséhley programming languages.

2.2.1. zlib.h

#define Z_NULL 0O

#define MAX_WBITS 15

#define MAX_MEM_LEVEL 9

#define deflatelnit2(strm,level,method,windowBits,memLevel,strategy)
deflatelnit2_((strm),(level),(method),(windowBits),(memLevel),(strategy),ZLIB_VERSION,
sizeof(z_stream))

#define deflatelnit(strm,level) deflatelnit_((strm), (level), ZLIB_VERSION,
sizeof(z_stream))

#defineinflatelnit2(strm,windowBits) inflatelnit2_((strm), (windowBits),ZLIB_VERSION,
sizeof(z_stream))
#defineinflatelnit(strm)inflatelnit_((strm)ZLIB_VERSION,sizeof(z_stream))

typedef int intf;

typedef void *voidpf;

typedef unsigned int ulnt;
typedef unsigned long uLong;
typedef uLong uLongf;
typedef void *voidp;

typedef unsigned char Byte;
typedef off_tz_off_t;

typedef void *const voidpc;

typedef voidpf (*alloc_func) (voidpf opaque, ulnt items, ulnt size);
typedef void (*free_func) (voidpf opaque, voidpf address);
struct internal_state

{

int dummy;

}
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typedef Byte Bytef;
typedef uint ulntf;

typedef struct z_stream_s
{

Bytef *next_in;

ulnt avail_in;

uLong total_in;

Bytef *next_out;

ulnt avail_out;

uLong total_out;

char *msg;

struct internal_state *state;

alloc_func zalloc;
free_func zfree;
voidpf opaque;
int data_type;
uLong adler;
uLong reserved;

}

z_stream;

typedef z_stream *z_streamp;

typedef voidp gzFile;
#define Z NO_FLUSH 0

#define Z_PARTIAL_FLUSH 1
#define Z_SYNC_FLUSH 2
#define Z_ FULL_FLUSH 3

#define Z_FINISH 4

#define Z_ERRNO (-1)

#define Z STREAM_ERROR (-2)

#define Z_DATA_ERROR
#define Z MEM_ERROR
#define Z_ BUF_ERROR
#defineZ_ OK 0

#define Z STREAM_END 1
#define Z NEED_DICT = 2

#define Z DEFAULT_COMPRESSION (-1)
#define Z NO_COMPRESSION
#define Z_ BEST_SPEED 1
#define Z BEST_COMPRESSION

#define Z_DEFAULT_STRATEGY

#define Z_ FILTERED 1

#define Z HUFFMAN_ONLY 2

#define Z_BINARY 0
#define Z_ASCII 1

#define Z_UNKNOWN 2

#define Z_ DEFLATED 8
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Table 2-3 defines the library name and shared obgme for the libncurses library

Table 2-3. libncurses Definition

Library:

libncurses

SONAME:

libncurses

.50.5

The behavior of the interfaces in this librarypesified by the following specifications:

CAE Specification, May 199&/Open Cursedssue 4, Version 2 (ISBN:85912171-3,-C610), plus Corrigendum

gb18

2.3.1. Curses

2.3.1.1. Interfaces for Curses

An LSB conforming implementation shall provide tfeneric functions for Curses specified in Table @4th the full
functionality as described in the referenced unyilegl specification.

Table 2-4. libncurses - Curses Function Interfaces

addetaddch[1] has—idhas_ic[1] mvwaddehnsinvw | ser—iniscr_init[1] VASECaRwwscanw
addchnstf1] [1]

addchnst@ddchnstr | has—ihas_il[1] mvwaddehstmvwa | ser—restoerscr_resto | waddelwaddch[1]

[1] ddchstr[1] re[1]

addehstaddchst{1] | hlinehline [1] mvwaddnstmvwad | ser—sedcr_sef1] waddehnstivaddchn
dnstr[1] str[1]

addnstaddnsti1] ideokidcok [1] mvwaddstmvwadd | seriscri[1] waddehstwaddchstr
str[1] [1]

addstaddstr1] idlekidlok [1] mvwehgamvwchga | sereliscroll [1] waddnstwaddnstr
t[1] (1]

attr—geattr _get[1] immedeolimmedok | mvwdelelmvwdelc | serellelscrollok[1] | waddstwvaddstr]1]

(1] h{1]

attr—offattr_off[1] nehinch [1] mvwgetelmvwgetc | set—ecurtermmet _curt | wattr—getvattr_get
h[1] erm[1] [1]

attr—orattr_on[1] inchnastinchnstr[1l] | mvwgetastmvwget | setterrset tern{l] | wattr—offwattr_off
nstr[1] (1]

attr—seattr_sef1] inehstinchstr[1] mvwgetstmvwgetst | setserregetscrreg | wattr—emwattr_on
r(i] (1] (1]

attroffattroff [1] init—eolorinit_color | mvwhlinemvwhline | setupterrsetupterm | wattr—setvattr_set

(1] (1] (1] (1]
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attrerattron[1] nit—pakinit_pair[1] | svwinmvwin [1] sik—attr—sedlk_attr_ | wattroffwattroff [1]
set[1]
attrseattrset[1] initserinitscr [1] mvwinehmvwinch | slk—attrofllk_attrof | wattrerwattron[1]
(1] f1]
baudratbaudratdl] | ianstinnstr[1] mvwinchastmvwin | stk—attrorslk_attron | wattrsewvattrset[1]
chnstr[1] [1]
beejbeep[1] insehinsch[1] mvwinchstmvwinc | slk—atirsedlk attrset| wbkgdwvbkgd[1]
hstr[1] [1]
bkgebkgd[1] insdellinsdelln[1] | mwwinnstmvwinnst | stk—eleaslk_clear | wbkgdsetvbkgdset
r(i] (1] (1]
bkgdselbkgdsef1] | inserthinsertin[1] mvwinselmvwinsch | slk—eelesslk_color | wberdewborder[1]
(1] (1]
berdeborder[1] iasnastinsnstr[1] mvwinsastmvwins | stk—inaitslk_init [1] wehgatvchgat[1]
nstr[1]
boxbox[1] isstinsstr[1] mvwinsstmvwinsst | stk—labeslk_label weleamwclear[1]
r(i] (1]
can—change—coloa | instinstr[1] mwvwinstmvwinstr | stk—noutrefresblk | welrtebetwclrtobot
n_change_colofl] [1] noutrefresH1] [1]
cbrealkcbreak|1] intrflushintrflush [1] | mvwprintwmvwprin | slk—refrestslk_refre | welrtoeslclrtoeol
tw [1] sh[1] [1]
chgathgat[1] is—linetoucheis_lin | mvwseanvmvwsca | stk—restorslk resto | weelor—seitvcolor_s
etouched1] nw [1] re[1] et[1]
cleaclear[1] is—wintouchets wi | mvwdinemvwyline | stk—seslk set[1] WEHFSYRCHVCUrsyn
ntouched1] [1] cup[1]
clearolclearok[1] isendwinsendwin napmeapmgl] stk—touelslk_touch | wdelehvdelch[1]
(1] (1]
clrtobotlirtobot[1] | keynamé&eyname | newpatewpadl] | standendtandend | wdeletelwdeleteln
(1] (1] (1]
clrtoeoklirtoeol[1] keypadkeypad[1] newterAmewterm standeouttandou{l] | wechechawvechoch
(1] ar[1]
color—contentolor_ | killeharkillchar [1] newwimewwin[l] | start—ecolostart colo| weraseverasdl]
content[1] r[1]
color—setolor_set | leaveoleaveok|l] | ainl[1] subpadubpadl] wgetehwgetch[1]
(1]
copywircopywin[1] | lengnaméongname | rocbreakocbreak | subwirsubwin[1] wgetnstivgetnsti1]
(1] (1]
eurs—seaturs_sefl] | metaneta[l] nodelayodelay[1l] | syneelsyncok[1] wgetstivgetstr[1]
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defprog—meddef | mevanove[l] neechomoecho[1] termattstermattrs | whlirewhline [1]
prog_modg1] [1]
def-shellmodaef | mvaddeimvaddch | nenlnonl[1] termpamiermname | winehwinch [1]
shell_mod€1] [1] (1]
del—curterndel_curt | mvaddehnsimvadd | negiflusmogqiflush | tgetentgetent[1] winchnastwinchnstr
erm[1] chnstr[1] [1] [1]
delay—outpudelay | mvaddehsimvaddc | nrerawnoraw([1] tgetflaggetflag[1] winchstwinchstr[1]
output[1] hstr[1]
delekdelch[1] mvaddnstmvaddnst| netimeouhotimeout | tgethurtgetnum([1] | winastiwinnstr[1]
r(i] (1]
deletehdeleteln[1] | mvaddstmvaddstr | everlayoverlay[1] tgetstigetstr[1] winsehwinsch[1]
(1]
delsereedelscreen | mvehgamvchgafl] | everwriteoverwrite | tgetegoto[1] winsdellawvinsdelln
(1] (1] [1]
delwindelwin [1] mvewimvcur[1] pair—conterpair_co | tigetfladgigetflag[1] | winsertlwinsertin
ntent[1] [1]
derwirderwin[1] mvdelehmvdelch[1] | pechoecharechochar| tigetauntigetnum winsastwinsnstr[1]
(1] (1]
doupdatdoupdate | mvderwirmvderwin | preutrefreshnoutre | tigetsttigetstr[1] winsstwinsstr[1]
[1] [1] fresh[1]
dupwindupwin[1] mvgetelmvgetch[1] | prefresiprefresh[1l] | timeoutimeout[1] winstwinstr [1]
echecho[1] mvgetnstmvgetnstr | printwprintw [1] touchlingouchline | wmevevmove[l]
(1] (1]
echechagchochar | mvgetstmvgetstr putpoutp[1] teuchwirtouchwin | wneutrefresivnoutr
[1] [1] [1] efresh[1]
endwirendwin[1] mvhlinemvhline[1] | putwinputwin[1] tparatparm[1] wprRtwwprintw [1]
eraserasd1l] mvinehmvinch[1] giflushgiflush[1] tputdputs[1] wredrawhwredrawl
n[i]
erasecharasechar | mvinehastmvinchn | rawraw [1] typeaheatypeahead| wrefrestwrefresh
(1] str(1] (1] (1]
filterfilter [1] mvinehstmvinchstr | redrawwimedrawwi | anaetdunctrl [1] wsecanwvscanw(l]
(1] n[i]
flaskflash[1] mvinastmvinnstr refreshiefresh[1] wngetelungetch[1] | wserlwscrl[1]
(1]
flushingflushinp[1] | mvinselmvinsch[l] | reset—prog—meodes | untouehwiuntouch | wsetserregsetscrre
et prog_mod¢l] win [1] g[1]
getbkgdjetbkgd[1] | mvinsastmvinsnstr | reset—shell-modes | use—enuse_en\l] | wstandendstanden
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[1] et _shell_mod¢l] d[1]

getelgetch[1] mvinsstmvinsstr[1] | resettyesetty[1] vidattrvidattr [1] wstandeoutvstandout
(1]
getastgetnstr[1] mvinstimvinstr[1] restarttermestartter | vidputsvidputs[1] wsyhedowvsyncd
m[1] own [1]

getstgetstr[1] mvprintwmvprintw | ripefflineripoffline vhinevline [1] WSYREHVSYyNcup

(1] (1] [1]
getwingetwin[1] mvseanvmvscanw | savetbpavetty[1] WA—pHRtAWW_print | wiimeouivtimeout

(1] w[1] (1]
halfdelayhalfdelay | mwwdinemwvline [1] | seanvscanw[l] wA—scahww_scan | wieuchiawtouchin
(1] w 1] [1]
has—celorsas_color| mvwaddeimvwadd | ser—dumger_dump | wwprintwvwprintw | wadinewvline [1]
s[1] ch[1] [1] [1]

Referenced Specification(s)

[1]. CAE Specilication, May 1996/Open Cursesissue 4.-Version 2 (1SBN-85912171-3,-C610), plus

Corrigendum-J018

An LSB conforming implementation shall provide tieneric data interfaces for Curses specified inerakb, with
the full functionality as described in the referedainderlying specification.

Table 2-5. libncurses - Curses Data Interfaces

COLORSCOLORS
[1]

COLSCOLSI1]

acs—mapcs_map

[1]

eursecurscr[1]

COLOR _PAIREO

LOR_PAIRS[1]

LINESLINES [1]

cur—teratur_term
[1]

stdsestdscr[1]

Referenced Specification(s)

[1]. CAE-Siecification; May-1996X/Open Cursasissue-4-Version 2-{(1ISBN-85912171-3, C610), plus

Corrigendum-Jo18

2.4. Data Definitions for libncurses

This section defines global identifiers and thailues that are associated with interfaces contambincurses.
These definitions are organized into groups thatespond to system headers. This convention is ased
convenience for the reader, and does not impletistence of these headers, or their content.

These definitions are intended to supplement tposeided in the referenced underlying specification

This specification uses ISO/IEC 9899 C Languagthaseference programming language, and data tiefisiare
specified in ISO C format. The C language is usa las a convenient notation. Using a C languagerig¢ion of
these data objects does not preclude their us¢hiey programming languages.
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2.4.1. curses.h

#define ERR  (-1)
#define OK  (0)
#define ACS_RARROW
#define ACS_LARROW
#define ACS_UARROW
#define ACS_DARROW
#define ACS_BLOCK
#define ACS_CKBOARD
#define ACS_DEGREE
#define ACS_PLMINUS
#define ACS_BOARD
#define ACS_LANTERN

(acs_map['+17)
(acs_map[,'])
(acs_mapl['-])
(acs_map[.")
(acs_map['0])
(acs_mapl['a’)
(acs_map['f])
(acs_map['g7)
(acs_map['h'])
(acs_mapl['i])

#define ACS_LRCORNER (acs_map[j'])

#define ACS_URCORNER (acs_map['k'])

#define ACS_ULCORNER (acs_map['l])

#define ACS_LLCORNER (acs_map['m'])

#define ACS_PLUS (acs_map['n)

#define ACS_S1 (acs_mapl['o'])

#define ACS_HLINE (acs_map['q])

#define ACS_S9 (acs_map['s?)

#define ACS_LTEE (acs_map['t])

#define ACS_RTEE (acs_map['u])

#define ACS_BTEE (acs_mapl['VvT)

#define ACS_TTEE (acs_map['w)

#define ACS_VLINE (acs_map['x7)

#define ACS_DIAMOND (acs_map[" )

#define ACS_BULLET  (acs_map[~T)

#define getmaxyx(win,y,x)
(y=(win)?((win)->_maxy+1):ERR,x=(win)?((win)->_maxx+1):ERR)

#define getbegyx(win,y,x) (y=(win)?(win)->_begy:ERR,x=(win)?(win)->_begx:ERR)
#define getyx(win,y,x) (y=(win)?(win)->_cury:ERR,x=(win)?(win)->_curx:ERR)
#define getparyx(win,y,x) (y=(win)?(win)->_pary:ERR,x=(win)?(win)->_parx:ERR)

#define WA_ALTCHARSET A_ALTCHARSET
#define WA_ATTRIBUTES A_ATTRIBUTES
#define WA_BLINK  A_BLINK

#define WA_BOLD A_BOLD

#define WA_DIM A_DIM

#define WA_HORIZONTAL A_HORIZONTAL
#define WA_INVIS ~ A_INVIS

#define WA_LEFT A_LEFT

#define WA_LOW A_LOW

#define WA_NORMAL A_NORMAL
#define WA_PROTECT A_PROTECT
#define WA_REVERSE  A_REVERSE
#define WA_RIGHT A_RIGHT

#define WA_STANDOUT ~A_STANDOUT
#define WA_TOP A_TOP
#define WA_UNDERLINE A_UNDERLINE
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184  #define WA_VERTICAL A_VERTICAL
185  #define A_REVERSE NCURSES_BITS(1UL,10)
186

187  #define COLOR_BLACK 0
188  #define COLOR_RED 1
189 #define COLOR_GREEN 2
190  #define COLOR_YELLOW 3
191  #define COLOR_BLUE 4
192  #define COLOR_MAGENTA 5
193 #define COLOR_CYAN 6
194  #define COLOR_WHITE 7
195

196 #define _SUBWIN 0x01

197  #define _ENDLINE 0x02
198  #define _FULLWIN 0x04
199 #define _ISPAD 0x10

200  #define _HASMOVED 0x20
201

202 typedef unsigned char bool;
203

204 typedef unsigned long chtype;
205 typedef struct screen SCREEN;
206 typedef struct _win_st WINDOW;
207 typedef chtype attr_t;

208 typedef struct

209 {

210 attr_t attr;

211 wchar_t chars[5];

212}

213 cchar_t;

214 struct pdat

215 {

216 short _pad_y;

217 short _pad_x;

218 short _pad_top;

219 short _pad_left;

220 short _pad_bottom;

221 short _pad_right;

222}

223 ;

224

225 struct _win_st
226 |

227 short _cury;
228 short _cur;
229 short _maxy;
230 short _maxx;

231 short _begy;

232 short _begx;

233 short _flags;

234 attr_t_attrs;

235 chtype _bkgd;
236 bool _notimeout;
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bool _clear;
bool _leaveok;
bool _scroll;
bool _idlok;
bool _idcok;
bool _immed;
bool _sync;
bool _use_keypad;
int _delay;
struct Idat *_line;
short _regtop;
short _regbottom;
int _parx;
int _pary;
WINDOW *_parent;
struct pdat _pad;
short _yoffset;
cchar_t _bkgrnd;

}

#define KEY_CODE_YES 0400
#define KEY_BREAK 0401
#define KEY_MIN 0401

#define KEY_DOWN 0402
#define KEY_UP 0403

#define KEY_LEFT 0404
#define KEY_RIGHT 0405
#define KEY_HOME 0406

#define KEY_BACKSPACE 0407

#define KEY_F0 0410
#define KEY_DL 0510
#define KEY_IL 0511

#define KEY_DC 0512
#define KEY_IC 0513

#define KEY_EIC 0514
#define KEY_CLEAR 0515
#define KEY_EOS 0516
#define KEY_EOL 0517
#define KEY_SF 0520
#define KEY_SR 0521
#define KEY_NPAGE 0522
#define KEY_PPAGE 0523
#define KEY_STAB 0524
#define KEY_CTAB 0525
#define KEY_CATAB 0526
#define KEY_ENTER 0527
#define KEY_SRESET 0530
#define KEY_RESET 0531
#define KEY_PRINT 0532
#define KEY_LL 0533
#define KEY_A1 0534
#define KEY_A3 0535
#define KEY_B2 0536
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290 #define KEY_C1 0537

291 #define KEY_C3 0540

292 #define KEY_BTAB 0541
293 #define KEY_BEG 0542

294 #define KEY_CANCEL 0543
295 #define KEY_CLOSE 0544
296 #define KEY_COMMAND 0545
297 #define KEY_COPY 0546
298 #define KEY_CREATE 0547
299 #define KEY_END 0550

300 #define KEY_EXIT 0551

301 #define KEY_FIND 0552

302 #define KEY_HELP 0553
303 #define KEY_MARK 0554
304 #define KEY_MESSAGE 0555
305 #define KEY_MOVE 0556
306 #define KEY_NEXT 0557
307 #define KEY_OPEN 0560
308 #define KEY_OPTIONS 0561
309 #define KEY_PREVIOUS 0562
310 #define KEY_REDO 0563
311 #define KEY_REFERENCE 0564
312 #define KEY_REFRESH 0565
313 #define KEY_REPLACE 0566
314 #define KEY_RESTART 0567
315 #define KEY_RESUME 0570
316 #define KEY_SAVE 0571
317 #define KEY_SBEG 0572
318 #define KEY_SCANCEL 0573
319 #define KEY_SCOMMAND 0574
320 #define KEY_SCOPY 0575
321 #define KEY_SCREATE 0576
322 #define KEY_SDC 0577

323 #define KEY_SDL 0600

324 #define KEY_SELECT 0601
325 #define KEY_SEND 0602
326 #define KEY_SEOL 0603
327 #define KEY_SEXIT 0604
328 #define KEY_SFIND 0605
329 #define KEY_SHELP 0606
330 #define KEY_SHOME 0607
331 #define KEY_SIC 0610

332 #define KEY_SLEFT 0611
333 #define KEY_SMESSAGE 0612
334 #define KEY_SMOVE 0613
335 #define KEY_SNEXT 0614
336 #define KEY_SOPTIONS 0615
337 #define KEY_SPREVIOUS 0616
338 #define KEY_SPRINT 0617
339 #define KEY_SREDO 0620
340 #define KEY_SREPLACE 0621
341 #define KEY_SRIGHT 0622
342 #define KEY_SRSUME 0623
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#define KEY_SSAVE 0624
#define KEY_SSUSPEND 0625
#define KEY_SUNDO 0626
#define KEY_SUSPEND 0627
#define KEY_UNDO 0630
#define KEY_MOUSE 0631
#define KEY_RESIZE 0632
#define KEY_MAX 0777

#define PAIR_NUMBER(a) (((a)& A_COLOR)>>8)
#define NCURSES_BITS(mask,shift) ((mask)<<((shift)+8))
#define A_CHARTEXT  (NCURSES_BITS(1UL,0)-1UL)
#define A_NORMAL oL

#define NCURSES_ATTR_SHIFT 8

#define A_COLOR NCURSES_BITS(((1UL)<<8)-1UL,0)
#define A_BLINK NCURSES_BITS(1UL,11)

#define A_DIM NCURSES_BITS(1UL,12)

#define A_BOLD NCURSES_BITS(1UL,13)

#define A_ALTCHARSET NCURSES_BITS(1UL,14)
#define A_INVIS NCURSES_BITS(1UL,15)

#define A_PROTECT  NCURSES_BITS(1UL,16)
#define A_HORIZONTAL NCURSES_BITS(1UL,17)
#define A_LEFT NCURSES_BITS(1UL,18)

#define A_LOW NCURSES_BITS(1UL,19)

#define A_RIGHT NCURSES_BITS(1UL,20)

#define A_TOP NCURSES_BITS(1UL,21)

#define A_LVERTICAL  NCURSES_BITS(1UL,22)
#define A_STANDOUT  NCURSES_BITS(1UL,8)
#define A_UNDERLINE NCURSES_BITS(1UL,9)
#define COLOR_PAIR(n) NCURSES_BITS(n,0)
#define A_ATTRIBUTES NCURSES_BITS(~(1UL-1UL),0)

2.5. Interfaces for libutil

Table 2-6 defines the library name and shared bbgme for the libutil library

Table 2-6. libutil Definition

Library: libutil

SONAME: libutil.so.1

The behavior of the interfaces in this library pesified by the following specifications:

Linux-Standard-Bagkis specification
2.5.1. Utility Functions

2.5.1.1. Interfaces for Utility Functions

An LSB conforming implementation shall provide teneric functions for Utility Functions specifiadTable 2-7,
with the full functionality as described in theesfnced underlying specification.
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Table 2-7. libutil - Utility Functions Function Int erfaces
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forkptyforkpty [1]

login—thlogin_tty
(1]

legwitmpogwtmp
[1]

leginlogin [1]

legoulogout[1]

openptypenpty[1]

Referenced Specification(s)

[1]. Hinux-Standard-Baghkis specification

2.6. Interface Definitions for libutil

The following interfaces are included in libutildaare defined by this specification. Unless othsewioted, these
interfaces shall be included in the source standard

Other interfaces listed above for libutil shall beb as described in the referenced base document.

forkpty

Name

forkpty —— find-and-operCreate a new process attachednavailable pseuddyterminal

Synopsis
#include <pty.h>

int  forkpty(int*
char *

anmast er,
nane,

struct termios * ternp,
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struct winsize * wi np);

Description

Theforkpty() functionjeins-shall find and open a pseudo-terminal device peihé same manner as the

openpty e—tepke—and—legm—ttyem) functlon If a pseudo termlnal is avallatﬂmkpty shallcreate anew
processpe c

nuil—er—tke#enameuef—the—slame name—l#nemuﬂ—the same manner as ﬂme(() functlon and preparelae new
process for login in the same mannelogs_tty()

If t er np ands not null, it shall refer to ®rmios  structure that shall be used to initialize therahteristics of the

slave device. Ifv np parameters-will-determine-the terminalatiributedia not null, it shall refer to winsize
structure used to initialize twtindow size of the slaveide-of-the-pseudtydevice

Return Value

On successfthe-child-process;-zero-isreturned-Whe parent processceiveshall returnthePiDprocess icf
itsthe child, and thehild precess;pid-isreturnsdall return 0On errorno new process shall be creatdds-shall be
returned, andrro isshall beset appropriatelyOn success, the parent process shall receivdelsescriptor of the
master side of the pseudo-terminal in the locatderenced bgnast er, and, ifnane is not NULL, the filename of
the slave device inane.

Errors

EAGAIN

Unable to create a new process.

ENOENT

There are no available pseudo-terminals.

ENOMEM

Insufficient memory was available.
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login

Name

login — login utility function

Synopsis

#include <utmp.h>
void | ogin (structutmp * ut );

Description
Thelogin § functionupdateshall updatehevarronfutmp-andvariogiwimp-files-withuserinformation-contained

iraccounting databases. Tie- parameter shall reference a utmp structure fdieddls except the following:
1. Theut _t ype field shall be set td SER_PROCESS
2. Theut _pi d field shall be set to the process identifier fog turrent process.

3. Theut _I i ne field shall be set to the name of the controlliegninal device. The name shall be found by
examaning the device associated with the standard,ioutput and error streams in sequence, umil o
associated with a terminal device is found. If nohthese streams refers to a terminal deviceythd i ne field
shall be set t&???" . If the terminal device is in thdev directory hierarchy, that _| i ne field shall not
contain the leadingdev/" , otherwise it shall be set to the final compor@rihe pathname of the device. If the
user accounting database imposes a limit on tleedaditheut _| i ne field, it shall truncate the name, but any
such limit shall not be smaller tham_LINESIZE (including a terminating null character).

Return Value

None

Errors

None
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login_tty

Name

430 ’ login_tty — find-and-open-an-available-pseditligPrepare a terminal for login

431
432

433
434
435
436

437
438

439

440

441

Synopsis

#include <utmp.h>
int login_tty (int fdr);

Description

legin—tty(-sets-up-foralogin-dimelogin_tty() function shall preparthettyterminal devicaeferenced by the file
descriptoif dr . This functionereateshall create new session, makéhetty-for-the-current-proceteyminalthe

controlling terminalsets for the current process, and te standard input, output, and error streamseotthrent

processand-closes-fdr.

Return-Value

On-sueeess;-zetto the terminal. If dr is returhed—Onot the standard input, output enmror, stream, then
login_tty() shall close dr .

Return Value

On successopgin_tty() shall return zero; otherwisé is returned, and errasshall beset appropriately.

Errors

ENOTTY

f dr does not refer to a terminal device.
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logout

Name

logout — logout utility function

Synopsis

#include <utmp.h>
int | ogout (constchar* l'ine )

Description

Given the devicéi ne, thelogout § functionremeveshall searcttheuser accounting database which is read by
getutent  for anentryfremwith the correspondingrarirunfutmp-system-filme, and with the type of
USER_PROCESSf a corresponding entry is located, it shallupelated as follows:

1. Theut_name field shall be set to zeroesT{_NAMESIZENUL bytes).
2. Theut_host field shall be set to zeroed{_HOSTSIZENUL bytes).
3. Theut_tv shall be set to the current time of day.

4. Theut_type field shall be set toEAD_PROCESS

Return Value

On success, tHegout()  function shall return non-zer@ero is returned if there was no entry to remgveonzero
returp-value-indicates-sueeess if the utmp file could not be opened or update

logwtmp

Name

logwtmp — append an entry to the wtmp file

Synopsis

#include <utmp.h>
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Ivarflog/wtmp-database of past user-logins

void | ogwt np (const char * | i ne, const char * nane , const char * host );

Description

If the process has permission to update the useuating databases, tlgywtmp function shall append a record to
the user accounting database that records alldagid logouts. The record to be appended shabihstructed as
follows:

1. Theut_line field shall be intitialized fronhi ne. If the user accounting database imposes a limihe size of
theut _| i ne field, it shall truncate the value, but any suafitlshall not be smaller thavT_LINESIZE
(including a terminating null character).

2. Theut_name field shall be intitialized fronrmane. If the user accounting database imposes a limihe size of
theut _nane field, it shall truncate the value, but any suafitlshall not be smaller thavT NAMESIZE
(including a terminating null character).

3. Theut_host field shall be intitialized fronmost . If the user accounting database imposes a limihe size of
theut _host field, it shall truncate the value, but any sudfhitlshall not be smaller thasT _HOSTSIZE
(including a terminating null character).

4. If thenanme parameter does not refer to an empty string(i.g.theut_type field shall be set to
USER_PROCES®therwise theit_type fieldshall be set tdEAD PROCESS

5. Theut_id field shall be set to the process identifier fug turrent process.
6. Theut_tv field shall be set to the current time of day.
If a process does not have write access to the the user accounting database, the logwtmp function will not update

it. Since the function does not return any value, an application has no way of knowing whether it succeeded or
failed.

Return Value

None.
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openpty

Name

openpty — find and open an available pseuégerminal

Synopsis
#include <pty.h>
int openpty(int* anaster,

int* asl ave,
char* nane,

struct termios * ternp,
struct winsize * Wi np);
Description

Theopenpty() functionfindsshall findan available pseudiyterminaland returg file descriptors for thenaster
and slave devices in the Iocatlons referenceaim;st er andasl ave—'Fhe respectively. Ihane is not NULL, the
filename of the slaves %

valueplacedin the user supphed buffer referencedr‘(wre If ter np%the%e%wﬂ—?hewmdew&%&eﬂhe
stave-willbe-sets not NULL, it shall point to germios ~ structure usetb initialize thevaldes-iterminal parameters
of the slave pseudo-terminal devicewifnpy-etherwise-a-nulls not NULL, it shall point to &insize  structure used
to initialize the window size parameters of thesslaseudo-terminal device

Return Value

On success, zero is returned. On error, -1 ismetyrand errno is set appropriately.

Errors

ENOENT

There are no availabterspseudo-terminals
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3.1. Commands and Utilities

Table 3-1 lists the Commands and Utilities requiede present on a conforming system. These corisramd
utilities shall behave as described in the releuaaterlying specification, with the following exdems:

1. If any operand (except one which followsg) starts with a hyphen, the behavior is unspecified

Rationale (Informative)

Applications should place options before operands, or use -- , as needed. This text is needed because GNU

option parsing differs from POSIX. For example, Is . -ain GNU Is means to list the current directory, showing

all files (that is, "."

is an operand and -a is an option). In POSIX, "."

and -a are both operands, and the

command means to list the current directory, and also the file named -a . Suggesting that applications rely on
the setting of the POSIXLY_CORRECENvironment variable, or try to set it, seems worse than just asking the
applictions to invoke commands in ways which work with either the POSIX or GNU behaviors.

The behavior of the interfaces described in thigige is specified by the following standards.

his specification

Table 3-1. Commands and Utilities

[ 3] ar?2] at?[2] awk 2] basenamé{1]
batch?[2] bc?[2] cat[1] chfn?2] chgrp?2]
chmod?[1] chown?[2] chsh?[2] cksum[1] cmp?[1]
col?[2] comm?[1] cp 1] cpio?[2] crontab?[2]
csplit?[1] cut?2] date’[1] dd¥[1] df7[2]

diff *[1] dirname®[1] dmesg[2] du?[2] echo?[2]
egrepi2] env?[1] expandi1] exprii] false[1]
fgrep?[2] file 2[2] find 7[2] fold 3[1] fuser?2]
gencat(1] getconf(1] gettext’2] grep?[2] groupadd|2]
groupdef[2] groupmod{2] groups’[2] gunzip?[2] gzip 2]
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head*[1] hostnamé[2] iconv 1] id ¥[1] install?[2]
install_initd*[2] ipcrm?2] ipcs?2] join ¥[1] kill 9[1]

killall *[2] In31] locale®[1] localedef[1] logname’[1]
Ipr ?[2] Is?[2] Isb_releasé[2] m4 2] make?¥[1]
man?[1] md5sunt{2] mkdir [1] mkfifo *[1] mknod?[2]
mktemp?[2] more?[2] mount?[2] msgfmt?[2] mv 3[1]
newgrp?2] nice¥[1] nl ¥[1] nohup[1] 0d?[2]
passwd{2] paste’[1] patch?[2] pathchk’[1] pidof 2]
pr1] printf *[1] ps?[1] pwd *[1] remove_initcf[2]
renice?[2] rm 1] rmdir 3[1] sed’[2] sendmaif[2]
sh9[1] shutdowr?[2] sleep[1] sort[1] split 3[1]
strip *[1] stty3[1] su?2] sync?[2] tail 9[1]
tar?[2] tee?[1] test?[1] time [1] touch?[1]
tr3[1] true®[1] tsort*[1] tty *[1] umount?2]
uname’1] unexpand[1] uniq3[1] useraddi2] userdef[2]
usermodi2] wc ?[1] xargs?2]

Referenced Specification(s)
[1]. ISO POSIX (2003)

[2]. this specification

3.2. Command Behavior

This section contains descriptions for commandstaititles whose specified behavior in the LSB cadicts or
extends the standards referenced. It also contaimsnands and utilities only required by the LSB anotispecified

by other standards.
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ar

Name
ar — create and maintain library archives (LSB DEPRHEER)

Description
ar is deprecated from the LSB and is expected tqgisar from a future version of the LSB.

Rationale

The LSB generally does not include software development utilities nor does it specify .0 and .a file formats.

ar is as specified ithe-Single-UNX-Specificatid®0 POSIX (2003put with differences as listed below.

Differences

T
-C

need not be accepted.

has unspecified behavior.

has unspecified behavior; using -r is suggested.
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at

Name

at — examine or delete jobs for later execution

Description
at is as specified ithe-Single- UNX-Specificatids0 POSIX (2003put with differences as listed below.

Differences

-d
is functionally equivalent to the -r option s in the-Single- UN{-Specificatiall SO POSIX (2003)

need not be supported, but the '-d' option isvedgnt.

-t time

need not be supported.

Files

The files at.allow and at.deny reside in /etc mathan /usr/lib/cron.

awk

Name

awk — pattern scanning and processing language

Description

awk is as specified ithe-Single-UNDX(-Specificatid®0 POSIX (2003put with differences as listed below.

Differences

Certain aspects of internationalized regular exgioes are optional; see Internationalization anguise
Expressions>.
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batch

Name
batch — exeeutschedulcommandsvhen-the-system-load-peratihe executed in a batch queue

Description

The specification fobatch is as specified ithe-Single- UNIX-Specificatid®0 POSIX (2003)but with the following
differences as listed below.

Files

The filesat.allow andat.deny reside inetc rather tharusr/lib/cron

bc

Name

bc — An arbitrary precision calculator language

Description
bc is as specified ithe-Single- UNP-SpeecificatidSO POSIX (2003put with differences as listed below.

Differences

The bc language may be extended in an implementd@fined manner. If an implementation supports®sibns, it
shall also support the additional options:

-s-|--standard

processes exactly the POSIX bc language.

-Wy-|--warn

gives warnings for extensions to POSIX bc.
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chfn

Name

chfn — change user name and information

Synopsis

chfn [-f ful | _nane] [-h hone_phone] [user]

Description

chfn shall update the user database. An unprivilegedmay only change the fields for their own accpantser with

appropriate privileges may change the fields for arcount.

The fieldsf ul | _nanme andhone_phone may contain any character except:
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any control character
comma

colon

equal sign

If none of the options are selectetifn operates in an interactive fashion. The promptseapected input in
interactive mode are unspecified and should natbed upon.

As it is possible for the system to be configuredestrict which fields a non-privileged user isrpited to change,
applications should be written to gracefully hantiiese situations.

Standard Options

-f full _name

sets the user's full name.

-h home-_phone

sets the user's home phone number.

Notes

1— Future Directions

The following two options are expected to be addeal future version of the LSB:

-0 office

sets the user's office room number.

-p office-_phone
sets the user's office phone number.

Note that some implementations contain a "-o0 otbetfon which specifies an additional field calledher".
Traditionally, this field is not subject to the abraints about legitimate characters in fields.0Alsne traditionally
shall have appropriate privileges to change therdibld. At this point there is no consensus alvdheether it is
desirable to specify the other field; applicatiomsy wish to avoid using it.

The "-w work_phone" field found in some implemeitas should be replaced by the "-p office_phoneltfiThe "-r
room_number" field found in some implementationthis equivalent of the "-o office” option mentioredubve;
which one of these two options to specify will degp@n implementation experience and the decisigarding the
other field.
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chgrp

Name

103  chgrp — change file group

Description
104 | chgrp is as specified ithe-Single- UNP-PecificatiodSO POSIX (2003put with differences as listed below.

Differences

105  The -L, -H, and -P options need not be supported.

chown

Name

106 chown — change file owner and group

Description
107 | chownis as specified ithe-Single- UNPX-SpecificatidsO POSIX (2003put with differences as listed below.

Differences

108  The -L, -H, and -P options need not be supported.
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chsh

Name

chsh — change login shell

Synopsis

chsh[-sl| ogi n_shel | J[user]

Description

chshchanges the user login shell. This determinesdimee of the user's initial login commandaermalin
unprivilegeduser may only change the login shell for their @goountthe-supes userwith appropriate privilege
may change the login shell for any acceuptecified byuser .

Fhe-onlyrestrictionsplaced-Onless the user has appropriate privilabejnitial login shelHs-thattheommand
name shall bene of thosdisted in/etc/shells —unless-the-invokeris tisuperuserand-then-any-value-mahe

I ogi n_shel | shallbeaddedhe absolute path (i.e. it must start with to an executable fileéAccounts which are
restricted (in an implementation-defined mannery mat change their login shell.

If the - s option is not selectedhshoperates in an interactive mode. The prompts apdated input in this mode are

implementatiordefinedinspecified

Standard Options

-s login_shell

sets the login shell.

col

Name

col — filter reverse line feeds from input

Description
col is as specified in thé ificati i nds-and-Utilities {x e5
953&14859%2&91-«&@6@4}3U8v2wnh the d|fference that th@ optlon has unspecmed behawor

Althoughcol is shown as legacy ihe-Single- UNBX-Specificatid®USv2 Version 2, it is not (yet) deprecated in the
LSB.
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cpio
Name

cpio — copy file archives in and out

Description
cpio is as specified ithe-Single-UNDX-Specificatid®0 POSIX (2003)but with differences as listed below.

Differences

m aTale eBome elements of the Pattern Matching
Notation are optional; sdaternanonallzatlon anéﬂeaam&@lebbmeattern Matching Notatien>

crontab

Name

crontab — maintain crontab files for individual users

Synopsis

crontab [—-u user] file

crontab [—-u usef+—] {-l| -r | -e-}

Description
crontab is as specified ithe-Sinde-UNPX-SpecificatiohSO POSIX (2003)but with differences as listed below.

Files

The filescron.allow  andcron.deny reside inetc rather tharusr/lib/cron
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cut

Name

136  cut — split a file into sections determined by contiéngs

Description
137 | cutis as specified ithe-Sinde-UN{-SpecificationSO POSIX (2003)but with differences as listed below.

Differences

138 -n

139 has unspecified behavior.

df

Name

140 df — report filesystem disk space usage

Description
141 | df is as specified ithe-Single-UNP-Speeificatid®S0O POSIX (2003)but with the following differences.

142 If the - k option is not specified, disk space is shown igpatified units. Applications should specifly.

143 If an argument is the absolute file name of a diskice node containing a mounted filesystem, divshihe space
144  available on that filesystem rather than on thesfistem containing the device node (which is alwhagsoot
145  filesystem).
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dmesg

Name

dmesg — print or control théxernelringystem messadmuffer
Synopsis

dmesg[—-cH—|-nl evel H—|-sbufsi ze-]

Description

dmesgexamines or controls therelringystem messaduuffer. Only a user with appropriate privileges may
modify the system message buffer parameters oentst

Standard Options

-C

If the user has appropriate privile@tears theingsystem messadmuffer contents after printing.
-n level

If the user has appropriate privilegets the level at which logging of messages is domiee console.
-s bufsize

uses a buffer diuf si ze to query thekernelringystem messadumuffer. This is8319616392by default (this
matches the default kernel syslog buffer s$2.0-33-anrdince2.1203113). If you have set the kernel buffer to
larger than the default then this option can b& useview the entire buffer.

du

Name

du — estimate file space usage

Description
du is as specified ithe-Single- UNPX-Specificatids0 POSIX (2003)but with differences as listed below.

Differences

If the - k option is not specified, disk space is shown ispatified units. Applications should specifly.
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echo

Name

echo — display a line of text
Synopsis
echo[STRING——...]

Description

Theechocommand is as specified fine-Single- UNPX-Specificatid$O POSIX (2003)but with the following
differences.

Unlike the behavior specified the-Single-UNX-Specificatid®0 POSIX (2003)whetherechosupports options is
implementation defined. The behavioremhoif any arguments contain backslashes is also imgiegation defined.
ApplicatiorgConforming applicationshall not rurechowith a first argument starting with a hyphen, dttwany
arguments containing backslashes; they shalptisé in those cases.

Notes
4~ The behavior specified here is similar to that specified by the-Single-UNPX-Specification-versionsd POSIX

(2003) without the XSI option. However, the LSB forbids all options and the latter forbids only - n.

egrep

Name

egrep — search a file with an ERE pattern

Description

egrepis equivalent to grep -E. For further details, geespecification fogrep.

fgrep

Name

fgrep — search a file with a fixed pattern

Description

fgrep is equivalent to grep -F. For further details, teespecification fogrep.
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file

Name

file — determine file type

Description
file is as specified ithe-Single UNPX-SpecificatidO POSIX (2003)but with differences as listed below.

Differences

The-M - h,-d, and-i options need not be supported.
find

Name

find — search for files in a directory hierarchy

Description

find is as specified ithe-Single UNPX-SpecificatidsO POSIX (2003)but with additional options as specified
below.

Differences

heglebh eBome elements of the Pattern Matching
Notatlon are optional; sdeternanonallzauon ané#ename@ieb@ngDattern Matching Notatien>
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Name

fuser — identify processes using files or sockets

Description

Chapter 3. Commands and Utilities

fuser is as specified ithe-Single-UND{-Specificatid®0 POSIX (2003)but with differences as listed below.

Differences

-C

has unspecified behavior.

has unspecified behavior.

gettext

Name

gettext — retrieve text string from messadetabaseatalog

Synopsis

gettext [-options}-H——] [textdomain] msgid
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193 | gettext-s [-options-] msgid——...

194
195

196
197
198

199
200
201

202
203

204
205
206

207
208

209

210

211

212

213

214

215

216

217

218

219

220

Description

Thegettext utility retrieves a translated text string corr@sging to stringrsgi d from a message object generated
with msgfmt utility.

The message object name is derived from the optaogament ext donai n if present, otherwise from the
TEXTDOMAINenvironmentvariable If no domain is specified, or if a correspondstigng cannot be foundettext
printsnsgi d.

Ordinarily gettext looks for its message objectdinr nane/ | ang/LC_MESSAGES~heredi r nane is the
implementation-defined default directory dnaing is the locale name. If present, t(fEXTDOMAINDIRenvironment
variable replaces theli r nane.

This utility interprets C escape sequences suth dsr tab. Usa\ to print a backslash. To produce a message on a
line of its own, either put'm at the end ofregi d, or use this command in conjunction wilte printf utility.

When used with thes option thegettext utility behaves like thechoutility-—But-it-does-netsimply-copy-its

argumentsexcept that the message correspontbregandard-eutput—tnstead-those-messages-fmgidd in the
selected catalogre-translatgorovides the arguments

Options

-d donmai nnane
- - domai n=donai nnane

Retrievd® ARAMETER translated messages from domainname.

Enable expansion of some escape sequences.

Suppress trailing newline.

Operands

The following operands are supported:

t ext domai n

A domain name used to retrieve the messages.
nsgi d

A key to retrieve the localized message.
Environment Variables

LANGUAGE

Specifies one or more locale nan#
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221 LANG

222 Specifies locale name.

223 LC_MESSAGES

224 Specifies messaging locale, and if present adesrLANG for messages.

225 TEXTDOMAIN

226 Specifies the text domain name, which is idehticdhe message object filename withanb suffix.

227 TEXTDOMAINDIR

228 Specifies the pathname to the messigabaseatalog and if present replaces the implementation-ddfine
229 default directory.
Exit Status

230  The following exit values are returned:

231 O

232 Successful completion.
233 >0

234 An error occurred.

grep

Name

235 grep — printlines matching a pattern

Description
236 | grepis as specified ithe-Single-UNPX-Specification-but-with-differencaslisted-below.

237 Certain-asp of-inteationalize lar
238 | ExpressionksSO POSIX (2003)>.
239 , but with differences as listed below.

LSB Differences

240 | Some elements of the Pattern Matching Notatiopti®nal; see Internationalization and Pattern Miaig Notation.
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groupadd

Name

groupadd — create a new group
Synopsis

groupadd [-g gid [-0]] group

Description

If the caller has appropriate privilege, tiupadd command shall create a new group nagiedup. The group
name shall be unique in the group database. dfi rbis specifiedgroupadd shall create the new group with a unique
group ID.

Options

-g gid [-0]

The new group shall have group ¢ipd. If the- o option is not used, no other group shall havedhisip ID.
The value ofyi dshall be non-negative.

groupdel

Name

groupdel — delete a group
Synopsis

groupdel group

Description

If the caller has sufficient privilege, tiggoupdel command shall modify the system group databadetiiig the
group namedjr oup. If the group namedr oup does not exisgroupdel shall issue a diagnostic message and exit
with a non-zero exit status.
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groupmod

Name
groupmod — modify a group
Synopsis

groupmod [-g gi d [-0]] [-n gr oup_nare] group

Description

groupmoedt—g-gid——olH——n-group_hamefgroup——
If the caller has appropriate privilege, tiupmod command shall modify the entry in the system grdagabase

corresponding to a group namgdoup.

Options

-g gid [-0]
specifies-the-numerical-value diodify the group'sb-—Thisvalue-shall-be-uniguenlesgroup ID, setting it to

gi d. If the- o option isnotused no other group shall have this group The valueof gi dshall be non-negative.

Any-files-which

Only the group ID in the old-group-tRatabase is altered; any files with group ownership set to the file-group
1D-shall-have-the-fileriginal group ID ehanged-manuallye unchanged by this modification.

-n group_namne

changes the name of the group frgnoup to gr oup_narne.
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groups

Name
groups — display a group
Synopsis

groups [user]

Description

Thegroupsdi ;
shall behave ad -Gn [ user] as speC|f|e01h he A rettie
valud SO POSIX (2003)The optionaliser parameter will dlsplay the groups for the nam@r us

gunzip

Name
gunzip — uncompress files
Description

gunzip is equivalent tayzip -d. See the specification fgzip for further details.
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gzip
Name

gzip — compress or expand files

Synopsis

gzip [—-acdfhlILnNrtvW19-] [-S suffix] [-name- ]

Description

Thegzip triescommand shall attempa reduce the size of the named files. Whenevssipte, each file is replaced by
one with the extensiomz , while keeping the same ownership modes, accesmadification times. If no files are
specified, or if a file name Is*;- , the standard input is compressed to the standapdibgzip wilkshallonly attempt
to compress regular files. In particular, it widhiore symbolic links.

When compressing, gzip uses the deflate algorifpecifed inRFCLO5IRFC 1951: DEFLATE Compressed Data
Format Specificatiomnd stores the result in a file using the gzip filrmat specified iIRFCI95RFC 1952: GZIP
File Format Specificatian

Options

-a, --ascii

does nothing obinuxL SB conformingsystems.
This option may be deprecated in a future verion of this specification.

-c, --stdout, --to-stdout

writes output on standard outpleeps leaving theoriginal files unchanged. If there are several tripes, the
output consists of a sequence of independently oesspd members. To obtain better compression, tmorate
all input files before compressing them.

-d, --decompress, --uncompress

——decompresses.

the name operands are compressed filesgaipdshall decompress them.

-f, --force

forces compression or decompression even ifithd&s multiple links or the corresponding fileealdy exists,

or if the compressed data is read from or writtea terminal. If the input data is not in a formetognized by

gzip, and if the option - st dout is also given, copy the input data without chatoghe standard ouput: let

gzip behave asat. If - f is not given, and when not running in the backghgzip prompts to verify whether
an existing file should be overwritten.

-, --list

274



304
305
306

307

308

309

310

311

312

313

314

315

316

317

318

319
320
321
322
323

324
325
326
327

328

329

330
331
332
333

334

335

336

337

338

Chapter 3. Commands and Utilities

lists the compressed size, uncompressed sizen gtd uncompressed name for each compresse@ifles the
uncompressed size ds for files not ingzip format. Additionally displays method, crc and tstamp for the
uncompress file when used in combination wittver bose.

TFheor decompressiomgzip shall support at least the followimgmpression methodsrenthsupported-ate
. deflate- (RFC 1951: DEFLATE Compressed Data Format Spextifio)
- compress (ISO POSIX (2003))
« Izh (SCOcompress -H-and
+ pack- (Huffman encoding)
The crcisshall begiven agffffftf for a file not ingzip format.
With - - name, the uncompressed name, date and time are trarsel stithin the compress file, if present.
With - - ver bose, the size totals and compression ratio for adisfiis also displayed, unless some sizes are
unknown. With- - qui et , the title and totals lines are not displayed.

-L, --license

displays theyzip license and quit.

-n, --n0-name

does not save the original file name and timmptay default when compressing. (The original nésra@ways
saved if the name had to be truncated.) When deassipg, do not restore the original file nameréfggnt
(remove only the gzip suffix from the compresséalfiame) and do not restore the original time stdmopesent
(copy it from the compressed file). This optiorthie default when decompressing.

-N, --name

always saves the original file name and time ptarmen compressing; this is the default. When dgeessing,
restore the original file name and time stampéig@nt. This option is useful on systems which lzaimit on file
name length or when the time stamp has been ltestafile transfer.

-q, --quiet
suppresses all warnings.

-r, --recursive

travels the directory structure recursively.rfaf the file names specified on the command direedirectories,
gzip will descend into the directory and compresstalfiles it finds there (or decompress them indase of

gunzip).

-S .suf, --sufix .suf

uses suffixsuf instead ofgz .

-1, --test

checks the compressed file integrity.

-v, --verbose

displays the name and percentage reduction fdr fla compressed or decompressed.
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339 -#, --fast, --best

340 regulates the speed of compression using thefigokedigit #, where 1 or- - f ast indicates the fastest

341 compression method (less compression)-éhar - - best indicates the slowest compression method (best
342 compression). The default compression level@gthat is, biased towards high compression at esef

343 speed).

LSB Deprecated Options

344  The behaviors specified in this section are exgettt@isappear from a future version of the LSHlaations should
345  only use the non-LSB-deprecated behaviors.

346 -V, --version

347 displays the version number and compilation awjdhen quits.

hostname

Name

348 ’ hostname — showor setthe system's host name

Synopsis

349 | hostname[-v}|—a}| — alias}[ €} [ — domain} | fI 1 fadn]
350 | f~iH—ip—addressH———ongH——sH———shertt-H——y}-——yp}-

351 | f-——nis]—

352

353 hostname [—v}-|—Ffilenamel- {——file filenamel [hostname]———
354
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hestrame —vH—hH——helpH—VH——version—namg

Description

hostnameis used to eitheset-erdisplayor, with appropriate privileges, sthie current hostrdemainname of the
systemFhisThe hosthame is used by mamy-the-retworking-prograrepplicationdo identify the machineFhe

desninpomoiooloenond b PUS /P
When called without any arguments, the programlayspthe name of the system as returned bydti®stname {2)
function.

When called witlerea nane argumenerwith, and the user has appropriate privilethe~—file-optien;-the
commands-sebmmand setthe host namer.

It is not specified if the NIS/¥Phostname displayed will be a fully qualified domain name. Nete-that-only-the
superuser-can-change the names.

Options

-a—alias

- tellswhat's-going-on.
——displays-the NIS-domain-nameAtiplications requiring a parameteris-given{eile-name)thenrootcan-also set

partlcular format of hostname should Gnl%useheck the neﬂ-léB-depFeeated—behawers
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384 | -\—-version

385 | ——prints-version-information-on-standardtput and exits-suecessfultyke appropriate action.
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install

Name

install — copy files and set attributes

Synopsis

install [ORTHON}—option...] SOURCE DEST {stformat)

install [ORTHON]—option...] SOURCE..DIRECTORY—{2nd-format}——DEST
install [-d [ORPTHON]DIRECTORY...—(3rd-format}——— | --directory] [option...] DIRECTORY....

Description

In the first two formats, cop$OURCE to DEST or multiple SOURCE( s) to the existinddl RECTORY,

whileoptionally setting permission modes aadner/grodfiile ownership In the third formatereate-allcomponents
of-the-giverrachDl RECTORY(ies) and any missing parent directories shall be cdeate

Standard Options

--backup[-EONTROLMETHOD]
makes a backup of each existing destinationMie:HOD may be one of the following:
- none orof f never make backups.

« nunber ed ort make numbered backups. A numbered backup hasitme%s.~%d~", target_name,
version_number . Each backup shall increment the version numbelr. by

« exi stingornil numbered if numbered backups exist, or simpleratise.

- sinpl e ornever append a suffix to the name. The default suffix'isout can be overriden by setting
SIMPLE_BACKUP_SUFFIX in the environment, or via th8 or- - suf f i x option.

If no METHOD is specified, the environment variable VERSION_C®ROL shall be examined for one of the
above. Unambiguous abbreviationd&#THOD shall be accepted. If idETHOD is specified, or iVETHOD is
empty, the backup method shall defaulét@ting

If METHOD is invalid or ambiguousnstall shall fail and issue a diagnostic message.

-b

is ikeequivalent to - backupybut-doesiotacceptan-argumenxi st i ng.
-d, --directory

treats all arguments as directory names; creditesmponents of the specified directories.
-D

creates all leading components of DEST excepletdtethen copies SOURCE to DEST; useful in thddrsnat.

-g GROUR --group=GROUP
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if the user has appropriate privilegets group ownership, instead of process' curmenipgGROUP is either a
name in the user group database, or a positivgentevhich shall be used as a group-id.

-m MODE, --mode=MODE

sets permission modepecifiedas inchmod), instead ofhe defaulirwxr-xr-x

-0 OWNER --owner=OWNER

if the user has appropriate privilegets ownershigsuperuseronly) OANER is either a name in the user login
database, or a positive integer, which shall bel asea user-id

-p, --preserve-timestamps

appliegopies theaccessandmodification times oSOURCE files to corresponding destination files.

-s, --strip

strips symbol tables, only for 1st and 2nd fosnat

-S SUFFIX, --suffix=SUFFIX
overridesthe-usualquivalent to - backup=exi st i ng, except if a simplsuffix is required, us8UFFI X.

--verbose

prints the name of each directory as it is cikate

-v, --verbose

print the name of each file before copying istdout .
install_initd

Name

install_initd — install an init.d file

Synopsis

lusr/lib/Isb/install_initd initd_file

Description

install_initd instalis-aninit-dhall install a system initializatidile that has been copied to tleec/init.d location
ersymlink—hsuch that this file shall be run at the appropratmt during system initialization. Thiestall_initrd

command is typlcally called ithe postlnstall scrlpt of a packagb&pregam#us#hbllsb#nstau#mdreeﬂﬂgwes a

e-fiilBee also Section 8.4.
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ipcrm

Name
ipcrm  — previde-information-en-ipefacilitiddemove IPC Resources

Synopsis

ipcrm [—[-q msgi d | -Qnmsgkey | -ssemi d | -Ssenkey | -mshni d | -M shnkey]...
ipcrm [shm | msgdem-ms( id...

Description

iperm-removes-theresourdb@ny of the- q,- Q - s), - S, - mor - Marguments are given, tigerm shall behave as
described in ISO POSIX (2003).

Otherwisejpcrm shall remove the resource of tgecifiedtype identifiedbyi d.

Future Directions
A future revision of this specification may depriectne second synopsis form.

Rationale

In its first Linux implementation, ipcrm used the second syntax shown in the SYNOPSIS. Functionality present in
other implementations of ipcrm has since been added, namely the ability to delete resources by key (not just
identifier), and to respect the same command line syntax. The previous syntax is still supported for backwards
compatibility only.
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ipcs

Name

ipcs — provide information on ipc facilities

Synopsis
ipcs [--smoH——] [-tep-]

Description
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ipcs provides information on the ipc facilities for whithe calling process has read access.

Resource display options

-m
shared memory segments.
-q
message queues.
-S

semaphore arrays.

Output format options

-t

time.
-p
pid.
-C
creator.

Application Usage

In some implementations of ipcs the -a option wiilht all information available. In other implematibns the -a
option will print all resource types. Thereforeplgpations shall not use the -a option.

Some implements of ipcs implement more output fasrtizan are specified here. These options areamsistent
between differing implementations of ipcs. Therefanly the -t -c and -p option flags may be ugdgdeast one of

the -t -c and -p options shall be specified.
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killall

Name

killall — kill processes by name

Synopsis

killall [-egiqvw] [-signal] name—...
killall -
killall -V

Description

killall sends a signal to all processes running any ddfibeified commands. If no signal name is specGiS$@TERM
is sent.

Signals can be specified either by name (&igP) or by number (e.g1 ). Signalo (check if a process exists) can
only be specified by number.

If the command name contains a slash (/), processasiting that particular file will be selected killing,
independent of their name.

killall returns a non-zero return code if no process bas killed for any of the listed commands. If @sieone
process has been killed for each commé&ilidyl returns zero.

A killall process never Kkills itself (but may kill othaHall processes).

Standard Options

-e

requires an exact match for very long namesctiramand name is longer than 15 characters, thedaoie may
be unavailable (i.e. it is swapped out). In thisehillall will kill everything that matches within the firéb
characters. With -e, such entries are skipgiidll prints a message for each skipped entry if -péciied in
addition to -e.

kills the process group to which the processtmgoThe kill signal is only sent once per growgreif multiple
processes belonging to the same process groupfouerd.

asks interactively for confirmation before kiljin

lists all known signal names.

does not complain if no processes were killed.
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494 -V

495 reports if the signal was successfully sent.

LSB Deprecated Options

496  The behaviors specified in this section are expkictelisappear from a future version of the LSRiligations should
497  only use the non-LSB-deprecated behaviors.

498 -V

499 displays version information.

lpr

Name

500 Ipr — off line print

Synopsis

501 | lpr [-1] [-p] [-Pprinter] [-h] [-s] [-#copies] [-J nawm]
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502 [-T title] [name......]

Description

503 Ipr uses a spooling daemon to print the named fileswcilities become available. If no names appbarstandard
504  inputis assumed.

Standard Options

505 -l

506 identifies binary data that is not to be filtetma sent as raw input to printer.
507  -p

508 formats with "pr* before sending to printer.

509  -Pprinter

510 sends output to the printer named printer instéade default printer.
511 -h

512 suppresses header page.

513  -S

514 uses symbolic links.

515  -#copies

516 specifies copies as the number of copies to.print

517 -J name

518 specifies name as the job name for the header. pag
519  -T title
520 specifies title as the title used for "pr".
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Is

Name

Is — list directory contents

Description
Is is as specified ithe-Single- UNX-Specificatids0O POSIX (2003)but with differences listed below.

Differences

If the file is a character special or block spéfile, the size of the file shall be replacedhitvo unsigned
numbers in the formateu, %u" , representing the major and minor device numbgse@ated with the special
file.

The LSB does not specify the meaning of the major and minor devices numbers.

in addition tothe-Single-UNBP(-SpecificatidsO POSIX (2003pehavior of printing a slash for a directdsy;p
may display other characters for other file types.

Certain aspects afiternationalized-filename-glebbitite pattern matching notati@me optional; see
Internationalization anéiename-GlebbinBattern Matching Notatien>.
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Isb_release

Name

Isb_release = — print distribution specific information
Synopsis

’ Isb_releasd OPTION—...]

Description

Thelsb_releasecommand prints certain LSB (Linux Standard Base) Ristribution information.

’ WithIf no optiop-same-asare given, thev option is assumed

Options

-V, --version

displays version of LSB against which distribatie compliant. The version is expressed as a csdprrated list
of LSB module descriptions. LSB module descriptians dash seperated tuples containing the modute na
version, and architecture name. The output isglesime of text of the following format:

LSB Version:\t<ListAsDescribedAbove>
-i, --id
displays string id of distributor. The outpugtisingle line of text of the following format:

Distributor ID:\t<Distributor|D>
-d, --description
displays single line text description of disttilomn. The output is of the following format:

Description:\t<Description>

-r, --release
displays release number of distribution. The ouip a single line of text of the following format

Release:\t<Release>

-c, --codename
displays codename according to distribution #ed he output is a single line of text of thedwling format.

Codename:\t<Codename>

-a, --all

displays all of the above information.

-s, --short
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557 displays all of the above information in shortput format.

558  -h, --help

559 displays a human-readable help message.
Examples

560  The following command will list the LSB Profiles wh are currently supported on this platform.

561 example% Isb_release -v
562 | LSB Version: core-2.0-ia32: core-2.0-noarch: graphics-2.0-ia32 :graphics-2.0-noarch

m4

Name

563 m4— macro processor

Description
564 ’ m4 is as specified ithe-Single-UNDPX-Specificatid®0 POSIX (2003)but with extensions as listed below.

Extensions
565  -P
566 ’ forcesa-m4—prefix-toall builtinsto be prefixed wittm4_. For exampledefine becomesn4_define .
567 -ldirectory
568 Adddi r ect ory to the end of the search path for includes.
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md5sum

Name

md5sum— generateor check MD5 message digests

Synopsis
md5sum[-bH—c [file]HH——] | file——]

Description

For each file, write to standard output a line earihg the MD5checksurmessage digesf that file, followed by one
or more blank characters, followed by the naméneffile. The MD5checksurmmessage digeshall be calculated
according tARFC132RFC 1321: The MD5 Message-Digest Algoritlamd output as 32 hexadecimal digis
RFC1321 does)

If no file names are specified as operands, read ftandard input and usé as the file name in the output.
Options

b

——uses-binary-mode.

-c [file]

checksnd5sunthe MD5 message digest all fileslistechamedin f i | e against thehecksummessage digest
listed in the same file. The actual formatiedtf i | e is the same aseoutput ofmd5sum That is, each line in
the file describes a filéf f i | e is not specified, read message digests fstin

Exit Status

md5sumshall exit with status 0 if the sum was generatgctessfully, or, in check mode, if the check madch
Otherwise md5sumshall exit with a non-zero status.
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mknod

Name
mknod — makeblock-or-charactespecial files
Synopsis

mknod [OPTHON]-NAME TYPE [MAJOR-MINOR—-m nbde | --modespde] name type [major minor]
mknod [--versior

Description

Themknod command shall create a special file namade of the givert ype.

Thet ype shall be one of the following:

b

creates a block (buffered) special filéh the specifiedraj or andm nor device numbers
c,u

creates a character (unbuffered) specialfité the specifiedraj or andni nor device numbers
p

creates a FIFO.

Options

-mnode, --modespde

create the special file with file access permissiset as describedribde. The permissions may be any absolute
value (i.e. one not containing or'-' ) acceptable to thehmod command.

--version

outpus version information and exit
This option may be deprecated in a future release of this specification.

If t ype ispparametermaj or andmi nor shall not be specified. Otherwise, these parameter mandatory.
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Future Directions

This command may be deprecated in a future versitinis specification. Themaj or andm nor operands are
insufficently portable to be specified usefully éde®nly a FIFO can be portably created by this camnand the
mkfifo command is a simpler interface for that purpose

mktemp

Name

mktemp — make temporary file name (unique)

Synopsis

mktemp [-q] [-u] template

Description

Themktemp commandakes the given file nanteenpl at e and overwrites a portion of it to create a filenga This
file nameis-shall beunique and suitable for use by the application.

Thet enpl at e should have at least six traility characters. These characters are replaced withatbkes from
the portable filename character set in order tegEe a uniqgue name.

If mktemp can successfully generate a unique file namettadu option is not present, the file shall be creatéd w
read and write permission only for the current use mktemp command shall write the filename generated to the
standard output.

Options

fail silently if an error occurs. Diagnostic mages tostderr  are suppressed, but the command shall still exit
with a non-zero exit status if an error occurs.

operates in "unsafe' modere-temp\ unique name is generated, but the tempdfiteyiltshallbe unlinked
beforemktemp exits.Fhis-is-shghtly-better-than-mktemp(3)-but-stiltripduces-arace-conditiodse of this

option is not encouraged.
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more

Name
626 | more —file perusalfilterfor-crtviewing

627 | more — display files on a page-by-page basis

Description
628 ’ more is as specified ithe-Single- UND-PecificatiodSO POSIX (2003)but with differences as listed below.

Differences

629  Themore command need not respect theES andCOLUMNS®nvironment variables.

292



631
632

633

634

635

636

637

638
639

640

641

642

643

644

645

646

647

648
649
650

ST

“(return-to-mark)

m;%mesz-w:

The following additional options may be supported:

-num

specifies an integer which is the screen sizér(@s).

+num

starts at line numbe&rum

+/pattern

The following options from ISO POSIX (2003) may beh differently:

-€
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Start at the first line matching the pattern,iegjent to executing the search forwatdl ¢ommand with the given

pattern immediately after opening each file.

has unspecified behavior.

has unspecified behavior.

has unspecified behavior.

Either{&)-clear the whole screemd-then-display-thefore displaying antext (instead of the usual scrolling
behavior), o2)}-provide the behavior specified Bye-Single UNPX-Specificatid®0 POSIX (2003)In the latter

case, the syntax isp conmand".
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has unspecified behavior.

B
——clopen e e o,

+string

——specifiesa-string-that- willbe-searched-for betmeh-file-is-displaye@he more command need not support

the following interactive commands:

9
G

u
control u
control f
newline

3o~

' (return to mark)

control g
zZ

Rationale

The thumand +56t ri ng options are deprecatedtie-Single-UNBX-Specification;VersiorS2Sv2, and have been
removed in ISO POSIX (2003nhoweverre-shall-continuthis specification continues specify them becausiee
publicly availableutil-linux -214f packagedoes not support the replacementdegmmand). The €ommand

option as found ithe-Single UNPX-SpecificatidBUSv2is more general thamhatwe-specifis specified heregbutthe

util-linux -2-1fpackageappears to only support the more specifiemand +5t ri ng forms.
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mount

Name

664  mount — mount a file system

Synopsis

665  mount [-hV]

666 | mount [-a] [-fFnrsvw] [-tvf st ype]

667 | mount [-fnrsvw] [-o opti ons [,...]] [device | di}

668 | mount [-fnrsvw] [-t vf st ype] [-0 options] device dir

Description
669 | FiesAs described in ISO POSIX (2003), all files in gystemareramedrganizedn abig-treedirected graph,
670 | known agthe file hierarchy, rooted at These files can be spread out over severdérlyingdevices.The mount
671 | servestoommand shakttach the file system found on somrelerlyingdevice to theésigfile tree—Conversely,
672 | umeunt8)willdetach-itagainierarchy.

Standard-Options
673 -V
674 invokes verbose modelhe mount command shall provide diagnostic messagestdmut
675 -a
676 mouns all filesystems (of the given types) mentionedkcin/ fstab .
677 -F
678 combines-witHf the - a—te- option is also preserfork eff-a new incarnation ahount for each devicéo be
679 mounted This will do the mounts on different devices dfetent NFS servers in parallel.
680  -f
681 cause everything to be done except for the actual systlinif it's not obvious, this “fakes' mountirtgetfile
682 system.
683  -n
684 | mouns without writing in/etc/mtab . This is necessary for example whieta is on a read-only file system.
685  -S

686 ’ tolerates-sloppynount-optionsrather-thanfailing—Thiswiinoremount options not supported by a filesystem

687 type. Not all filesystems support this option.

688 -r

689 ’ mouns the file system read-only. A synonym-ie ro.
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-w
mouns the file system read/write. (default) A synonym & r w.

-L label
mountdf the file /proc/partitions is supported, mourthe partition that has the specified label.

-U uuid
mountdf the file /proc/partitions is supported, mourthe partition that has the specified udithese-two
options-require-the-file /proc/partitionsto-exist.

-t vfstype
indicates a file system type off st ype.
More than one type may be specified in a commaraggalist. The list of file system types can befiped with
no to specify the file system types on which no atsbould be taken.

-0

options are specified with-a flag followed by a comma-separated string of apidcSome of these options are
only useful when they appear in thec/fstab file. The following options apply to any file sgsh that is
being mounted:

async

doeperformall I/O to the file system asynchronously.

atime

update inode access time for each access. (default)

auto

in /etc/fstab , indicate the devicis mountable with a.

defaults

uses default optionstw, suid , dev, exec , auto , nouser , angasync .

dev

interpres character or block special devices on the fildesys

exec

permit execution of binaries.

noatime

doesnot updatenedefile access times on this file system.

noauto

in /etc/fstab  , indicates the devids only explicitly mountable.

nodev
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doesnot interpret character or block special deviceshe file system.

noexec

doesnot allow execution of any binaries on the mouritiedsystem.

nosuid

doesnot allow set-user-identifier or set-group-ideetifbits to take effect.

nouser
forbids anerdinary-{-enereetunprivilegeduser to mount the file system. (default)

remount

attempts-taemount an already-mounted file system. This ismomly used to change the mount
flagsoptionsfor a file system, especially to make a read-didysystem writable.

ro

mouns the file system read-only.

rw
mouns the file system read-write.
suid
allows set-user-identifier or set-group-identifier bibsthke effect.
sync

doesall I/O to the file system synchronously.

user

allows anerdinanunpriviliegeduser to mount the file system. This option impties optionsioexec

nosuid , andnodev {unless overridden by subsequent optiasin-the-option-line-user;exec;dev;suid)

LSB Deprecated Options

The behaviors specified in this section are exgettteisappear from a future version of the LSBlapations should
only use the non-LSB-deprecated behaviors.

outpus versionand exit
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msgfmt

Name

747 msgfmt — create a message object from a message file

Synopsis

748 | msgfmt[-options-..] fi | ename.po——..

Description

749 | Themsgfmt ereatesommand generates a binangssagebjectfilesatalogfrom pertabla textual translation
750 | description. Message catalogs, or message objest éire stored in files with.mo extension.

751 The format of message object files {filename-po)-without-changiiggnot guaranteed to be portable. Message

752 catalogs should always be generated on the target architecture using the msgfmt command.

753 | The source message files, otherwise knowpastable object fileshave apo extension.

754 | Thefi | ename operands shall be portable object filEke.po file contains messagés bedisplayed to users by
755 | system utilities or by application programse-files-carbe-edited he portable object files are text fijemnd the
756  messages in them can be rewritten in any languggeosted by the system.

757 | If iaputanyfi | enane is-, a portable objedile is—-shall be read from thetandard inpuis-read.
758 | Thexgettext-utility-can-be-used-to-create—-po-fil@sv ipt-or-programs.

759 | msgfmt commandnterprets data as characters according to thewusetting of theC_CTYPElocale category.

Options
760 | -C
761 | --check
762 Detect and diagnose input file anomalies whicghihrepresent translation errors. Thsgid andmsgstr
763 strings are studied and compared. It is considabadrmal that one string starts or ends with a imewbhile the
764 other does not.
765 If the message is flagged @format  (see Comment Handling), check that tegyid string and thensgstr
766 translation have the same numbe#gbrmat specifiers, with matching types.

767 -Ddirectory

768  --directory=di rectory

769 Add directory to list for input files searcli.f i | enane is not an absolute pathname dnd enane cannot be
770 opened, search for it thi r ect or y. This option may be repeated. Directories shaldsrched in order, with
771 the leftmosdi r ect or y searched first.

772 -f

773 --use-fuzzy
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774
775

776
777
778
779
780
781

782
783
784

785
786
787
788

789
790
791

792
793
794
795

796

797
798

799

800

801

802

803

804

805

‘ The standard input is not used unle$s henane-po operand is specified as "-".
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Usefuzzyrentriesmarked asuzzy in output. If this option is not specifieBizzysuchentries are not included
into the outputSee Comment Handling below.

-ooutput-file
--output-fileout put -fil e

Specifytheoutput file name asutput-file . If multiple domains or duplicate msgids in the file are present,
the behavior is unspecified. If output-file-isoutput is written to standard output.

Ensure that all output files havena extension. Output files are named either by-th€or- - out put -fi | e)
option, or by domains found in the input files.

-V
--verbose

Print additional information to the standard eriocluding the number of translated strings pssesl.

Operands

‘ Thef i | ename-pooperands are treated as portable object files fdineat of portable object files is defined in

EXTENDED DESCRIPTION.

Standard Input
Environment Variables

LANGUAGE

Specifies one or more locale narn

LANG

Specifies locale name.

LC_ALL
Specifies locale name for all categories. If nedi, overrides LANG, LC_CTYPE and LC_MESSAGES.
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807

808

809

810

811

812

813
814
815
816
817

818

819
820
821
822

823

824

825

826

827

828
829

830
831

832
833
834

835
836

837
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LC_CTYPE

- Specifieslocale name for character-handling.
Determine the locale for the interpretation afigences of bytes of text data as characters (fomple,
single-byte as opposed to multi-byte characteesguments and input files).

LC_MESSAGES

Specifies messaging locale, and if present adesrLANG for messages.

Standard Output

The standard output is not used unless the optigmrzent of the o option is specified as.

Extended Description

The format of portable object filepé files) is defined as follows. Eacpo file contains one or more lines, with
each line containing either a comment or a statén@mments start the line with a hash matkand end with the

newline characteAl-comments-and-empBmptylinesare or lines containing only white-space, shalligmgored.
Comments can in certain circumstances alter thebehof msgfmt. See Comment Handling below for details on

comment processinghe format of a statement is:
directive value

Eachdirective  starts at the beginning of the line and is sepdritbmvalue by white space (such as one or more
space or tab character$hevalue consists of one or more quoted strings separatadhiie space. If two or more
strings are specified aslue , they are normalized into single string usinggtrang normalization syntake-same-as

the 1SO-Clanguage-Use-any-ofdpecified in ISO C (1999). THellowing types-ofdirectivesare supported

domain domainname

msgid message_identifier

msgid_plural untranslated_string_plural
msgstr message_string

msgstr[ n] message_string

The behavior of the domain directive is affectedhmsyoptions used. See OPTIONS for the behaviontie- o
option is specified. If theo option is not specified, the behavior of thenain directive is as follows{

1)-. All msgids from the beginning of eagbo file to the firstdomain directive are put into a default message object
file, messages (anessages.mo if the--stri ct option is specified)

2)-. Whenmsgfmt encounters domaindomainname  directive in thepo file, all following msgi ds until the next
domain directive are put into the message objectdilmainname (or domainname.mo if - -stri ct optionis
specified)«

3)-. Duplicatensgi ds are defined in the scope of each domain. Thatisgi d is considered a duplicate only if the
identicalmsgi d exists in the same domaifn.

4)-. All duplicatensgi ds are ignored.
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838 Themsgid directive specifies the value of a message identssociated with the directive that followsTihe

839  msgid_plural  directive specifies the plural form message sptiio the plural message handling functions
840 | ngettext (), dngettext {) ordcngettext (). The message_identifier string identifies a tasehg to be used at
841  retrieval time. Each statement containingsgid directive shall be followed by a statement corntajramsgstr

842  directive ormsgstr[n]  directives.

843  Themsgstr directive specifies the target string associatétl themessage_i denti fi er string declared in the
844  immediately precedingisgid directive.

845  Themsgstr[ n] (wheren =0, 1, 2, ...) directive specifies the targeingtto be used with plural form handling
846 | functionsngettext {,dngettext { anddcngettext {.

847
848

849 | Table 3-1. Escape Sequences

\n newline
\t tab
\v vertical tab
\b backspace
\r carriage return
\f formfeed
\ backslash
\" double quote
\ddd octal bit pattern
850 \xHH hexadecimal bit pattern

851 | Comment Handling

852 | Comments are introduced bytpand\xHH-for-hexadecimal-bitpattern.

853 | Cemments-should-be-inetantinue to the endf theline. The second character (i.e. the chardottowing
854 | formatsthe#) has special meaning. Regular comments shouloicl space character. Other comment types include:

855 #-translatett normal -comments

856 #. automatic-comments
857 #: reference...
858

859
860
861

862
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863
864

865
866

867
868

869

870
871
872
873
874

875
876

877
878

879
880
881
882

883

884
885
886
887
888
889

890

891
892

893

894
895

896
897
898
899
900
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Automatic and reference comments are typically gerd by external utilities, and are not specibigdhe LSB. The
msgfmt command shall ignore such comments.

Portable object files may be produced by unspecified tools. Some of the comment types described here may arise
from the use of such tools. It is beyond the scope of this specification to describe these tools.

The#, comments require one or more flags separatedebgdimma () character. The following flags can be
specified:

fuzzy

This flagea -ghows that thé&llowing
msgstr string might not be a correct translat(mymeFe)Only the translatom e. the individual undertaking
the translationtan judge if the translation requires further migdifion, or is acceptable as is. Once satisfied

with the translat|on the translator then remotrmﬂuzzy flaglhemsgtnetgepregtam&msettsthwmen it

If this flag is specified, thensgfmt utility will not generate the entry for the immatély followingmsgid in the
output message catalognless the - use- f uzzy is specified

c-format
no-c-format

flag |nd|cates that thmsgld string is used as format strmg bryntf —I|ke funcnonstneasdaf thec format
flag is given for a string thensgfmt utility dees-seme-memeay perform additionaests to check to validity of
the translation.

Plurals

The msgid entry with empty string (") is callecetheader entry andtreated specially. If the message string for the
header entry contaimglurals=value  , the value indicates the number of plural forms. &ample, if

nplurals=4 , there are 4 plural forms.plurals  is defined, there should laglural=expression monthe

same line, separated by a semicolon (;) charabherexpression is a C language expression to detenwhich
version ofmsgstr[n]  to be used based on the valua pthe last argument ofjettext ), dngettext § or
dcngettext . For example:

nplurals=2; plural=n==170:1

indicates that there are 2 plural forms in the legge;msgstr[0]  is used ilh ==1 , otherwisemsgstr[1] is used.
Another example:

nplurals=3; plural=n==1?0:n==2?1:2

indicates that there are 3 plural forms in the legge;msgstr[0]  is used ifh==1 , msgstr[1] is used ih==2 ,
otherwisemsgstr[2] is used.

If the header entry contaieharset= codeset string, thecodeset is used to indicate the codeset to be used to
encode the message strings. If the output straugieset is different from the message string's seideodeset
conversion from the message strings's codeseetoutput string's codeset will be performed upenddll of

gettext (), dgettext {}, dcgettext (), ngettext  {}, dngettext  {}, anddcngettext ). The output string's codeset
is determined by the current locale's codesetréhen value of nl_langinfo(CODESET)) by defaultdacan be

901 | changed by the call dind_textdomain_codeset 0.
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902

903

904

905

906

907
908

909

910

911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934

935
936
937
938
939
940

Exit Status

The following exit values are returned:

0

Successful completion.

>0

An error occurred.

Application Usage
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Neithermsgfmt nor anygettext (-+eutinefunctionimposes a limit on the total length of a messaustalling
message catalogs under the C locale is pointlees they are ignored for the sake of efficiency.

Examples

Example 1: Examples of creating message objeats fnessage files.

In this examplenodulel.po -and, module2.po andmodule3.po are portable message obgefiles.

example% cat modulel.po

# default domain "messages”

msgid " msg-+-message one "

msgstr " msg-d-translatior———mensaje nimero uno
#

domain "help_domain"

msgid "help 2two "

msgstr " help-2-translation———ayuda namero dos "
#

domain "error_domain”

msgid "error 3three "

msgstr “error 3-translatien——nlmero tres "

example% cat module2.po

# default domain "messages”

| msgid " mesg-4-message four "
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941 | msgstr " mesg-4-translation———mensaje nimero cuatro "

942

943 #

944

945 domain "error_domain”
946

947 | msgid "error Sfive "
948

949 | msgstr "error 5-translatieA——numero cinco "
950

951 #

952

953 domain "window_domain"
954

955 msgid "window  &six"
956

957 msgstr "ventana nimero seises"

958 example% cat module3.po
959
960 # default domain "messages”
961
962 msgid "message seven"
963
964 msgstr "mensaje nimero siete
965
966 Ll ept

967 | The following command will produce the output filesssages , help_domain , anderror_domain
968 example% msgfmt modulel.po

969 | The following command will produce the output filesessages , help_domain , error_domain , and
970 window_domain .

971 example% msgfmt modulel.po module2.po
972 The following example will produce the output filello.mo

973 example% msgfmt -o hello.mo modulel-po-medule2—module3 .po
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newgrp

Name

974  newgrp — change group ID

Synopsis

975 | newgrp [H—group]
Description

976

977

978

979 | Thenewgrp command is as specified in ISO POSIX (2003), Lith wifferences as listed below.

980 | Differences
981 | The-| option specified in ISO POSIX (2003) need not bygprted.
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od

Name
982  od — dump files in octal and other formats
Synopsis
983 | od[-abcdfilox] [-wwi dt h | --widthwi dt h] [-v] [-A addr ess_base] [-j ski p][-ncount][-ttype_string]

984 | [file...]
985 | od --traditional [options] [file] [[+]offset [.] [b]][[+]label [.] [b]]

Description
986 | odis as specified ithe-Single- UNDX-SpecificatidsO POSIX (2003)but withextensimglifferencesas listed below.

Extensions
wDifferences

987 | -wwi dt h, --width[=BYTESi dt h]

988 outputs BYTES bytespeachoutput lineis limited towi dt h bytes from the input

989  --traditional

990 accepts arguments jme-RPOShHéraditionalform.

991 The XSI optional behavior described in ISO POSIX (2003) is not supported unless the - -t radi t i onal
992 option is also specified.

Pre-POSIX and XSI Specifications
993 | The LSB supports option intermixtures with the daling pre-POSIXspecificationand XSI options

994 -a

995 is equivalenttet a, selects named characters.

996 | -b

997 is equivalenttet o1, selects octal bytes.

998 | -C

999 is equivalenttet c, selects characters.

1000 | -d

1001 is equivalenttet u2, selects unsigned decimal two byte units.
1002 f
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1003

1004

1005

1006

1007

1008

1009

1010

1011

1012

1013

1014

1015

1016

1017

1018
1019

1020
1021
1022
1023
1024

1025
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is equivalenttet fF, selects floats.

-h
-~ is-equivalent tot x2, selects-hexadecimal shorts.
-i
is equivalenttet d2, selects decimadhertdwo byte units.

This usage may change in future releases; portable applications should use -t d2.

is equivalenttet d4, selects decimal longs.

is equivalenttet 02, selects octal two byte units.

is equivalenttet x2, selects hexadecimal two byte units.

Note that the XSI options need not be supported.

Traditional Usage

Ifthe--traditional is specified, there may be between zero and thpeeands specified.
If no operands are specified, then od shall readstandard input.

If there is exactly one operand, and it is an aftsehe form[+]offset].][b] , then it shall be interpreted as
specified in ISO POSIX (2003). The file to be dumhshall be the standard input.

If there are exactly two operands, and they ark bbthe forn+]offset[.][b] , then the first shall be an treated as
an offset (as above), and the second shall be=g latihe same format as the offset. If a labspiscified, then the first
output line produced for each input block shalpbeceded by the input offset, cumulative acrosstififes, of the
next byte to be written, followed by the labelpiarentheses. The label shall increment in the saamer as the
offset.

If there are three operands, then the first skathie file to dump, the second the offset, andtilid the label.
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1044
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passwd

Name

passwd — change user password

Synopsis

passwd[-x max] [-n min] [-w warn] [-i inact] name
passwd{-}- | -u} name

Description

passwdchanges passwords for user and group accountsrmiah user may only change the password for their o

account, the super user may change the passwoamyaccountpasswdalso changes password expiry dates and
intervals. Applications may not assume the forniiggrompts and anticipated input for user interactizecause they

are unspecified.

Options

-X max

sets the maximum number of days a password remaiid.

-n min

sets the minimum number of days before a passmardbe changed.

-W warn

sets the number of days warning the user wikirachefore their password will expire.
-i inactive
disables an account after the password has bqparee for the given number of days.

disables an account by changing the password/étua which matches no possible encrypted value.

re-enables an account by changing the passwaidtbats previous value.
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patch

Name

1045  patch — apply a diff file to an original

Description
1046 | patchis as specified ithe-Single- UNPX-SpecificatidO POSIX (2003)but with extensions as listed below.

Extensions
1047  --binary
1048 reads and write all files in binary mode, exdeptstandard output and /devi/tty. This option hagffect on
1049 POSIX-compliant systems.

1050 -u, --unified

1051 interprets the patch file as a unified conteft di
pidof

Name

1052  pidof — find the process ID of a running program
Synopsis
1053 ‘ pidof [-s] [-X] [-0 omitpid...] programipregram—-}——...

Description

1054 ’ Return the process ID of a process which is runttiegorogram named on the command tine.

Options
1055  -s
1056 instructs the program to only return one pid.
1057 =X
1058 causes the program to also return process idkeadfs running the named scripts.
1059 -0
1060 omits processes with specified process id.
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remove_initd

Name

remove_initd  — clean up boot script system modifications intrmehli by install_initd
Synopsis

/usr/lib/Isb/remove_initd initd_file

Description

remove_initd processes the removal of the modifications madedistribution's boot script system by the
install_initd program. This cleanup is performed in the preualhscript of a package; however, the package
manager is still responsible for removing the ipitcd file. See also Section 8.4.

renice

Name

renice — alter priority of running processes

Description
reniceis as specified ithe-Single UNPX-SpecificatidsO POSIX (2003)but with differences as listed below.

Differences

-n increment

has unspecified behavior.
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sed

Name

1073 sed — stream editor

Description
1074 | sedis as specified ithe-Single-UNX-Speaéication|SO POSIX (2003)but with differences as listed below.

LSB Differences

1075  Certain aspects of internationalized regular exgoes are optional; see Internationalization anguire
1076  Expressions>.
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sendmail

Name

sendmail — an electronic mail transport agent

Synopsis

sendmail [flags—optiond [address...]

Description

To deliver electronic mail (email), applicationsaifsupport the interface provided by /usr/sbhinéseail (described
here). This interface shall be the default deliveigthod for applications.

This program sends an email message to one ornetipgents, routing the message as necessarypfdgsam is not
intended as a user interface routine.

With noflagsoptions sendmailreads its standard input up to an end-of-file limeconsisting only of a single dot and
sends a copy of the message found there to diecdiddresses listed. It determines the networl(g3¢ based on the
syntax and contents of the addresses.

It is recommended that applications use asffagsoptionsas necessary, none if possible.
Some agents allow aliasing on the local systenetprbvented by preceding the address with a batksla

The format of messages shall be as defined in RBA2.2

Options

-bm

reads mail from standard input and delivers &r#tipient addresses. This is the default moadgpefation.

_bp

lists information about messages currently initipeit mail queue.

uses the SMTP protocol as described in RFC 2&2tts SMTP commands on standard input and writeéBFSM
responses on standard output.

Note that RFC 2821 specifies \r\n (CR-LF) be ugeati@end of each line, but pipes almost always\ugeF)
instead. To deal with this, agents will accept Bdimand \n at the end of each line. When accgpthn, the \r
before the \n is silently discarded.

-F fullname

explicitly sets the full name of the sender faxaming mail unless the message already contdinsm: message
header.

If the user runningendmailis not sufficiently trusted, then the actual senday be indicated in the message,
depending on the behavior of the agent.
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-f name

explicitly sets the envelope sender addresfmming mail. If there is no From: header, the addispecified in
the From: header will also be set.

If the user runningendmailis not sufficiently trusted, then the actual sendid be indicated in the message.

ignores dots alone on lines by themselves inrmog messages. If -bs is also used, the behavigrdpecified.

-odb

delivers any mail in background, if supportediestvise ignored.

-odf

delivers any mail in foreground, if supportechertwise ignored.

-oem or -em

mails errors back to the sender. (default)

-0ep or -ep

writes errors to the standard error output.

-0eq or -eq

does not send notification of errors to the sentleis only works for mail delivered locally.

is equivalent to -i.

indicates that the sender of a message shoudi/eea copy of the message if the sender appears atias
expansion. Ignored if aliases are not supported.

reads the message to obtain recipients from ¢heQc:, and Bcc: headers in the message instefrdrofthe
command arguments. If a Bcc: header is presestrémoved from the message unless there is norT@c:
header, in which case a Bcc: header with no dateeited, in accordance with RFC 2822.

If there are any arguments, they specify addressafich the message is not to be delivered. Tdhe
argument addresses are removed from the recigisintdtained from the headers. Note: some agemiteiment
this behavior in reverse, adding addresses insteamoving them. Others may disallow addressesganment
list. Therefore, applications should not put adsieesn the argument list if -t is used.

This option is sometimes ignored when not in -bndenfthe default).

Exit status

0

successful completion on all addresses. This doemdicate successful delivery.
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1136

1137

1138
1139

>0

there was an error.

Notes/Rationale
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This page is believed to reflect functionality pided by smail, exim and other implementations jusitthesendmail

implementation.

314



1140

1141

1142
1143
1144
1145

1146

1147

1148

1149

1150

1151

1152

1153

1154

1155

1156

1157

1158

1159

1160

1161

1162
1163

1164

Chapter 3. Commands and Utilities

shutdown

Name

shutdown — bring the system down
Synopsis
/sbin/shutdown [-t sec] [-arkhcfF] time [warning-message]

Description

shutdown brings the system down in a secure way. All logipedlsers are naotified that the system is goingmicamd
login(1) is blocked. It is possible to shut theteys down immediately or after a specified delay.picesses are first
notified that the system is going down by the sig@i&TERM. If neither the -h or the -r argumentised, then the
default behavior is to take the system to runlewa where administrative tasks can be run.

Standard Options

-a
uses /etc/shutdown.allow.
-t sec
tells init(8) to wait sec seconds between senghogesses the warning and the Kkill signal, beébisnging to
another runlevel.
-k
doesn't really shutdown; only sends the warniegsages to everybody.
-r
reboots after shutdown.
-h
halts after shutdown. Powering off after haltisginspecified.
-f
skips fsck on reboot.
-F
forces fsck on reboot.
-C
cancels an already runnisutdown. With this option, it is of course not possiblegige the time argument, but
you can enter a explanatory message on the comlimenithat will be sent to all users.
time
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1165 specifies when to shut down.

1166 The time argument can have different formats. Firsgn be an absolute time in the format hh:mmwlich hh
1167 is the hour (1 or 2 digits) and mm is the minutéhef hour (in two digits). Second, it can be in fimenat +m, in
1168 which m is the number of minutes to wait. The woedv is an alias for +0.

1169 If shutdown s called with a delay, it creates the advisole &tc/nologin which causes programs such as
1170 login(1) to not allow new user loginshutdown only removes this file if it is stopped beforedtn signal init (i.e.
1171 it is cancelled or something goes wrong). Othenitigethe responsibility of the system shutdowrstartup
1172 scripts to remove this file so that users can login

1173  warning-message

1174 specifies message to send all users.
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Su

Name

su — change user ID or become super-user

Synopsis

su [@RTDptiond [-] [username [ARGS]]

Description

suis used to become another user during a loginaedsavoked without a usernansy defaults to becoming the
super user. The optional argument - may be usptbtade an environment similar to what the user id@xpect had
the user logged in directly.

The user will be prompted for a password, if appadp. Invalid passwords will produce an error naggs All
attempts, both valid and invalid, are logged teedeabuses of the system. Applications may notrasshe format of
prompts and anticipated input for user interactimtause they are unspecified.

An optional command can be executed. This is dgrt@éd shell specified in /etc/passwd for the tartger unless the
-s or -m options are used. Any arguments supplied the username will be passed to the invoked &teell shall
support the -c command line option in order foommand to be passed to it).

The current environment is passed to the new shiedl.value of $PATH is reset to /bin:/usr/bin farmal users, or
/shin:/bin:/usr/shin:/usr/bin for the super usehnisTmay be changed with the ENV_PATH and ENV_SUPATH
definitions in /etc/login.defs. When using the -mp options, the user's environment is not changed

A subsystem login is indicated by the presense"8f as the first character of the login shell. Tgigen home
directory will be used as the root of a new fileésys which the user is actually logged into.

Standard Options

makes this a login shell.

-c, --comand=command

passes command to the invoked shell. It is padisedtly to the invoked shell (using the sheloption), so its
syntax is whatever that shell can accept.

-m, -p, --preserve-environment

does not reset environment variables, and kdepsame shell if it is present in /etc/shells.

-s, --shell=shell

uses shell instead of the default in /etc/pasdwé. shell specified shall be present in /etc/shell
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sync

Name

sync

— flush filesystem buffers

Synopsis

sync

Description

Force changed blocks to disk, update the supekbloc

tar

Name

tar

— file archiver

Description
tar is as specified ithe-Single-UNBPX-Specification,-VersierS2ISv2 but with differences as listed below.

Differences

Chapter 3. Commands and Utilities

Certain aspects of internationalized filename gilodlare optional; see Internationalization &ilérame
GlebbingPattern Matching Notation

-h

doesn't dump symlinks; dumps the files they ptaint

filters the archive throughzip.
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umount

Name

umount — unmount file systems
Synopsis
umount [-hV]

umount -a [-nrv] [-t vfstype]
umount [-nrv] device | dif—}—

Description

umount detaches the file system(s) mentioned from tleeHfiérarchy. A file system is specified by givimg t
directory where it has been mounted.

Standard Options

-V
invokes verbose mode.
-n
unmounts without writing in /etc/mtab.
-r
tries to remount read-only if unmounting fails.
-a
unmounts all of the file systems described io/fatab except for the proc filesystem.
-t vfstype

indicates that the actions should only be takefile systems of the specified type. More than type may be
specified in a comma separated list. The listlefdystem types can be prefixed with no to spab#file system
types on which no action should be taken.

forces unmount (in case of an unreachable NF®®sys

LSB Deprecated Options

The behaviors specified in this section are exgetttaisappear from a future version of the LSBlaations should
only use the non-LSB-deprecated behaviors.

-V

print version and exits.
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useradd

Name

useradd — create a new user or update default new usemnaftion

Synopsis

useradd [-c comment] [-d home_dir]
[-g initial_group] [-G group],...]]
[-m [-k skeleton_dir]] [-p passwd] [-r]
[-s shell] [-u uid [ -0]] login

useradd -D [-g default_group] [-b default_home]

Chapter 3. Commands and Utilities
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[-s default_shell]

Description

When invoked without the -D optionseradd creates a new user account using the values mukeoif the command
line and the default values from the system. Thwe mger account will be entered into the systens file needed, the
home directory will be created, and initial filespied, depending on the command line options.

When invoked with the -D optionseradd will either display the current default valuesupdate the default values
from the command line. If no options are specifiegkradd displays the current default values.

Standard Options

-C comment

specifies the new user's password file commeid fialue.

-d home_dir
creates the new user using home_dir as the Y@dlke user's login directory. The default is pppand the login
name to default_home and use that as the logictdinename.

-g initial_group

specifies the group hame or number of the uietial login group. The group name shall existg@up number
shall refer to an already existing group. If -gnég specified, the implementation will follow themrmal user
default for that system. This may create a new guchoose a default group that normal userslaceg in.
Applications which require control of the groupsinvhich a user is placed should specify -g.

-G group,]...]
specifies a list of supplementary groups whighuker is also a member of. Each group is sepdratadhe next
by a comma, with no intervening whitespace. Theigscare subject to the same restrictions as theggyiven
with the -g option. The default is for the useb&ong only to the initial group.

-m [-k skeleton_dir]

specifies the user's home directory will be @dat it does not exist. The files contained inlek@n_dir will be
copied to the home directory if the -k option isdisotherwise the files contained in /etc/skel bdlused instead.
Any directories contained in skeleton_dir or /ekelswill be created in the user's home directoryal. The -k
option is only valid in conjunction with the -m égn. The default is to not create the directory tmdot copy
any files.

-p passwd

is the encrypted password, as returned by crypt{® default is to disable the account.

creates a system account, that is, a user Wilitban the range reserved for system account ugftteere is not
a UID free in the reserved range the command willl f

-s shell
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specifies the name of the user's login shell. ddfault is to leave this field blank, which cautes system to
select the default login shell.

-u uid [-0]

specifies the numerical value of the user's IBisWalue shall be unique, unless the -o optiarsed. The value
shall be non-negative. The default is the small@stalue greater than 499 which is not yet used.

Change Default Options

-b default_home

specifies the initial path prefix for a new usérome directory. The user's name will be affixethe end of
default_home to create the new directory nameseif-thoption is not used when creating a new account

-g default_group

specifies the group name or ID for a new useiti&l group. The named group shall exist, and merical group
ID shall have an existing entry.

-s default_shell

specifies the name of the new user's login shib#.named program will be used for all future neser accounts.
-c comment

specifies the new user's password file commeid fialue.

Application Usage

The -D option will typically be used by system adisiration packages. Most applications should hahge defaults
which will affect other applications and users.
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userdel

Name

1291 userdel — delete a user account and related files
Synopsis

1292 | userdel[-r] login

Description

1293  Delete the user account nameali n. If there is also a group namkdgi n, this command may delete the group as
1294  well, or may leave it alone.

Options
1295  -r
1296 removes files in the user's home directory alith the home directory itself. Files located ihet file system
1297 will have to be searched for and deleted manually.

usermod

Name

1298  usermod — modify a user account

Synopsis
1299 usermod [-c comment] [-d home_dir [ -m]]
1300 [-g initial_group] [-G group],...]]
1301 [- login_name] [-p passwd]
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[-s shell] [-u uid [ -0]] login

Options

-C comment

specifies the new value of the user's passwt@ddmment field.

-d home_dir
specifies the user's new login directory. Ifthmeoption is given the contents of the current halinectory will be
moved to the new home directory, which is creatdéddioes not already exist.

-g initial_group
specifies the group name or number of the usewtsinitial login group. The group name shall exfsgroup
number shall refer to an already existing group.

-G group,]...]
specifies a list of supplementary groups whighuker is also a member of. Each group is sepdratadhe next
by a comma, with no intervening whitespace. Thaigscare subject to the same restrictions as thgggven
with the -g option. If the user is currently a memnbf a group which is not listed, the user willreenoved from
the group.

-l login_name
changes the name of the user from login to lagame. Nothing else is changed. In particular, $&'s home
directory name should probably be changed to reftecnew login name.

-p passwd

is the encrypted password, as returned by crypt(3

-s shell
specifies the name of the user's new login s8eliting this field to blank causes the systenetecs the default
login shell.

-u uid [-0]

specifies the numerical value of the user's IBisValue shall be unique, unless the -0 optiarsed. The value
shall be non-negative. Any files which the user s\and which are located in the directory tree matiethe
user's home directory will have the file user Iuebed automatically. Files outside of the usenaéddirectory
shall be altered manually.
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xargs

Name

xargs — build and execute command lines from standardtinp

Description

Chapter 3. Commands and Utilities

xargsis as specified ithe-Single- UNX-Specificatid®0 POSIX (2003)but with differences as listed below.

Differences

-E

has unspecified behavior.

has unspecified behavior.

has unspecified behavior.
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Chapter 4. File System Hierarchy

An LSB conforming implementation shaltthere-tprovide the mandatory portions of the filesystesrdichy
specified inthe Filesystem Hierarchy StanddfHS)-2.3

toremi o tollow the FHS.

(FHS), together with any additional requiremengimin this specification.
An LSB conforming application shall conform to thiéesystem Hierarchy Standard.

The FHS allows many components or subsystems gptienal. An application shall check for the existe of an
optional component before using it, and should beliva a reasonable manner if the optional compoisembt
present.

The FHS requirement to locate the operating sy&emmel in either or/boot does not apply if the operating system

kernel does not exist as a file in the filesystem.

The FHS specifies certain behaviors for a variétyoonmands if they are present (for example, pingydhon).
However, LSB applications shall not rely on any coamds beyond those specified by the LSB. The méstegce of
a command may not be used as an indication thatatimenand behaves in any particular way.

The following directories or links need not be @m@s/etc/X11  /usr/bin/X11 fusr/lib/X11 /proc

4.1./ dev

The following shall exist undedev . Other devices may also exist/iev . Device names may exist as symbolic
links to other device nodes locateddav or subdirectories gflev . There is no requirement concerning
major/minor number values.
/dev/null
An infinite data source and data sink. Data emitto this device shall be discarded. Reads frésrdivice shall
always return end-of-file (EOF).
/dev/zero
This device is a source of zeroed out data. &fhdvritten to this device shall be discarded. @&dr&Fom this
device shall always return the requested numbbytefs, each initialized to the value "\0'.
/devi/tty

In each process, a synonym for the controllimmbeal associated with the process group of thatess, if any.
All reads and writes to this device shall behavé #®e actual controlling terminal device had begened.
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Chapter 5. Additional Recommendations

5.1. Minimal granted Directory and File permissions
In this Chapter "System" means an "LSB conformmglementation" and "application” means an "LSB oomfing
(third party vendor) application”.

The system shall grant to the application readexstute permissiore filesneeded to use all system interfaces

(ABIs) mentioned-inequired bythe LSBdecument-and-includiestandardspecification

5.2. Recommendations for applications on ownership and
permissions

5.2.1. Directory Write Permissions

The application should not depend on having dimgolwite permission outsidémp , /var/tmp , invoking user's
home directory anfiar/opt/  package, (wherepackage is the name of the application package).

The application should not depend on owning thésebries.

For these directories the application should be abl/vork with directory wr|te perm|SS|ons reskentlby the
S_ISVTXT bit (otherW|se known as thetlcky bit- :

5.2.2. File Write Permissions

The application should not depend on file writempission on files not owned by the user it runs undth the
exception of its personal inb@xar/mail/  user name.

5.2.3. File Read and execute Permissions

The application should not depend on having reachigsion to every file and directory.

5.2.4. Suid and Sgid Permissions

The application should not depend onshél/sgicget user ID or set group ID (tgeISUID orS_ISGID permissions
of a file not packaged with the application. Instethe distribution is responsible for assuming #ibsystem
commands have the required permissions and workatby.

Rationale—etusmake

In order to implement common security offi

as-long-as-they-do-not-bregakicies it is strongly adwsable for appllcatlons to use the systems

funetionaktyminimum set of security attributes necessary for correct operation. Applications that require
substantial appropriate privilege are likely to cause problems with such security policies.
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Chapter 5. Additional Recommendations

5.2.5. Privileged users

“Nermal“ln generalapplications should not depend on running as\dl@gied user.

deeumentaﬁem#they&r&ne#eb\%usa§ms specmcatlon usd:heeaseerm ‘appropriate pr|V|Iege throughout to
identify operations that cannot be achieved wittsauhe special grantimaf a-backupirestoreprograiditional
privilege.

Applications that have a reason to run with appetemrivilege should outline this reason cleanlytieir
documentationUsers of the application should be informed, thas application demands security privileges, athi
could interfere with system security".

The application should not contain binary-only g@ite that requires being ras—reetvith appropriate privilegeas
this makes security auditing harder or even imbssi

5.2.6. Changing permissions

The applicatiorsheudleshallnot change permissions of files and directories ¢to not belong to its own package.
do-so-witheuBhould an application require that certain filed dinectories not directly belonging to the packhgee

awarning-notice-inthe-documentatjmarticular ownership, the application shall docutibis requirement, and may
fail during installation if the permissions on ted#esis regarded-as-unfriendh-acappropriate

5.2.7. Removable Media (Cdrom, Floppy, etc.)

Applications that expect to be runnable from rendeanedia should not depend on logging in as adlpged user,
and should be prepared to deal with a restrictimérenment. Examples of such restrictions couldibfault mount
options that disable set-user/group-ID attributksabling block or character-special files on thediom, or
remapping the useandgroup IDs of files away fror@-*any privileged value.

Rationale

System vendors and local system administrators want to run applications from removable media, but want the
possibility to control what the application can do.

5.2.8. Installable applications

Where the installation of an application needs taatthl privileges, it must clearly document aleBland system
databases that are modified outside of thogepih pkg- name and/var/opt/  pkg- nane, other than those that may
be updated by system logging or auditing activities

Without this, the local system administrator wolaéove to blindly trust a piece of software, partiely with respect to
its security.
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Chapter 6. Additional Behaviors

6.1. Mandatory Optional Behaviors

This section specifies behaviors in which therepBonal behavior in one of the standards on wkiehLSB relies,
and where the LSB requires a specific behavior.

3 The LSB does not require the kernel to be Linux; the set of mandated options reflects current existing practice, but
4 may be modified in future releases.

LSB conformmg |mplementat|ons shall support tHk)fmmg optlons defmed within thESOQMEC-9945:POSIX 2003

_POSIX_FSYNC
_POSIX_MAPPED_FILES
_POSIX_MEMLOCK
_POSIX_MEMLOCK_RANGE
_POSIX_MEMORY_PROTECTION
_POSIX_PRIORITY_SCHEDULING
_POSIX_REALTIME_SIGNALS
_POSIX_THREAD_ATTR_STACKADDR
_POSIX_THREAD_ATTR_STACKSIZE
_POSIX_THREAD_PROCESS_SHARED
_POSIX_THREAD_SAFE_FUNCTIONS
_POSIX_THREADS

;  _XOPEN_UNIX

Theopendir()  function shall consume a file descriptor in themedashion aspen, and therefore may fail with
EMFILE or ENFILE.

10  TheSTARTandSTOPtermios characters shall be changeable, as dedaaoptional behavior in the "General

11 | Terminal Interface" section of tHEQIEC-9945:POSIX R003Pertable-Operating-System{POShand-The-Single
12 | YhlbisSeceiientenellenNd

13 Theaccess() function function shall fail witlerrno  set toEINVAL if theanmbde argument contains bits other than
14  those set by the bitwise inclusive ORROfOK W_OKX_OKandF_OK

15  Thelink()  function shall require access to the existingifilerder to succeed, as descrlbed as optlonalvimha
16 | thelSOUEC 9945:POSIX R003Pe

17 Callingunlink()  on a directory shall fail. Callinink()  specifying a directory as the first argument sfall See
18 | also unlink?

19 Linux allows rename() on a directory without having write access, but the LSB does not require this.

6.1.1. Special Requirements

20  LSB conforming systems shall enforce certaln spediditional restrictions above and beyond thosmlred by
21 | ISONEC 9945:POSIX R003Ps i
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These additional restrictions are required in order to support the testing and certification programs associated with
the LSB. In each case, these are values that defined macros must not have; conforming applications that use
these values shall trigger a failure in the interface that is otherwise described as a "may fail".

The fentl() function shall treat the "cmd" valuea4 invalid.
The*whence® value-1 shall be an invalid value for theeek() , fseek() andfentl() functions.
The valug'-5 “ shall be an invalid signal number.

If thesigaddset()  orsigdelset() functions are passed an invalid signal numbey, shall return with EINVAL.
Implementations are only required to enforce tbguirement for signal numbers which are specificloet invalid by
this specification (such as tHe mentioned above).

The mode valué-1 “ to theaccess() function shall be treated as invalid.
A value of-1 shall be aninvalid " _PC_..." value feathconf()

A value of-1 shall be aninvalid "_SC..." value feysconf()

Thenl _i t emvalue®-1 “ shall be invalid fonl_langinfo

The value-l shall be aninvalid " _CS_..." value fasnfstr()

The valug'z" shall be an invalidmode argument tgopen() .

332



A WDN P

10

11
12

13

15

16
17

18

19

20
21
22

23
24

25
26

27

28

Chapter 7. Localization

Applications-may-eitheln order toinstall a message cataleg, theMQmstaIIatlon procedure shall supply the
message catalog inffarmatas-specifietbadableby thein

meapphmnaye*eee%eﬁmgfmteemmand—deﬂng%ms%almamhty, WhICh shaII be mvokelb comp|le the
message catalogn-eithercasito an appropriate binary format on the targstem.

Rationale

The original intent was to allow an application to contain the binary GNU MO format files. However, the format of
these files is not officially stable, hence it is necessary to compile these catalogs on the target system. These
binary catalogs may differ from architecture to architecture as well.

Theresultingeutpubinary message catalshall be located in the package's private areaniogt , and the
application may usbkindtextdomain() to specify this location.

Implementations shall support the POSIX and C ksak specified in tHengle UNDX-Specificatiol50 POSIX
(2003)

7.1. Regular Expressions

Utilities that process regular expressions shalpsut Basic Regular Expressions and Extended ReBujaressions
as specified inhe-Single- UNK-SpecificatiodSO POSIX (2003)with the following exceptions:

Range expression (such[asz] ) can be based on code point order instead oftcalalement order.

Equivalence class expression (suclras] ) and multi-character collating element expres¢guch ag.ch.] ) are
optional.

Handling of a multi-character collating elemenbogtional.

This affects at least the following utilitiegrep (grep~)) (includingegrep), sed(sed), andawk (awk=>).

7.2.Filerame-GlebbingPattern Matching Notation

Utilities that perform filenamelobbingpattern matchingalso known a®attern-Mateching-Neotatidflename
Globbing shall do it as specified ire-Single-UNPX-SpecificatidSO POSIX (2003), Pattern Matching Notation

with the following exceptions:

Range-expressidtattern bracket expressiofstich aga-z] ) can be based on code point order instead oftoajla
element order.

Equivalence class expression (suckras] ) and multi-character collating element expres¢guth ag.ch.] ) are
optional.

Handling of a multi-character collating elemenpgional.

This affects at least the following utilitiespio (cpio=), find (find>), Is (Is>) andtar (tar).

333



V. System Initialization



A W DN P

]

10

11
12
13

14
15
16

17
18

19
20
21

22
23
24

25
26
27

28
29
30
31

32

Chapter 8. System Initialization

8.1. Cron Jobs

Packages-may-hottouthaddition tathe eonfiguration-filelete/erontab—hor-may-they-medify-thmdividual user
crontab files iaspecified by ISO POSIX (2003) stored unfer/spool/cron lerontabs—, the process that

executes scheduled commands shall also procegdlthwing additionalcrontab files: /etc/crontab :
/etc/cron.d/* The installation of a package shall not modify ¢bhafiguration file/etc/crontab

If a packagevantsvishesto install a job that has to be executédcrorperiodically; it shall place a file in one of the
following directories:

lete/ero—n.daily—

lotelerenpanolh——

loteleronmanthbe———
/etc/cron.daily
/etc/cron.weekly
/etc/cron.monthly

As these directory namesysuggestthe files within them are executed on a dailyekég, or monthly basis,
respectivelyunder the control of an entry in one of the systeontab  files. See below for the rules concerning the
names othesefiles: in these directories.

It is recommended that files installed in any a¢ directories be scripts.§.shell scripts, Perl scripts, etc.) so that

they may be modified by the local system admintstran-addition,-they-shall-beregistered-as-confiarafile:

The scripts in these directorieave-tashouldcheck if all necessary programs are installed beforg theto execute
them. Otherwise, problems will arisérerif a packagevasis removed (but not purged), since the configuratitas f
are kept on the system in this situation.

If a certain job has to be executed at a diffefiemgiuency (e.g. more frequently than daily), thekaage shall install a
file /etc/cron.d/ cron- name tagged as a configuration file. This file usesghme syntax astc/crontab and
is processed by the system automatically.

To avoid namespace conflicts in tlee/cron.* directories, the filenames used by LSB-compliaatkages in
/etc/cron.daily , letc/cron.weekly , letc/cron.monthly , or/etc/cron.d shall come from a managed
namespace. These filenames may be assigned usngf tre following methods:

« Assigned namespace. This namespace consists onaimeh only use the character get0-9] . In order to
avoid conflicts these cron script names shall seme=d through the Linux Assigned Names and Numbers
Authority (LANANA). Information about the LANANA mgbe found at www.lanana.org
(http://www.lanana.org).

Commonly used names shall be reserved in advareelapers for projects should be encouraged resemes
from LANANA, so that each distribution can use the same nanaketo avoid conflicts with other projects.
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Chapter 8. System Initialization

« Hierarchical namespace. This namespace consistsipts-rames-which-looklike-tisisript names of the form

[hier1]-[hier2]-...-[name] , where name is again takénm the character s¢-z0-9], and where there
may be one or motgier-n] componentghierl]  may either be an LSB provider name assigned by the
LANANA, or it may be owners' DNS name in lower caséth at least ong' . ke;g. "debian.org ",
"staroffice.sun.com ", etc. The LSB provider name assigned by LANANAlsbnly consist of the ASCII

character$a-z0-9]

- Reserved namespace. This namespace consistspifremmes which begin with the charactérand is reserved
for distribution use only. This namespace shouldides for core packages ophnd-in-generaluse-of-this
e hichly i od

8.2. Init Script Actions

Init files provided by LSB applications shall actepe argument, saying what to do:

start start the service

stop stop the service

restart stop and restart the service if the service isadye
running, otherwise start the service

try-restart restart the service if the service is already rgni

reload cause the configuration of the service to be reddad
without actually stopping and restarting the sezvic

force-reload cause the configuration to be reloaded if the servi
supports this, otherwise restart the servicei§ running

status print the current status of the service

The start, stop, restart, force-reload, and stzausmands shall be supported by all init files;ridead and the
try-restart options are optional. Other init scaptions may be defined by the init script.

Init files shall ensure that they will behave sehgsif invoked with start when the service is allgaunning, or with
stop when it isn't, and that they don't kill untorately-named user processes. The best way tovadthis is to use the
init-script functions provided b#jib/Isb/init-functions

If a service reloads its configuration automatigédls in the case of cron, for example), the retmatébn of the init file
shall behave as if the configuration has been deldauccessfully. The restart, try-restart, relmadl force-reload
action may be atomic; i.e. if a service is knowhlmoperational after a restart or reload, thipsoray return an error
without any further action.

These executable files shall not fail obscurely mvtie configuration files remain but the package lieen removed,
as the default in [the packaging system] is tode@anfiguration files on the system after the pgekiaas been
removed. Only when it is executed with the [purgefion will [the packaging system] remove configioa files.
Therefore, you should include a test statemeriteatdp of the file, like this:

test -f programexecuted-later-in-file || exit 5

or take the equivalent action if the init file istra shell script.

If the status command is given, the init script waturn the following exit status codes.

0 program is running or service is OK

1 program is dead and /var/run pid file exists
2 program is dead and /var/lock lock file exists
3 program is not running
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4 program or service status is unknown
5-99 reserved for future LSB use

100-149 reserved for distribution use

150-199 reserved for application use

200-254 reserved

In the case of init script commands other thanttsta(i.e., "start", "stop", "restart", "try-restgr'reload", and
"force-reload"), the init script shall return aritestatus of zero if the action described by thguarent has been
successful. Otherwise, the exit status shall bezsoa, as defined below. In addition to straightfard success, the
following situations are also to be considered sssfuil:

- restarting a service (instead of reloading it) wifth "force-reload" argument
« running "start" on a service already running

« running "stop" on a service already stopped oraohing

« running "restart" on a service already stoppedodrrmnning

« running "try-restart" on a service already stoppedot running

In case of an error, while processing any init@action except for "status”, the init script $lpaint an error message
and return one of the following non-zero exit statodes.

1 generic or unspecified error (current practice)
2 invalid or excess argument(s)

3 unimplemented feature (for example, "reload")
4 user had insufficient privilege

5 program is not installed

6 program is not configured

7 program is not running

8-99 reserved for future LSB use

100-149 reserved for distribution use

150-199 reserved for application use

200-254 reserved

Error and status messages should be printed vétlogging functions such as log_failure_msg andrs&cripts may
write to standard error or standard output, butémgntations need not present text written to stedhdrror/output to
the user or do anything else with it.

Since init files may be run manually by a systemimistrator with non-standard environment variatdéues for
PATH, USER, LOGNAME, etc. init files shall not degmkon the values of these environment variablesy Bhould
set them to some known/default values if they aeded.

8.3. Comment Conventions for Init Scripts

LSB applications which need to execute script($)amtup and/or shutdown may provide one or motalifiies.
These files are installed by the install_initd piaog described below, which copies it into a staddfrectory and
makes whatever other adjustments (creation of sjsilicreation of entries in a database, etc.) acessary so that
the script can be run at boot-tinte.

In the init.d file, information about the shell gtrshall be delimited by the lines "### BEGIN ININFO" and "###
END INIT INFQO". These delimiter lines may contaitrgiling whitespace, which shall be ignored. Ingidis block
there shall be lines of the form "# {keyword}: [didarg2] ...". (All lines inside this block stanith a hash (‘#)
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character in the first column, so that shell trélagsn as comments.) There shall be exactly oneesgaracter
between "#" and the keywofdlhe following keywords, with their arguments aedided in this specification:

# Provides: boot_facility 1 [ boot_facility 2 ...]

# Required-Start: boot_facility_1 [ boot_facility_2 ...]
# Required-Stop: boot_facility_1 [ boot_facility_2 ...]
# Should-Start: boot_facility_1 [ boot_facility 2 ...]
# Should-Stop: boot_facility_1 [ boot_facility_2 ...]

# Default-Start: run_level_1 [ run_level_2 ...]

# Default-Stop: run_level_1 [ run_level_2 ..]

# Short-Description: short_description

# Description: multiline_description

Additional keywords may be defined in future LSResjfications. Distributions may define local extiems by using
the prefix "X-[distribution name]" --- for exampl&X-RedHat-foobardecl", or "X-Debian-xyzzydecl".

An init.d shell script may declare using the "RegdiStart: " header that it shall not be run witain boot facilities
are provided. This information is used by the ittst@n tool or the boot-time boot-script executifatility to assure
that init scripts are run in the correct order. Wha init script is run with a "start" argument thoot facility or
facilities specified in the "Provides" header shallconsidered present, and hence init scriptshaeiguire those boot
facilities would then be eligble to be run. Wherimihscript is run with a "stop" argument, the béaxilities specified
in the "Provides" header are considered no longeEsgmt. There are naming conventions for bootif@siland system
facilities, as described in a following section.

Similarly, the "Required-Stop:" header defines whiacilities shall still be available during theustiown of that
service. Hence, the init script system should agtagping shell scripts which provide those faeitituntil this shell
script is stopped.

The "Should-Start:" header defines which faciliffggresent should be started before this servibés allows for
weak dependencies which do not cause the servied tba facility is not available. But may caussduced
functionality of the service. Compliant applicatioshould not rely on the existence of this feature.

The "Should-Stop:" header defines which facilisésuld be still available during the shutdown aftthervice.

The "Default-Start" and "Default-Stop" headers defivhich run levels should by default run the dasipph a start or
stop argument, respectively, to start or stop éneices controlled by the init scrigt.

The "Short-Description” and "Description” headetds are used to provide text which describesdtierss of the init
script. The "short_description” shall be a reldth&hort, pithy description of the init script, wieeas the
"multiline_description" can be a much longer pie¢ext that may span mulitple lines. In a mul@idescription,
each continuation line shall begin with a '#' felexl by tab character or a '#' followed by at léastspace characters.
The multiline description is terminated by thetfiiee that does not match this criteria.

The comment conventions described in this sess®omaly required for use by LSB-compliant applioati; system
init scripts as provided by LSB-compliant run-tigmvironments araot required to use the scheme outlined here.

8.4. Installation and Removal of init.d Files

An init.d file is installed in /etc/init.d (which ay be a symlink to another location). This can beedby the package
installer. See Script Names>. During the packggessinstall script, the program "/usr/lib/Isb/iriktanitd" configures
the distribution's boot script system to call tleekage's init.d file at the appropriate tirhe.

The install_initd program takes a single argumtrg,pathname to the /etc/init.d file. For example:
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{usr/lib/Isb/install_initd /etc/init.d/example.com-coffeed

The install_initd program shall return an exit sgabf zero if the init.d file has been successfinlbtalled or if the the
init.d file was already installed. If the requirkedot facilities cannot be fulfilled an exit statfsone shall be returned
and the init.d file shall not be installed.

When a software package is removed, the packagrlgipstall script shall call /usr/lib/Isb/removeitd and pass the
pathname to the /etc/init.d file. The package man&gstill responsible for removing the /etc/idifile; the
remove_initd program is provided in case the distibn needs to clean up any other modificatiorthén
distribution's boot script system that might hagerbomade by the install_initd program. For example:

/ustr/lib/Isb/remove_initd /etc/init.d/example.com-coffeed

The remove_initd program shall return an exit statizero if the init.d file has been successftdiyoved or if the the
init.d file is not installed. If another init.d élwhich depends on a boot facility provided by thisd file is installed,
an exit status of one shall be returned and thalifile shall remained installed.

There should be a tool available to the user (BRgdHat's chkconfig) which can be used by the systeéministrator
to easily manipulate at which init levels a pat@eunit.d script is started or stopped. This sfieafion currently does
not specify such an interface, however.

8.5. Run Levels

The following run levels are specified for use bg tDefault-Start:" and "Default-Stop:" specifiers defined by the
sectionComment Conventions for Init ScriptdMany LSB run-time environments commonly use ¢hes level
definitions, and in the absence of other considmrat providers of run-time environments are stipegcouraged to
follow this convention to provide consistency fgstem administrators who need to work with multigistributions.
However, it is not required that LSB-compliant nime environments use these run levels; the digioh-provided
install_initd script may map the run levels speaifbelow to whatever distribution-specified runeisvare most
appropriate.

0 halt

single user mode

multiuser with no network services exported
normal/full multiuser

reserved for local use, default is normal/full nuder
multiuser with xdm or equivalent

reboot

Ok, wWDNPRE

8.6. Facility Names

Boot facilities are used to indicate dependencignit scripts, as defined in a previous secticacilty names that
begin with a dollar sign ('$') are system faciligmes, defined by the LSB, and SHALL be providediisjributions.
® LSB applications shall not provide facilities thagin with a dollar sign. This document defines fiilowing
facility names:

$local_fs all local filesystems are mounted

$network low level networking (ethernet card; may imply
PCMCIA running)

$named daemons which may provide hostname resolution (if
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present) are runnifig

$portmap daemons providing SUNRPC/ONCRPC portmapping
servicé (if present) are running

$remote_fs all remote filesystems are mounted

$syslog system logger is operational

$time the system time has been et

Other (non-system) facilities may be defined byeothSB applications. These facilities shall be ndmsing the
same conventions defined for naming init.d scrgghes. Commonly, the facility provided by an LSB laggtion
init.d script will have the same name as the nasséaed to the init.d script.

8.7. Script Names

Since the init.d scripts shall live in a singleeditory, they shall come from a single namespaceeélmeans of
assigning names from this namespace are available:

« Assigned namespace. This namespace consists obnaimeh only use the character set [a-z0-9]. Tpias is
desirable for scripts which system administratoay wften wish to run manually: e.g., "/etc/init.dmed restart” In
order to avoid conflicts these init.d names shaltdserved through the Linux Assigned Names andbéusn
Authority (LANANA). Information about the LANANA mgbe found at www.lanana.org
(http://www.lanana.org).

Commonly used names shall be reserved in advaaeelapers for projects should be encouraged tovesames
from LANANA, so that each distribution can use #ame name, and to avoid conflicts with other pitsjec

- Hierarchical namespace. This namespace consistgipts names which look like this: [hierl]-[hier2}[name],
where name is again taken the character set [§;20h8 where there may be one or more [hier-n] camepts.
[hierl] may either be an LSB provider name assignethe LANANA, or it may be owners' DNS name imvkr
case, with at least one "." (e.g., "debian.orgarésfice.sun.com"). The LSB provider name assigimged ANANA
shall only consist of the ASCII characters [a-z0-9]

» Reserved namespace. This namespace consistspifreomes which begin with the character '_', andssrved
for distribution use only. This namespace shouldised for core packages only, and in general utf@sof
namespace is highly discouraged.

In general, if a package or some system functitikédy to be used on multiple systems, the pacldeelopers or the
distribution SHOULD get a registered name througiNIANA, and distributions should strive to use tlaer® name
whenever possible. For applications which may motdwore" or may not be commonly installed, the dniehical
namespace may be more appropriate. An advantabe tdaerarchical namespace is that there is no teeednsult
with the LANANA before obtaining an assigned name.

Short names are highly desirable, since many syathministrators like to use them to manually siad stop
services. Given this, they should be standardized per-package basis. This is the rationale bdtanihg a
LANANA organization to assign these names. The LAMAmMay be called upon to handle other namespaoesss
such as package/prerequisites naming (which isiéakto making prerequisites to work correctly).

8.8. Init Script Functions

Each LSB-compliant init.d script shall source the fib/Isb/init-functions . This file shall cause the
following shell script commands to be defined. Téas be done either by adding a directory to th& IPAariable
which defines these commands, or by defining stsafi. While the distribution-provided aliases nfagose to use
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shell extensions (at the distribution's optiong K$B init.d files themselves should only dependtiall features as

defined by the LSB.

Thestart_daemon killproc andpidofproc functions shall use this algorithm for determinthg status and the pid(s)
of the specified program. They shall read the [Edfpecified or otherwisgar/run/  basenane.pid and use the
pid(s) herein when determining whether a programmsing. The method used to determine the statimsple-
mentation defined, but should allow for non-binprggrams?® Compliant implementations may use other mecha-
nisms besides those based on pidfiles, unlesptpilfile option has been used. Compliant applcetishould not
rely on such mechanisms and should always usefilepM/hen a program is stopped, it should deleteidfile.
Multiple pid(s) shall be separated by a single sgadhe pidfile and in the output pidofproc.

start_daemon [-f] [-n nicelevel] [-p pidfile] patame
[args]

killproc [-p pidfile] pathname [signal]

pidofproc [-p pidfile] pathname

log_success_msg "message"

log_failure_msg "message"

log_warning_msg "message"

This runs the specified program as a daemon.
start_daemon shall check if the program is already
running using the algorithm given above. If sshiéll not
start another copy of the daemon unless theption is
given. The- n option specifies a nice level. See nice(1).
start_daemon should return the LSB defined exitista
codes. It shall return O if the program has been
successfully started or is running and not O othsrw

This stofise specified program. The program is found
using the algorithm given above. If a signal iscsfed,
using the- si gnal _nane or- si gnal _nunber
syntaxes as specified by tkild command, the program is
sent that signal. Otherwise, a SIGTERM followedaby
SIGKILL after some number of seconds shall be déat.
program has been terminated, the pidfile should be
removed if the terminated process has not alreadg d
so. Compliant applications may use the basenantesiths
of the pathname. killproc should return the LSBiraksd
exit status codes. If called without a signalh@lsreturn
0 if the program has been stopped or is not runanty
not O otherwise. If a signal is given, it shalluret O only
if the program is running.

This function reisrone or more pid(s) for a particular
daemon using the algorithm given above. Only pids o
running processes should be returned. Compliant
applications may use the basename instead of the
pathname. pidofproc should return the LSB defingtl e
status codes for "status". It shall return 0O if pnegram is
running and not O otherwise.

This requests the distrilto print a success message.
The message should be relatively short; no mone a
characters is highly desirable.

This requests the digioh to print a failure message.
The message should be relatively short; no mone &i0a
characters is highly desirable.

This requests the digioib to print a warning message.
The message should be relatively short; no mone i6a
characters is highly desirable.
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Notes

1.

10.

This specification does not require, but isgiesd to allow, the development of a system whigfsrboot scripts
in parallel. Hence, enforced-serialization of stxijs avoided unless it is explicitly necessary.

More than one space, or a tab character, itetiche continuation line.

For example, if you want a service to run inlevels 3, 4, and 5 (only), specify "Default-St&# 5" and
"Default-Stop: 0 1 2 6".

For examplenstall_initd might create symbolic links in /etc/rc2.d and othech directories which point to the
files in /etc/init.d (or it might update a databasesome other mechanism). The init.d files thdweseshould
already be in /etc/init.d before runniirgstall_initd .

The dollar sign does not indicate variable @span as in many Linux utilities. Starting a fatgilname with a
dollar sign is merely a way of dividing the namesphetween the system and applications.

For example, daemons to query DNS, NIS+, or EDA
as defined in RFC 1833

In some LSB run-time environments, filesystesmsh as /usr may be remote. Many applicationsréuatire
$local_fs will probably require also require $remds

i.e., using a network-based time program ssatit@ or rdate, or via the hardware Real Time Clock

This note is only informative. Commonly useetihwds check either for the existence of/phec/pid  directory
or use/proc/pid/exe and/proc/pid/cmdline . Relying only onproc/pid/exe is discouraged since this
results in a not-running status for daemons thataitten in a script language.
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9.1. User and Group Database

The format of the User and Group databases ispaatified. Programs may only read these databases e
provided API. Changes to these databases shoutthte using the provided commands.

9.2. User & Group Names

Below is a table of required mnemonic user and gmames. This specification makes no attempt toamially
assign uid or gid numbers. The exception is theani gid for "root" which are equal to 0.

Table 9-1. Required User & Group Names

User Group Comments

root root Administrative user withe
restrictionsll appropriate privileges

bin bin Legacy UID/GID
daemon daemon Legacy UID/GID
Notes:

a. The 'bin' UID/GID is included for compatibilityith legacy applications. New applications shaubdonger usq
the 'bin' UID/GID.

b. The 'daemon’ UID/GID was used as an unprivdddid/GID for daemons to execute under in orddimtik
their access to the system. Generally daemonsdainow run under individual UID/GIDs in order to fiaer
partition daemons from one another.

Below is a table of optional mnemonic user and gmeames. This specification makes no attempt toemioaly
assign uid or gid numbers. If the username exista system, then they should be in the suggestedspmnding
group. These user and group names are for usestripdiions, not by applications.
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Table 9-2. Optional User & Group Names

User Group Comments

adm adm Administrative special privileges
Ip Ip Printer special privileges

sync sync Login to sync the system
shutdown shutdown Login to shutdown the system
halt halt Login to halt the system

mail mail Mail special privileges

news news News special privileges

uucp uucp UUCP special privileges
operator root Operator special privileges
man man Man special privileges

nobody nobody Used by NFS

The differences in numeric values of the uids aidd between systems on a network can be recongidel|S,
rdist(1), rsync(1), or ugidd(8). Only a minimum Wang set of "user names" and their correspondirsgi'groups" are
required. Applications cannot assume non systemarsgroup names will be defined.

Applications cannot assume any policy for the diéfamask or the default directory permissions a usay have.
Applications should enforce user only file permoss on private files such as mailboxes. The looaticthe users
home directory is also not defined by policy ottiemn the recommendations of the FHS and shall berea by the
*pwnam(3) calls.

9.3. UID Ranges

The system UIDs from 0 to 99 should be staticdllycated by the system, astallnotbecreated by applications.

The system UIDs from 100 to 499 should be resefeedynami@ty allocation by system administrators and post
install scripts using useradd(1).

9.4. Rationale

The purpose of specifying optional users and grasifisreduce the potential for name conflicts kestvapplications
and distributions.
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Appendix A. Alphabetical Listing of Interfaces

A.1. lixX3tlibc

The behaviour of the interfaces in this librargjgcified by the following Standards.
Linux-Standard-Badarge File Support

this specification

i . :

XActivateSereenSaver{1] XleonifyWindow{1] XemsClELabQueryMinL{1]
XAddConnectionWateh(l] XHEvent]1] XemsClELabToCIEXYZ[L]
XAddExtension{1] XimageByteOrder[1] XemsClELabWhiteShiftCelors{1]

" ) — o]
XAddHests[1] Xlnitimage[1] XemsCIELuvClpluvit]
XAdePixel{1] XinitThreadsf1] XemsCHELuVClipuvd]
XAddToExtensionkisti1] XinsertModifiermapEntry[1] XemsCHELuvOQueryMaxCfi]
XAddFoSaveSetfl] XinstalColormapf] XemsCIHELuvQueryMaxk{1]
XAHPlanesf1] XinternAtom{1] XemsCIELuvQueryMax:Cf4]
XAlocClassHint[1] XinterrAtoms{i] XemsCIELuvQueryMinL1]
XAlocColor{1} XinternalConnectionNumbers{1] | XemsCHELuvToCHEwY L]
XAlocColorCelisfi] XintersectRegionfl] XemsCIELuvWhiteShiftColorsfl]
XAlocColorPlanesfi] XKeycodeTokeysyrm{l] XemsCIEXYZToCHELab]
XAHoclconSizefd] XKeysymTokeycodefd] XemsCHEXYZToCHEw Y]
XAlocNamedColorf1] XKeysymToStringfi] XemSCHEXYZToCHEXyY{1]
XAlocStandardColormapfl] XLastknownRegquestProcessed[1] XemsCHEUWYTOCHELuvL]
XAlocWMHintsf1} XkistDepthsii] XemsCHEUVYToCHEXYZ{1]
XAHowEventsfi] XListExtensionsf] XemsCHEwYToTekHVC[1]
XAutoRepeatOfi{1] XListFonts{1] XemsCHEXYToCHEXYZ{1]
XAutoRepeatonfl] XkistFontsWithinfof1] XemsClientWhitePointOfCCCH ]|
XBaseFontNameListOBhtSetfd] | XkistHostsf1] XemsConvertColorsfl]
XBell[1} XListinstalledColormaps] XemsCreateCCCH]
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. ) ] — a a

. : _ estt] . ]

. _ ] .
XBlackPixel[1] sondbuopfand XemsFreeCCCH]
XBlackPixelOfSereenfl] XLocaleOfFontSetfl] XemstLookupColori]
XCellsOfSereend] XLocaleOfMIL] XemsPrefixOfFormatfl]
XChangeActivePointerGrabfl] | XLocaleOfOM4] XemsQueryBlack{1]
XChangeGC] XLockDisplay[1] XemsQueryBlue[l]
XChangeKeyboardControlf1] XLookupColorfi] XemsQueryColorfi]
XChangeKeyboardMapping[l] | XLookupKeysym[l] XemsQueryColorsfl]
XChangePointerControlf1] XLookupStringfL] XemsQueryGreentl]
XChangeProperty[1] XLowerWindow{1] XemsQueryRed[1]
XChangeSaveSet{1] XMapRaised{1] XemsQueryWhite[1]
XChangeWindowAttributesfl] XMapSubwindowst1] XemsRGBToRGBIfL]
XCheekHEvent[l] XMapWindow(1] XemsRGBIToCIEXYZL]
XCheckMaskEvent[1] XMaskEvent[1] XemsRGBIToRGB(1]
XCheekTypedEventf] XMatchVisuahnfofd] XemsSereenNumberOfCCCl1]
XCheckTypedWindowEventl] | XMaxCmapsOfSereenfl] XemsSereenWhitePointofCCC(1]
XCheckWindowEvent[1] XMaxRequestSize[1] XemsSetCCCOColormapil]
XCireulateSubwindowst1] XMinCmapsOiScreenfl] XemsSetCompressionProe[1]
XCireulateSubwindowsDown[1] | XMeveResizeWindow(1] XemsSetWhiteAdjustProefl]
XCireulateSubwindowsUpf | XMoveWindow{1] XemsSetWhitePoint[]
XClearAreafl] XNewModifiermapfi] XemsStoreColorfl]
XClearWindowf1] XNextEvent]1] XemsStoreColorsfl]
XClipBox{1} XNextReguest[1] XemsTekHVCClipC1]
XCloseDisplayf1] XNoOpf4] XemsTekHVCClipVfd]
XClosetv{] XOMOfOC} XemsTekHVCClipVCf1]
XCloseOM{1] XOffsetRegionfd] XemsTekHVCQueryMaxCH |
XConfigureWindow|1] XOpenDisplay[1] XemsTekHVCQueryMaxVil]
XConnectionNumberf1] XOpeniMiL} XemsTekHVCQueryMaxVCH]
XContextDependentDrawingf1] | XOperOML] XemsTekHVCQueryMaxVSamplep
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a3
XContextualDrawingd] XParseColor{i] XemsTekHVCQueryMinV L]
XConvertCase[ | XParseGeometryfl] XemsTekHVCToCHEuY{1]
XConvertSelectionfl] XPeekEvent{i] XemsTekHVCWhiteShifiColorsf]
XCopyAreatt] XPeekifEvent[1] XemsVisualOfCCCH ]
XCopyColormapAndFreefl] XPendingf1] XkbAlloeClientMapfi]
XCopyGCH] XPlanesOfSereen(1] XkbAlocCompatMapii]
XCopyPlanef1] XPointinRegion{1] XkbAlloeControlsii]
XCreateBitmaprombataf1] XPolygonRegionf] XkbAlloeGeomGColorsfi]
XCreateColormapi] XProcessinternalConnection[1] | XkbAllocGeomboodadsfi]
XCreateFontCursorf] XProtocolRevisionf1] XkbAlloeGeomKkeyAliasesfi]
XCreateFontSetf1] XProtocolVersionfd] XkbAllocGeomKkeysii]
XCreateGC] XPutBackEventf1] XkbAllocGeomOutlinesfi]
XCreateGlyphCursorfl] XPuthnagef1] XkbAllocGeomOveraykeysfl]
XCreatelC[1] XPutPixelf1] XkbAllocGeomOveriayRows{1]
XCreatelmage[1] XQlengthf1] XkbAllocGeomOverlaysfi]
XCreateOCH | XQueryBestCursorfl] XkbAllocGeomPointsfi]
XCreatePixmapi ] XQueryBestSize[ ] XkbAllocGeomPropsf]
XCreatePixmapCursor[1] XQueryBestStipple[1] XkbAllocGeomRowstl]
XCreatePixmapFromBitmapData[] XQueryBestTilef1] XkbAlloeGeomSectionDoodads(1]
I

XCreateRegionfl] XQueryGColor[d] XkbAllocGeomSectionsf]
XCreateSimpleWindow|d] XQueryColors{i] XkbAllocGeomShapesfl]
XCreateWindow|] XQueryExtensionfl] XkbAlloeGeometryfi]
XDefaultColormapfi] XQueryFont{1] XkbAllochndicatorMapsii]
XDefaultColormapOfSereenfl] | XQueryKeymapfi] XkbAllockeyboard{1]
XDefaultDepthil] XQueryPointer[1] XkbAlloeNames{1]
XDefaultDepthOfSecreenfl] XQueryTextExtentsfi] XkbAlloeServerMapfi]
XDefaultGCfH] XQueryTextExtents16[] XkbApplyCompatMapTokeyfi]
XDefaultGCOfSereenfd] XQueryTree[1] XkbBelf}
XDefaultReptWindowf1] XRaiseWindow{1] XkbBeHEvent{1]
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XDefaultScreen[1] XReadBitmapFile[1] XkbChangeEnabledControls[1]
XDefaultSereenOfDisplayfl] XReadBitmapFileDataf1] XkbChangeMapi]

Sboinulis e Shebindito e i cHdsChongoblomnecll]
XDefaultVisual[1] XRecobrCursor{1] XkbChangeTypesOfkey[1]
XDefaultVisualOfSereenfl] XReconfigure WMWindow(1] XkbCeomputeEffectiveMap]
XDefineCursor[1] XRectinRegionld] XkbCeomputeRowBounds{1]
XDeleteContext[1] XRefreshKeyboardMapping[1] XkbComputeSectionBounds[1]
sbcloloviediliomansEain SRogiclosiilnciondoecollbacd ] Mo menie s o s e onndall |
XDeleteProperty[1] XRemoveConnectionWatch[1] XkbComputeShapeTop[1]
SDocteas Aol SR omevelremEavesetl] SHbCond o Sl n
XDestroytmagefl] *RemoveHostfl] XkbGopykeytypestl]
Sbesho oo e | SHes R edo morie ]
XDestroyRegion[1] XReparentWindow{1] XkbForceBell[1]
Sthochesnlidndons ] SResclEereenEaver(l] SHdbErecClioniiaosl]
Stbocire Adladon ] SLEcoaiiindond ] SHdbErecComeniiios ]

B L L e e e = e
Sibicoklefccoeatoniall] SiEocioeldnindone | SHdbErecConieled]
Sbicslcallaln] SiEeciiindon SdbErecCocmelael]
XDisplayHeight[1] XRootWindowOfScreen[1] XkbFreeGeombDoodads[1]
XDisplayHeightMM[1] XRotateBuffers[1] XkbFreeGeomKeyAliases|1]
XDisplayKeycodesfi] XRotateWindowProperties[1] XkbFreeGeomKeysl]
XDisplayMotionBufferSize[1] XSaveContext[1] XkbFreeGeomOutlines[1]
XDisplayName[1] XSereenCount/d] XkbFreeGeomOverlayKeys|1]
XDisplayOfiM[1] XScre@NumberOfScreenfl] XkbFreeGeomOverlayRows|[1]
XDisplayOfOM[1] XScreenOfDisplay[1] XkbFreeGeomOverlays|1]
Sbicsl s orean] SEcreonPocomeesihang]l] SdsErecCocmiPolniell]
SibieslBlonecl] seclectnonid] SdbErecCeoomPreserics]l]
XDBisplayStringt] XSendEvent[1] XkbFreeGeomRows[1]
Sioiosleanndib SE ot tonderd] SHdsErecCoomEccions]l]
Stbioslo e fdinh Al SEothccooctonell ] SdbRrecCeoemEhases]l]
xBeesBaekingStorefl] XSetArcMode[1] XkbFreeGeometry[l]
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XDoesSaveUndersfl] XSetAuthorizationf] XkbFreelndeatorMapsfi]
XDrawAre[d} XSetBackground{1] XkbFreeKeyboard[]
XDrawAresfd] XSetClassHint[d] XkbFreeNamesfi]
xBrawtmageStringtl] XSetClipMask1] XkbFreeServerMapfi]
XDrawimageString16{1] XSetClipOrigintt] XkbGetAutoRepeatRatefl]
XDrawkine[] XSetClipRatanglesfl] XkbGetCompatMapi]
XDrawkines{1] XSetCloseDownModefl] XkbGetControlsfi]
XDrawPoint{1] XSetCommand[l] XkbGetGeometry[1]
XDrawPointsf1] XSetDashesfd] XkbGetindicatorMapf]
XDrawRectanglefl] XSetErrorHandler1] XkbGetindicatorStatefl]
XDrawRectanglesfi] XSetFillRulef1] XkbGetkeyActions{1]
XDrawSegments{1] XSetFillStyle[1] XkbGetkeyBehaviors{1]
XDrawString[] XSetFont[1] XkbGetkeyExplicitComponentsf1]
XDrawString16[1] XSetFontPathf1] XkbGetkeyModifierMap{1]
XDrawText[1] XSetForeground[1] XkbGetkeySymsl[1]
*BrawText6ft] XSetFunetioni] XkbGetkeyTypesH]
XEHeadOfExtensionkistf1] XSetGraphicsExposures(1] XkbGetkeyboard[1]
XESetBeforeFlush{l] XSetiCFocusfi] XkbGetkeyboardByNamefl]
XESetCloseDisplay[] XSetiCValues[1] XkbGetMap{i]
XESetCopy&ti} XxSetiMValuestt] XkbGetMapChangestl]
XESetCreateFontf1] XSetiOErrorHandlerf1] XkbGetNamedGeometry{1]
XESetCreateGC] XSeticonNamefd] XkbGetNamedindicator[]
XESetError] XSeticonSizesfi] XkbGetNarmesfi]
XESetErrorStringfi] XSetinputFocus] XkbGetState[1]
XESetEventFoWire[d] XSetLineAttributesi] XkbGetUpdatedMapfi]
XESetFlushGC{] XSetLocaleModifiers{1] XkbGetVirtualModsfi]
XESetFreeFont{1] XSetModifierMappingfd] XkbGetxlibControlsfi]
XESetFreeGCH] XSetNormalHintsf1] XkbigroreExtensionfl]
XESetPrintError\Valuesfi] XSetOCValuesfi] XkbinitCanonicalkeyTypes]
XESetWireToError] XSetOMValuesfi] XkbKeyTypesForCoreSymbols[1]
XESetWireToEventfl] XSetPlaneMaskd] XkbkeycodeTokeysymil]
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XEmptyRegion{1] XSetPointerMappingli] XkbKeysymToMeodifiers]
XEnableAccessControlfl] XSetRGBColormapsii] XkblatehGroupfi]
XEgualRegion[l] XSetRegionfl] XkblatchMedifiersf1]
XEventMaskOfSereenfl] XSetSereenSaverf1] XkbLibraryMersionfi]
XEventsQueued{l] XSetSelectionownerfl] XkbListComponentsi]
XExtendedMaxRegisSize[1] XSetSizeHints{1] XkblLockGroupfi]
XExtentsOfFontSetf ] XSetStandardColormap(1] XkbLockModifiersf1]
XFetchBufferf1] XSetStandardProperties1] XkbLookupKeyBindingf1]
XFetchBytes[1] XSetStatef1] xkblookupkeySymti]
XFetchName[1] XSetStippleft] XkbNeteControlsChanges1]
XFillArefd} XSetSubwindowMedefd] XkbNoteMapChangesf1]
XFillAresf} XSetFSOriginfi] XkbNoteNameChanges(1]
XFillPolygon{l] XSetTextProperty[1] XkbOpenDisplay{1]
XFillRectanglel1] XSetTileft] XkbQueryExtensionfl]
XFillRectanglesfi] XSetFransientForHint1] XkbRefreshkeyboardMappingf]

) " ) eld] . ——
XFindContextf1] XSetWMColormapWindowsfl] | XkbResizeKeySymsfi]

) —— ) . ]
XFlushf1] XSetWiMiconNameft] XkbSelectEventDetailsf1]
XFlushGCa] XSetWMNamefi] XkbSelectEventsfi]
XFontsOfFontSetf1] XSetWMNormalHints[1] XkbSetAtomFunestl]
XForceSereenSaver{1] XSetWMPropertiesfi] XkbSetAutoRepeatRate[1]
XFreefd] XSetWMProtocoisfl] XkbSetAutoResetCarmisii]
XFreeColormapfi] XSetWMSizeHintsf1] XkbSetCompatMapfi]
XFreeColorsfi] XSetWindowBackgroundfi] XkbSetControlsfi]
XFreeCursorfi] W[J XkbSetDebuggingFlagsfi]
XFreeExtensionkistf1] XSetWindowBorder{1] XkbSetDetectableAuRepeatfl]
XFreeFont{1] XSetWindowBorderPixmapfl] | XkbSetGeometryf]
XFreeFontinfofd] XSetWindowBorderWidthfl] XkbSetignorelockModsfi]
XFreeFontNamesfi] XSetWindowColormap ] XkbSetindicatorMapfi]
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XFreeFontPathfl] XSetZoomHints[i] *kbSetMapfL]
XFreeFonSet[1] XShrinkRegion[1] XkbSetNamedindicator[1]
XFreeGC1] XStoreBuffer[1] XkbSetNames[d]
XFreeModifiermapld] XStoreBytesfd] XkbSetServerinternalMods|1]
XFreePixmap[l] XStoreColor1] XkbSetxlibControlsi]
XFreeStringList{1] XStoreColorsfi] XkbFoControfi}
XGContextFromGCH] XStoreName[d] XkbTranslateKeyCode[1]
XGeometry[1] XStoreNamedColor[1] XkbTFranslateKeySymi{i]
XGetAtomName[1] XStringListToTextProperty[1] XkhUpdateMapFromCorefl1]
XGetAtomNames[d] XStringFokeysym{1] XkbUseExtension{d]
XGetClassHit{1} XSublmagefd] XkbVirtualModsToReal[1]
XGetCommand[l] XSubtractRegion[d] XrabDrawlmageString[l]
XGetDefaultf1] XSuppertsLocalefl] XrbDrawString[d]
XGetErrorDatabaseText[1] XSynefd] XrabDrawTexif1]
XGetErrorFexif1] XFextExtents[1] XrablookupString[1]
XGetFontPathd] XFextExtents16f1] XmbResetiCl1]
XGetFontProperty[l] XFextPropertyToStringkist/] XrabSetWMPropertiesf1]
XGetGCValuesfi] XFextWidth{1] XrbTextEscapement{1]
XGetGeometry[i] XTFextWidth16[1] XmbTextExtents{l]
XGetlCValuesfi] XFranslateCoordiatesf1] XrabTextListFoTextProperty[l]
XGetiMValues[1] XUndefineCursorf] XrbTextPerCharExtents1]
XGetleonName[d] XUngrabButton|] XrbTextPropertyFoFextList{1]
XGetlconSizes[d] XUngrabkeyf1] XrmCombineDatabase[1]
XGethmage[i] XUngrabKeyboardfd] XrmCombheFileDatabasefl]
xGetinputFoeustl] xUngrabPointerfl] xrmbestroybatabasefl]
XGetKeyboardControl[1] XUngrabServer{1] XrmEnumerateDatabase[1]
XGetkeyboardMapping[l] XUninstalColormapf] XrmGetDatabasefl]
XGetModifierMapping[1] XUnionRectWithRegion[1] XrmGetFileDatabasef1]
XGetMotionrEventsfi] XUnionRegion{1] XrmGetResourcefl]
XGetNormalHints[1] XUnloadFontf1] XrmGetStringDatabase[1]
XGetoCValdestl] xUnleckbisplaytt] Xrratnitiatizefd}
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XGetOMValuesfl] XUnmapSubwindowsfl] XrmitocaleOfbatabasefl]
XGetPixeft} XUnmapWindowlt] XrmMergeDatabasesfl]
XGetPointerControlf] XUnregisteriMinstantiateCallback| XrmParseCommandfi]
1

XGetPointerMappingfl] XUnsetiCFRocus(l] XrmPermStringToQuarkfl]
XGetRGBColormapsf] XVaCreateNestedkistf1] XrmPutFileDatabasefl]
XGetSeeenSaver(l] XVendorReleasefl] XrmPutkineReseureefl]
XGetSelectionOwner(1] XVisuaiDFromVisual{l] XrmPutResourcefl]
XGetSizeHintsti] XWMGeometry(t] XrmPutStringReseureefl]
XGetStandardColormapl] XWarpPointerfl] XrmQGetResoureefl]
XGetSublmagefl] XWhitePixel[1] XrmQGetSearchkistfl]
XGettextPropertyfl] XWhitePixelofSereentl] XrmQGetSearchReseuree[1]
XGetFransientForHint] XWidthMMOfSereentl] XrmQPutResoureefl]

) " ) " ) "

) neld] ) —

XGetWMColormapWindows[1] | XWithdrawWindow|1] XrmSetDatabasefl]
XGetWhiconNamef1] XXorRegionfi] XrmStringToQuarkf]
XGetWMName[d] XauDispeseAuthfi] XrmStringToQuarkbistd]
XGetWMNormalHintsf1] XauFileName[1] XrmUnigueQuark[l]
XGetWMProtocols{1] XauGetBestAuthByAddr] Xuti8TextkistFoTextProperii}
XGetWMSizeHints[1] XauReadAuth[1] Xutf8TextPropertyToTexikist}
XGetWindowAttributesf1] XemsAddColorSpacefl] XweDrawlmageStringfi]
XGetWindowProperty[] XemsAddFunctionSetf] XweDrawStringfi]
XGetZoomHints] XemsAllocColorf1] XweDrawTextf1]
XGrabButton1] XemsAllocNamedColor{1] XweFreeStringkistt}
XGrabKeyf] XemsCCCOfColormap] XwelookupString[l]
XGrabkeyboardfi] XemsCHELabClipkid] XweResetiC[1]
XGrabPointer[1] XemsCIELabClipLabli] XweTextEscapementfl]
XGrabServer{i] XemsCHELabClipab[] XweTextExtents{1]
XHeightMMOfScreenfl] XemsCHELabQueyMaxCl] XweTextlistFoTextProperty[]
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XHeightOfScreen[d]

SlemmeolEloboanndi s

ShweoseRorchadsdenie ]

XIMOSIC[4]

XemsClELabQueryMaxLC[1]

XweTextPropertyToTextlist{1]

SUSv2

ISO POSIX (2003)
SVID Issue 3
SVID Issue 4

Table A-2-libX11 Datal. libc Function Interfaces

XSetAfterFunetion Exit(GLIBC_2.

XSynehronizgetrlimit(GLIBC_2.1.

1.1)[1]

D]

sigandset(GLIBC_2.1.1)[1]

_10_feof(GLIBC_2.0)[1]

getrlimit64(GLIBC_2.0)[1]

sigblock(GLIBC_2.0)[1]

_10_getc(GLIBC_2.0)[1]

getrusage(GLIBC_2.0)[1]

sigdelset(GLIBC_2.0)[1]

_10_putc(GLIBC_2.0)[1]

getservbyname(GLIBC_2.0)[1]

sigemptyset(GLIBC_2.0)[1]

_10_puts(GLIBC_2.0)[1]

getservbyport(GLIBC_2.0)[1]

sigfillset(GLIBC_2.0)[1]

__assert_fail(GLIBC_2.0)[1]

getservent(GLIBC_2.0)[1]

siggetmask(GLIBC_2.0)[1]

__ctype_b_loc[1]

getsid()[1]

sighold()[1]

__ctype_get_mb_cur_max(GLIBQ
2.0)[1]

| getsockname(GLIBC_2.0)[1]

sigignore(GLIBC_2.0)[1]

__ctype_tolower_loc[1]

getsockopt()[1]

siginterrupt()[1]

__ctype_toupper_loc[1]

getsubopt()[1]

sigisemptyset()[1]

__cxa_atexit(GLIBC_2.1.3)[1]

gettext(GLIBC_2.1.3)[1]

sigismember(GLIBC_2.1.3)[1]

__errno_location(GLIBC_2.0)[1]

gettimeofday(GLIBC_2.0)[1]

siglongjmp(GLIBC_2.0)[1]

__fpending(GLIBC_2.2)[1]

getuid(GLIBC_2.2)[1]

signal(GLIBC_2.2)[1]

__fxstat(GLIBC_2.0)[1]

getutent(GLIBC_2.0)[1]

sigorset(GLIBC_2.0)[1]

__fxstaté4(GLIBC_2.2)[1]

getutent_r(GLIBC_2.2)[1]

sigpause(GLIBC_2.2)[1]

__getpagesize(GLIBC_2.0)[1]

getutxent(GLIBC_2.0)[1]

sigpending(GLIBC_2.0)[1]

__getpgid(GLIBC_2.0)[1]

getutxid(GLIBC_2.0)[1]

sigprocmask(GLIBC_2.0)[1]

__h_errno_location[1]

getutxline()[1]

sigqueue()[1]

__isinf[1]

getw()[1]

sigrelse()[1]
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__Isinff[1] getwc()[1] sigreturn()[1]
__isinfl[1] getwchar()[1] sigset()[1]
__isnan[1] getwd()[1] sigstack()[1]
__isnanfl1] glob()[1] sigsuspend()[1]
__isnanl[1] glob64()[1] sigtimedwait()[1]

__libc_current_sigrtmax(GLIBC_2.

D[]

globfree(GLIBC_2.1)[1]

sigwait(GLIBC_2.1)[1]

__libc_current_sigrtmin(GLIBC_2,
DIl

globfree64(GLIBC_2.1)[1]

sigwaitinfo(GLIBC_2.1)[1]

__libc_start_main(GLIBC_2.0)[1]

gmtime(GLIBC_2.0)[1]

sleep(GLIBC_2.0)[1]

__Ixstat(GLIBC_2.0)[1]

gmtime_r(GLIBC_2.0)[1]

snprintf(GLIBC_2.0)[1]

__Ixstat64(GLIBC_2.2)[1]

grantpt(GLIBC_2.2)[1]

socket(GLIBC_2.2)[1]

__mempcpy(GLIBC_2.0)[1]

hcreate(GLIBC_2.0)[1]

socketpair(GLIBC_2.0)[1]

__rawmemchr(GLIBC_2.1)[1]

hdestroy(GLIBC_2.1)[1]

sprintf(GLIBC_2.1)[1]

__register_atfork[1]

hsearch()[1]

srand()[1]

__sigsetjmp(GLIBC_2.0)[1]

htonl(GLIBC_2.0)[1]

srand48(GLIBC_2.0)[1]

__stpcpy(GLIBC_2.0)[1]

htons(GLIBC_2.0)[1]

srandom(GLIBC_2.0)[1]

__strdup(GLIBC_2.0)[1]

iconv(GLIBC_2.0)[1]

sscanf(GLIBC_2.0)[1]

__strtod_internal(GLIBC_2.0)[1]

iconv_close(GLIBC_2.0)[1]

statvfs(GLIBC_2.0)[1]

__strtof_internal(GLIBC_2.0)[1]

iconv_open(GLIBC_2.0)[1]

statvfs64[1]

__strtok_r(GLIBC_2.0)[1]

imaxabs(GLIBC_2.0)[1]

stime(GLIBC_2.0)[1]

__strtol_internal(GLIBC_2.0)[1]

imaxdiv(GLIBC_2.0)[1]

stpcpy(GLIBC_2.0)[1]

__strtold_internal(GLIBC_2.0)[1]

index(GLIBC_2.0)[1]

stpncpy(GLIBC_2.0)[1]

__strtoll_internal(GLIBC_2.0)[1]

inet_addr(GLIBC_2.0)[1]

strcasecmp(GLIBC_2.0)[1]

__strtoul_internal(GLIBC_2.0)[1]

inet_ntoa(GLIBC_2.0)[1]

strcasestr(GLIBC_2.0)[1]

__strtoull_internal(GLIBC_2.0)[1]

inet_ntop[1]

strcat(GLIBC_2.0)[1]

__sysconf(GLIBC_2.2)[1]

inet_pton[1]

strchr(GLIBC_2.2)[1]

__sysv_signal(GLIBC_2.0)[1]

initgroups(GLIBC_2.0)[1]

stremp(GLIBC_2.0)[1]

__westod_internal(GLIBC_2.0)[1]

initstate(GLIBC_2.0)[1]

strcoll(GLIBC_2.0)[1]

__westof_internal(GLIBC_2.0)[1]

insque(GLIBC_2.0)[1]

strepy(GLIBC_2.0)[1]

__westol_internal(GLIBC_2.0)[1]

ioctl(GLIBC_2.0)[1]

strespn(GLIBC_2.0)[1]

355



Appendix A. Alphabetical Listing of Interfaces

__westold_internal(GLIBC_2.0)[1]

isalnum(GLIBC_2.0)[1]

strdup(GLIBC_2.0)[1]

__westoul_internal(GLIBC_2.0)[1]

isalpha(GLIBC_2.0)[1]

strerror(GLIBC_2.0)[1]

__xmknod(GLIBC_2.0)[1]

isascii(GLIBC_2.0)[1]

strerror_r(GLIBC_2.0)[1]

__xstat(GLIBC_2.0)[1]

isatty(GLIBC_2.0)[1]

strfmon(GLIBC_2.0)[1]

__xstat64(GLIBC_2.2)[1]

isblank(GLIBC_2.2)[1]

strfry(GLIBC_2.2)[1]

_exit(GLIBC_2.0)[1]

iscntrl(GLIBC_2.0)[1]

strftime(GLIBC_2.0)[1]

_longjmp(GLIBC_2.0)[1]

isdigit(GLIBC_2.0)[1]

strlen(GLIBC_2.0)[1]

_obstack_begin(GLIBC_2.0)[1]

isgraph(GLIBC_2.0)[1]

strncasecmp(GLIBC_2.0)[1]

_obstack_newchunk(GLIBC_2.0)[
]

1 islower(GLIBC_2.0)[1]

strncat(GLIBC_2.0)[1]

_setjmp(GLIBC_2.0)[1]

isprint(GLIBC_2.0)[1]

strncmp(GLIBC_2.0)[1]

_tolower(GLIBC_2.0)[1]

ispunct(GLIBC_2.0)[1]

strncpy(GLIBC_2.0)[1]

_toupper(GLIBC_2.0)[1]

isspace(GLIBC_2.0)[1]

strndup(GLIBC_2.0)[1]

a64I(GLIBC_2.0)[1]

isupper(GLIBC_2.0)[1]

strnlen(GLIBC_2.0)[1]

abort(GLIBC_2.0)[1]

iswalnum(GLIBC_2.0)[1]

strpbrk(GLIBC_2.0)[1]

abs(GLIBC_2.0)[1]

iswalpha(GLIBC_2.0)[1]

strptime(GLIBC_2.0)[1]

accept(GLIBC_2.0)[1]

iswblank(GLIBC_2.0)[1]

strrchr(GLIBC_2.0)[1]

access(GLIBC_2.0)[1]

iswentrl(GLIBC_2.0)[1]

strsep(GLIBC_2.0)[1]

acct(GLIBC_2.0)[1]

iswctype(GLIBC_2.0)[1]

strsignal(GLIBC_2.0)[1]

adjtime(GLIBC_2.0)[1]

iswdigit(GLIBC_2.0)[1]

strspn(GLIBC_2.0)[1]

alarm(GLIBC_2.0)[1]

iswgraph(GLIBC_2.0)[1]

strstr(GLIBC_2.0)[1]

asctime(GLIBC_2.0)[1]

iswlower(GLIBC_2.0)[1]

strtod(GLIBC_2.0)[1]

asctime_r(GLIBC_2.0)[1]

iswprint(GLIBC_2.0)[1]

strtof(GLIBC_2.0)[1]

asprintf(GLIBC_2.0)[1]

iswpunct(GLIBC_2.0)[1]

strtoimax(GLIBC_2.0)[1]

atof(GLIBC_2.0)[1]

iswspace(GLIBC_2.0)[1]

strtok(GLIBC_2.0)[1]

atoi(GLIBC_2.0)[1]

iswupper(GLIBC_2.0)[1]

strtok_r(GLIBC_2.0)[1]

atol(GLIBC_2.0)[1]

iswxdigit(GLIBC_2.0)[1]

strtol(GLIBC_2.0)[1]

atoll[1]

isxdigitO[1]

strtold()[1]

authnone_create(GLIBC_2.0)[1]

jrand48(GLIBC_2.0)[1]

strtoll(GLIBC_2.0)[1]

basename(GLIBC_2.0)[1]

key decryptsession(GLIBC_2.0)[1

]strtoq(GLIBC_2.0)[1]

bcmp(GLIBC_2.0)[1]

kill(GLIBC_2.0)[1]

strtoul(GLIBC_2.0)[1]
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bcopy(GLIBC_2.0)[1]

killpg(GLIBC_2.0)[1]

strtoull(GLIBC_2.0)[1]

bind(GLIBC_2.0)[1]

164a(GLIBC_2.0)[1]

strtoumax(GLIBC_2.0)[1]

bind_textdomain_codeset[1]

labs()[1]

strtouq()[1]

bindresvport(GLIBC_2.0)[1]

Ichown(GLIBC_2.0)[1]

strverscmp(GLIBC_2.0)[1]

bindtextdomain(GLIBC_2.0)[1]

lcong48(GLIBC_2.0)[1]

strxfrm(GLIBC_2.0)[1]

brk(GLIBC_2.0)[1]

Idiv(GLIBC_2.0)[1]

svc_getregset(GLIBC_2.0)[1]

bsd_signal(GLIBC_2.0)[1]

Ifind(GLIBC_2.0)[1]

svc_register(GLIBC_2.0)[1]

bsearch(GLIBC_2.0)[1]

link(GLIBC_2.0)[1]

svc_run(GLIBC_2.0)[1]

btowc(GLIBC_2.0)[1]

listen(GLIBC_2.0)[1]

svc_sendreply(GLIBC_2.0)[1]

bzero(GLIBC_2.0)[1]

llabs(GLIBC_2.0)[1]

svcerr_auth(GLIBC_2.0)[1]

calloc(GLIBC_2.0)[1]

lidiv(GLIBC_2.0)[1]

svcerr_decode(GLIBC_2.0)[1]

catclose(GLIBC_2.0)[1]

localeconv(GLIBC_2.0)[1]

svcerr_noproc(GLIBC_2.0)[1]

catgets(GLIBC_2.0)[1]

localtime(GLIBC_2.0)[1]

svcerr_noprog(GLIBC_2.0)[1]

catopen(GLIBC_2.0)[1]

localtime_r(GLIBC_2.0)[1]

svcerr_progvers(GLIBC_2.0)[1]

cfgetispeed(GLIBC_2.0)[1]

lockf(GLIBC_2.0)[1]

svcerr_systemerr(GLIBC_2.0)[1]

cfgetospeed(GLIBC_2.0)[1]

lockf64(GLIBC_2.0)[1]

svcerr_weakauth(GLIBC_2.0)[1]

cfmakeraw(GLIBC_2.0)[1]

longjmp(GLIBC_2.0)[1]

svctep_create(GLIBC_2.0)[1]

cfsetispeed(GLIBC_2.0)[1]

[rand48(GLIBC_2.0)[1]

svcudp_create(GLIBC_2.0)[1]

cfsetospeed(GLIBC_2.0)[1]

Isearch(GLIBC_2.0)[1]

swab(GLIBC_2.0)[1]

cfsetspeed(GLIBC_2.0)[1]

Iseek(GLIBC_2.0)[1]

swapcontext(GLIBC_2.0)[1]

chdir(GLIBC_2.0)[1]

Iseek64(GLIBC_2.0)[1]

swprintf(GLIBC_2.0)[1]

chmod(GLIBC_2.0)[1]

makecontext(GLIBC_2.0)[1]

swscanf(GLIBC_2.0)[1]

chown(GLIBC_2.1)[1]

malloc(GLIBC_2.1)[1]

symlink(GLIBC_2.1)[1]

chroot(GLIBC_2.0)[1]

mblen(GLIBC_2.0)[1]

sync(GLIBC_2.0)[1]

clearerr(GLIBC_2.0)[1]

mbrlen(GLIBC_2.0)[1]

sysconf(GLIBC_2.0)[1]

clnt_create(GLIBC_2.0)[1]

mbrtowc(GLIBC_2.0)[1]

syslog(GLIBC_2.0)[1]

cInt_pcreateerror(GLIBC_2.0)[1]

mbsinit(GLIBC_2.0)[1]

system(GLIBC_2.0)[1]

cInt_perrno(GLIBC_2.0)[1]

mbsnrtowcs(GLIBC_2.0)[1]

tcdrain(GLIBC_2.0)[1]

cint_perror(GLIBC_2.0)[1]

mbsrtowcs(GLIBC_2.0)[1]

tcflow(GLIBC_2.0)[1]

clnt_spcreateerror(GLIBC_2.0)[1]

mbstowcs(GLIBC_2.0)[1]

tcflush(GLIBC_2.0)[1]

cInt_sperrno(GLIBC_2.0)[1]

mbtowc(GLIBC_2.0)[1]

tcgetattr(GLIBC_2.0)[1]
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cInt_sperror(GLIBC_2.0)[1]

memccpy(GLIBC_2.0)[1]

tcgetpgrp(GLIBC _2.0)[1]

clock(GLIBC_2.0)[1]

memchr(GLIBC_2.0)[1]

tcgetsid(GLIBC_2.0)[1]

close(GLIBC_2.0)[1]

memcmp(GLIBC_2.0)[1]

tcsendbreak(GLIBC_2.0)[1]

closedir(GLIBC_2.0)[1]

memcpy(GLIBC_2.0)[1]

tcsetattr(GLIBC_2.0)[1]

closelog(GLIBC_2.0)[1]

memmem(GLIBC_2.0)[1]

tcsetpgrp(GLIBC_2.0)[1]

confstr(GLIBC_2.0)[1]

memmove(GLIBC_2.0)[1]

tdelete[1]

connect(GLIBC_2.0)[1]

memrchr(GLIBC_2.0)[1]

telldir(GLIBC_2.0)[1]

creat(GLIBC_2.0)[1]

memset(GLIBC_2.0)[1]

tempnam(GLIBC_2.0)[1]

creat64(GLIBC_2.1)[1]

mkdir(GLIBC_2.1)[1]

textdomain(GLIBC_2.1)[1]

ctermid(GLIBC_2.0)[1]

mkfifo(GLIBC_2.0)[1]

tfind(GLIBC_2.0)[1]

ctime(GLIBC_2.0)[1]

mkstemp(GLIBC_2.0)[1]

time(GLIBC_2.0)[1]

ctime_r(GLIBC_2.0)[1]

mkstemp64(GLIBC_2.0)[1]

times(GLIBC_2.0)[1]

cuserid(GLIBC_2.0)[1]

mktemp(GLIBC_2.0)[1]

tmpfile(GLIBC_2.0)[1]

daemon(GLIBC_2.0)[1]

mktime(GLIBC_2.0)[1]

tmpfile64(GLIBC_2.0)[1]

dcgettext(GLIBC_2.0)[1]

mlock(GLIBC_2.0)[1]

tmpnam(GLIBC_2.0)[1]

dcngettext[1]

mlockall()[1]

toascii()[1]

dgettext[1]

mmap()[1]

tolower()[1]

difftime(GLIBC_2.0)[1]

mmap64(GLIBC_2.0)[1]

toupper(GLIBC_2.0)[1]

dirname(GLIBC_2.0)[1]

mprotect(GLIBC_2.0)[1]

towctrans(GLIBC_2.0)[1]

div(GLIBC_2.0)[1]

mrand48(GLIBC_2.0)[1]

towlower(GLIBC_2.0)[1]

dngettext[1]

msgctl()[1]

towupper()[1]

drand48(GLIBC_2.0)[1]

msgget(GLIBC_2.0)[1]

truncate(GLIBC_2.0)[1]

dup(GLIBC_2.0)[1]

msgrcv(GLIBC_2.0)[1]

truncate64(GLIBC_2.0)[1]

dup2(GLIBC_2.0)[1]

msgsnd(GLIBC_2.0)[1]

tsearch(GLIBC_2.0)[1]

ecvi(GLIBC_2.0)[1]

msync(GLIBC_2.0)[1]

ttyname(GLIBC_2.0)[1]

endgrent(GLIBC_2.0)[1]

munlock(GLIBC_2.0)[1]

ttyname_r(GLIBC_2.0)[1]

endnetent(GLIBC_2.0)[1]

munlockall(GLIBC_2.0)[1]

twalk(GLIBC_2.0)[1]

endprotoent(GLIBC_2.0)[1]

munmap(GLIBC_2.0)[1]

tzset(GLIBC_2.0)[1]

endpwent(GLIBC_2.0)[1]

nanosleep(GLIBC_2.0)[1]

ualarm(GLIBC_2.0)[1]

endservent(GLIBC_2.0)[1]

nftw(GLIBC_2.0)[1]

ulimit(GLIBC_2.0)[1]

endutent(GLIBC_2.0)[1]

nftw4(GLIBC_2.0)[1]

umask(GLIBC_2.0)[1]
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endutxent(GLIBC_2.1)[1]

ngettext[1]

uname(GLIBC_2.1)[1]

erand48(GLIBC_2.0)[1]

nice(GLIBC_2.0)[1]

ungetc(GLIBC_2.0)[1]

err(GLIBC_2.0)[1]

nl_langinfo(GLIBC_2.0)[1]

ungetwc(GLIBC_2.0)[1]

error(GLIBC_2.0)[1]

nrand48(GLIBC_2.0)[1]

unlink(GLIBC_2.0)[1]

errx(GLIBC_2.0)[1]

ntohl(GLIBC_2.0)[1]

unlockpt(GLIBC_2.0)[1]

execl(GLIBC_2.0)[1]

ntohs(GLIBC_2.0)[1]

unsetenv[1]

execle(GLIBC_2.0)[1]

obstack_free(GLIBC_2.0)[1]

usleep(GLIBC_2.0)[1]

execlp(GLIBC_2.0)[1]

open(GLIBC_2.0)[1]

utime(GLIBC_2.0)[1]

execv(GLIBC_2.0)[1]

open64(GLIBC_2.0)[1]

utimes(GLIBC_2.0)[1]

execve(GLIBC_2.0)[1]

opendir(GLIBC_2.0)[1]

vasprintf(GLIBC_2.0)[1]

execvp(GLIBC_2.0)[1]

openlog(GLIBC_2.0)[1]

vdprintf(GLIBC_2.0)[1]

exit(GLIBC_2.0)[1]

pathconf(GLIBC_2.0)[1]

verrx(GLIBC_2.0)[1]

fchdir(GLIBC_2.0)[1]

pause(GLIBC_2.0)[1]

vfork(GLIBC_2.0)[1]

fchmod(GLIBC_2.0)[1]

pclose(GLIBC_2.0)[1]

viprintf(GLIBC_2.0)[1]

fchown(GLIBC_2.0)[1]

perror(GLIBC_2.0)[1]

viscanf[1]

fclose(GLIBC_2.1)[1]

pipe(GLIBC_2.1)[1]

viwprintf(GLIBC_2.1)[1]

fentl(GLIBC_2.0)[1]

pmap_getport(GLIBC_2.0)[1]

viwscanf(GLIBC_2.0)[1]

fevt(GLIBC_2.0)[1]

pmap_set(GLIBC_2.0)[1]

vprintf(GLIBC_2.0)[1]

fdatasync(GLIBC_2.0)[1]

pmap_unset(GLIBC_2.0)[1]

vscanf[1]

fdopen(GLIBC_2.1)[1]

poll(GLIBC_2.1)[1]

vsnprintf(GLIBC_2.1)[1]

feof(GLIBC_2.0)[1]

popen(GLIBC_2.0)[1]

vsprintf(GLIBC_2.0)[1]

ferror(GLIBC_2.0)[1]

posix_memalign(GLIBC_2.0)[1]

vsscanf[1]

fflush(GLIBC_2.0)[1]

printf(GLIBC_2.0)[1]

vswprintf(GLIBC_2.0)[1]

fflush_unlocked(GLIBC_2.0)[1]

psignal(GLIBC_2.0)[1]

vswscanf(GLIBC_2.0)[1]

ffs(GLIBC_2.0)[1]

ptsname(GLIBC_2.0)[1]

vsyslog[1]

fgetc(GLIBC_2.0)[1]

putc(GLIBC_2.0)[1]

vwprintf(GLIBC_2.0)[1]

fgetpos(GLIBC_2.0)[1]

putc_unlocked(GLIBC_2.0)[1]

vwscanf(GLIBC_2.0)[1]

fgetpos64(GLIBC_2.1)[1]

putchar(GLIBC_2.1)[1]

wait(GLIBC_2.1)[1]

fgets(GLIBC_2.0)[1]

putchar_unlocked(GLIBC_2.0)[1]

wait3(GLIBC_2.0)[1]

fgetwc(GLIBC_2.2)[1]

putenv(GLIBC_2.2)[1]

wait4(GLIBC_2.2)[1]

fgetwc_unlocked(GLIBC_2.2)[1]

puts(GLIBC_2.2)[1]

waitpid(GLIBC_2.2)[1]
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fgetws(GLIBC_2.2)[1]

pututxline(GLIBC_2.2)[1]

warn(GLIBC_2.2)[1]

fileno(GLIBC_2.0)[1]

putw(GLIBC_2.0)[1]

warnx(GLIBC_2.0)[1]

flock(GLIBC_2.0)[1]

putwc(GLIBC_2.0)[1]

wepcepy(GLIBC_2.0)[1]

flockfile(GLIBC_2.0)[1]

putwchar(GLIBC_2.0)[1]

wepnepy(GLIBC_2.0)[1]

fmtmsg(GLIBC_2.1)[1]

gsort(GLIBC_2.1)[1]

wertomb(GLIBC_2.1)[1]

fnmatch(GLIBC_2.2.3)[1]

raise(GLIBC_2.2.3)[1]

wcscasecmp(GLIBC_2.2.3)[1]

fopen(GLIBC_2.1)[1]

rand(GLIBC_2.1)[1]

wescat(GLIBC_2.1)[1]

fopen64(GLIBC_2.1)[1]

rand_r(GLIBC_2.1)[1]

weschr(GLIBC_2.1)[1]

fork(GLIBC_2.0)[1]

random(GLIBC_2.0)[1]

wescmp(GLIBC_2.0)[1]

fpathconf(GLIBC_2.0)[1]

random_r(GLIBC_2.0)[1]

wcscoll(GLIBC_2.0)[1]

fprintf(GLIBC_2.0)[1]

read(GLIBC_2.0)[1]

wescpy(GLIBC_2.0)[1]

fputc(GLIBC_2.0)[1]

readdir(GLIBC_2.0)[1]

wescespn(GLIBC_2.0)[1]

fputs(GLIBC_2.0)[1]

readdir64(GLIBC_2.0)[1]

wcsdup(GLIBC_2.0)[1]

fputwc(GLIBC_2.2)[1]

readdir_r[1]

wesftime(GLIBC_2.2)[1]

fputws(GLIBC_2.2)[1]

readlink(GLIBC_2.2)[1]

wcslen(GLIBC_2.2)[1]

fread(GLIBC_2.0)[1]

readv(GLIBC_2.0)[1]

wesncasecmp(GLIBC_2.0)[1]

free(GLIBC_2.0)[1]

realloc(GLIBC_2.0)[1]

wesncat(GLIBC_2.0)[1]

freeaddrinfo[1]

realpath()[1]

wesnemp()[1]

freopen(GLIBC_2.0)[1]

recv(GLIBC_2.0)[1]

wesnepy(GLIBC_2.0)[1]

freopen64(GLIBC_2.1)[1]

recvfrom(GLIBC_2.1)[1]

wesnlen(GLIBC_2.1)[1]

fscanf(GLIBC_2.0)[1]

recvmsg(GLIBC_2.0)[1]

wesnrtombs(GLIBC_2.0)[1]

fseek(GLIBC_2.0)[1]

regcomp(GLIBC_2.0)[1]

wespbrk(GLIBC_2.0)[1]

fseeko(GLIBC_2.1)[1]

regerror(GLIBC_2.1)[1]

wesrchr(GLIBC_2.1)[1]

fseeko64(GLIBC_2.1)[1]

regexec(GLIBC_2.1)[1]

wesrtombs(GLIBC_2.1)[1]

fsetpos(GLIBC 2.0)[1]

regfree(GLIBC_2.0)[1]

wesspn(GLIBC_2.0)[1]

fsetpos64(GLIBC_2.1)[1]

remove(GLIBC_2.1)[1]

wesstr(GLIBC_2.1)[1]

fstatvfs(GLIBC_2.1)[1]

remque(GLIBC_2.1)[1]

westod(GLIBC_2.1)[1]

fstatvfs64(GLIBC_2.1)[1]

rename(GLIBC_2.1)[1]

westof(GLIBC_2.1)[1]

fsync(GLIBC_2.0)[1]

rewind(GLIBC_2.0)[1]

wcestoimax(GLIBC_2.0)[1]

ftel(GLIBC_2.0)[1]

rewinddir(GLIBC_2.0)[1]

wcestok(GLIBC_2.0)[1]

ftello(GLIBC_2.1)[1]

rindex(GLIBC_2.1)[1]

westol(GLIBC_2.1)[1]
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ftello64(GLIBC_2.1)[1]

rmdir(GLIBC_2.1)[1]

westold(GLIBC_2.1)[1]

fime(GLIBC_2.0)[1]

sbrk(GLIBC_2.0)[1]

wcstoll(GLIBC_2.0)[1]

ftok(GLIBC_2.0)[1]

scanf(GLIBC_2.0)[1]

westombs(GLIBC_2.0)[1]

ftruncate(GLIBC_2.0)[1]

sched_get_priority_max(GLIBC_2

O)[1]

wcstoq(GLIBC_2.0)[1]

ftruncate64(GLIBC_2.1)[1]

sched_get_priority_min(GLIBC_2,
DIl

wcestoul(GLIBC_2.1)[1]

ftrylockfile(GLIBC_2.0)[1]

sched_getparam(GLIBC_2.0)[1]

westoull(GLIBC_2.0)[1]

ftw(GLIBC_2.0)[1]

sched_getscheduler(GLIBC_2.0)[

| lwestoumax(GLIBC_2.0)[1]

ftw64(GLIBC_2.1)[1]

sched_rr_get_interval(GLIBC_2.1
1]

[westouq(GLIBC_2.1)[1]

funlockfile(GLIBC_2.0)[1]

sched_setparam(GLIBC_2.0)[1]

weswes(GLIBC_2.0)[1]

fwide(GLIBC_2.2)[1]

sched_setscheduler(GLIBC_2.2)[

| lweswidth(GLIBC_2.2)[1]

fwprintf(GLIBC_2.2)[1]

sched_yield(GLIBC_2.2)[1]

wesxfrm(GLIBC_2.2)[1]

fwrite(GLIBC_2.0)[1]

seed48(GLIBC_2.0)[1]

wctob(GLIBC_2.0)[1]

fwscanf(GLIBC_2.2)[1]

seekdir(GLIBC_2.2)[1]

wctomb(GLIBC_2.2)[1]

gai_strerror[1]

select()[1]

wctrans()[1]

gevi(GLIBC_2.0)[1]

semctl(GLIBC_2.0)[1]

wctype(GLIBC_2.0)[1]

getaddrinfo[1]

semget()[1]

wewidth()[1]

getc(GLIBC_2.0)[1]

semop(GLIBC_2.0)[1]

wmemchr(GLIBC_2.0)[1]

getc_unlocked(GLIBC_2.0)[1]

send(GLIBC_2.0)[1]

wmemcmp(GLIBC_2.0)[1]

getchar(GLIBC_2.0)[1]

sendmsg(GLIBC_2.0)[1]

wmemcpy(GLIBC_2.0)[1]

getchar_unlocked(GLIBC_2.0)[1]

sendto(GLIBC_2.0)[1]

wmemmove(GLIBC_2.0)[1]

getcontext(GLIBC_2.1)[1]

setbuf(GLIBC_2.1)[1]

wmemset(GLIBC_2.1)[1]

getcwd(GLIBC_2.0)[1]

setbuffer(GLIBC_2.0)[1]

wordexp(GLIBC_2.0)[1]

getdate(GLIBC_2.1)[1]

setcontext(GLIBC_2.1)[1]

wordfree(GLIBC_2.1)[1]

getdomainname(GLIBC_2.0)[1]

setdomainname([1]

wprintf(GLIBC_2.0)[1]

getegid(GLIBC_2.0)[1]

setegid(GLIBC_2.0)[1]

write(GLIBC_2.0)[1]

getenv(GLIBC_2.0)[1]

setenv[1]

writev(GLIBC_2.0)[1]

geteuid(GLIBC_2.0)[1]

seteuid(GLIBC_2.0)[1]

wscanf(GLIBC_2.0)[1]

getgid(GLIBC_2.0)[1]

setgid(GLIBC_2.0)[1]

xdr_accepted_reply(GLIBC_2.0)[]

getgrent(GLIBC_2.0)[1]

setgrent(GLIBC_2.0)[1]

xdr_array(GLIBC_2.0)[1]
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getgrgid(GLIBC_2.0)[1]

setgroups(GLIBC_2.0)[1]

xdr_bool(GLIBC_2.0)[1]

getgrgid_r(GLIBC_2.0)[1]

sethostid(GLIBC_2.0)[1]

xdr_bytes(GLIBC_2.0)[1]

getgrnam(GLIBC_2.0)[1]

sethostname(GLIBC_2.0)[1]

xdr_callhdr(GLIBC_2.0)[1]

getgrnam_r(GLIBC_2.0)[1]

setitimer(GLIBC_2.0)[1]

xdr_callmsg(GLIBC_2.0)[1]

getgroups(GLIBC_2.0)[1]

setlocale(GLIBC_2.0)[1]

xdr_char(GLIBC_2.0)[1]

gethostbyaddr(GLIBC_2.0)[1]

setlogmask(GLIBC_2.0)[1]

xdr_double(GLIBC_2.0)[1]

gethostbyname(GLIBC_2.0)[1]

setnetent(GLIBC_2.0)[1]

xdr_enum(GLIBC_2.0)[1]

gethostid(GLIBC_2.0)[1]

setpgid(GLIBC_2.0)[1]

xdr_float(GLIBC_2.0)[1]

gethostname(GLIBC_2.0)[1]

setpgrp(GLIBC_2.0)[1]

xdr_free(GLIBC_2.0)[1]

getitimer(GLIBC_2.0)[1]

setpriority(GLIBC_2.0)[1]

xdr_int(GLIBC_2.0)[1]

getloadavg(GLIBC_2.2)[1]

setprotoent(GLIBC_2.2)[1]

xdr_long(GLIBC_2.2)[1]

getlogin(GLIBC_2.0)[1]

setpwent(GLIBC_2.0)[1]

xdr_opaque(GLIBC_2.0)[1]

getnameinfo[1]

setregid()[1]

xdr_opaque_auth()[1]

getnetbyaddr(GLIBC_2.0)[1]

setreuid(GLIBC_2.0)[1]

xdr_pointer(GLIBC_2.0)[1]

getopt(GLIBC_2.0)[1]

setrlimit(GLIBC_2.0)[1]

xdr_reference(GLIBC_2.0)[1]

getopt_long(GLIBC_2.0)[1]

setrlimit64[1]

xdr_rejected_reply(GLIBC 2.0)[1]

getopt_long_only(GLIBC_2.0)[1]

setservent(GLIBC_2.0)[1]

xdr_replymsg(GLIBC_2.0)[1]

getpagesize(GLIBC_2.0)[1]

setsid(GLIBC_2.0)[1]

xdr_short(GLIBC_2.0)[1]

getpeername(GLIBC_2.0)[1]

setsockopt(GLIBC_2.0)[1]

xdr_string(GLIBC_2.0)[1]

getpgid(GLIBC_2.0)[1]

setstate(GLIBC_2.0)[1]

xdr_u_char(GLIBC_2.0)[1]

getpgrp(GLIBC_2.0)[1]

setuid(GLIBC_2.0)[1]

xdr_u_int(GLIBC_2.0)[1]

getpid(GLIBC_2.0)[1]

setutent(GLIBC_2.0)[1]

xdr_u_long(GLIBC_2.0)[1]

getppid(GLIBC_2.0)[1]

setutxent(GLIBC_2.0)[1]

xdr_u_short(GLIBC_2.0)[1]

getpriority(GLIBC_2.0)[1]

setvbuf(GLIBC_2.0)[1]

xdr_union(GLIBC_2.0)[1]

getprotobyname(GLIBC_2.0)[1]

shmat(GLIBC_2.0)[1]

xdr_vector(GLIBC_2.0)[1]

getprotobynumber(GLIBC_2.0)[1]

shmctl(GLIBC_2.0)[1]

xdr_void(GLIBC_2.0)[1]

getprotoent(GLIBC_2.0)[1]

shmdt(GLIBC_2.0)[1]

xdr_wrapstring(GLIBC_2.0)[1]

getpwent(GLIBC_2.0)[1]

shmget(GLIBC_2.0)[1]

xdrmem_create(GLIBC_2.0)[1]

getpwnam(GLIBC_2.0)[1]

shutdown(GLIBC_2.0)[1]

xdrrec_create(GLIBC_2.0)[1]

getpwnam_r(GLIBC_2.0)[1]

sigaction(GLIBC_2.0)[1]

xdrrec_eof(GLIBC_2.0)[1]

getpwuid(GLIBC_2.0)[1]

sigaddset(GLIBC_2.0)[1]
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getpwuid_r(GLIBC_2.0)[1]

sigaltstack(GLIBC_2.0)[1]

Table A-3-libXtFunetion?. libc Data Interfaces

SiLAge A

tiensfd] daylightD_STD 46
LSB

XtCviStringTolnitialState[1] time
zondD STD 46 LSB

XtOwnSelectionlneremental[{lbys
_enrlisiD_STD 46 LSB

XtAddCal- XtCviStringTo- 2

baeck[d] envirodD _STD 46 L| ) tznaméD STD 46 LS

SB B

Shheedallbagled) St tdag e SorsclesclomiarToblel)
A.2. libcrypt

The behaviour of the interfaces in this librargjeecified by the following Standards.

ISO POSIX (2003)

Table A-3. libcrypt Function Interfaces

XtAddConverter[1trypt(GLIBC_2 | XtCwiStringToRestartStylefEhcry | XtRarseTranslationTable[ddtkey(
0[] pt(GLIBC_2.0)[1] GLIBC_2.0)[1]
Shdd=eni=andlod ] S S ngre s el SReckEventd]
XtAddExposureToRegion[1] XtCvtStringToTranslationTable[1]| XtPending{1]

Srhed e Shdsagretnaicnedohol] SRoncownl]
XtAdeinputtl] XtewStrngToVisualtl] XtPopupfl]
XtAddRawEventHandler{1] XtDatabase[1] XtPopupSpringLoaded[1]
Shses ol Shboshe shoslienionConiod] Siircccoczuonil |

B e P | Shireccoslocldd]
XtAddWorkProc[1] XtDestroyWidget[1] XtProcessUnlock[1]
stllecniec o] B et ShCwepssoomoln |

S sddicion el e Soolzein e e
XtAppAddActions[1] XtDispatchEvent[1] XtRealloc[1]
Sfmendd2leslddecl Shbicpoish=eenirolitdea | SLRogislorcoseConvarodl]
SfmesddTonpariodd] B s SLEogictorDrnaanble ]
XtAppAddSignalft] XtbisplayOfobjecttl] XtRegisterGrabActiontl]
Sifme sl d e o Shbicslo S neCopvaraioni o SdRcleoec o
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gt
XtAppAddWorkProefl] XtDisplayteApplicationGontextfl]| XtReleasePropertyAtomfl]
XtAppCreateShelfi] XtErrorfd} XtRemoveActionHookfl]
XtAppErrorfd] XtErrorMsgld] XtRemoveAlCalbacksfi]
XtAppErrorMsgid] XtFindFilefd] XtRemoveBlockHook{1]
XtAppGetErrorDatabasefl] XtFreefd] XtRemoveCahbackfi]
XtAppGetErrorDatabaseText[1] | XiGetActionKeysymii] XtRemoveCalbacksfi]
XtAppGetExitFlagi] XtGetActionkist{1] XtRemoveEventHandierf1]
XtAppGeiSelectionTimeoutfl] | XiGetApplicationNameAndClass[] XtRemeveEventTypeHandier(1]

1
XtAppnitiatize[d] XtGetApplicationResources[l] | XtRemoveGrabf]
XtAppLockii] XtGetClassExtensionfl] XtRemovetaputfi]
XtAppMainkoopfd] XtGetConstraintResourcekist{1] | XtRemoveRawEventHandier[1]
XtAppNextEventil] XtGetDisplaysti] XtRemoveSighaifl]
XtAppPReekEventfd] XtGetErrorDatabasefl] XtRemoveTimeOutf]
XtAppPendingf1] XtGetErrorDatabaseText[1] XtRemovaNorkProc[d]
XtAppPRrocessEventfl] XtGetGC] XtReservePropertyAtomfi]
XtAppReleaseGacheRefs(1] XtGetkeyboardFocusWidget{l] | XtResizeWidget{l]
XtAppSetErrorHandierl] XtGetkeysymtablet] XtResizeWindowl]

¥ S ¥

XtAppSetExitFiagti] XtGetResoureekistfl] XtSereenti]
xtAppSetralibackResources[1] | XtGetSelectionParameters[1] XtSereenbatabase(l]
XtAppSetSelectionTimeoutfl] XtGetSelectionReguest{1] XtSereenOfObjeettl]
XtAppSettypeConverterfl] XtGetSelectionFimeottl] XtSendSelectionRequest[1]
XtAppSetWarningHanedlerfl] XtGetSelectionValdef ] XtSessionGettokentl]
xtAppSetWarningMsgHandlerfl] | XtGetSelectionValuelneremental{]]XtSessionReturnTokentl]
XtAppUnlocki] XtGetSelectionValuestl] XtSetErraHandlerl]
XtAppWarningfd] XtGetSelectionValuestncremental| XiSetErrorMsgHandler[l]

1
XtAppWarningMsgfi] XtGetSubresourcesfl] XtSetEventDispateherfl]
XtAugmentTranstationsfl] XtGetSubvaluesfi] XtSetkeyTranstatorfl]
XtBuildEventMaski] XtGetValuesfi] XtSetkeyboardFoeusf1]
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XtCalAceeptFosusfi] XtGrabButtonfi] XtSet-anguageProef1]
xtCallActionProctt] XtGrabkeyt] xtSetMappedWhenManaged(1]
et1] : —
XtCaCalbacks[1] XtGrabPointer{1] XtSetSelectionBrameterst]

XtCalConverter{1] XtHasCalbacks[1] XtSetSelectionTimeoutf1]
XtCalbackExchusivefi] XtHooksOfDisplayl] XtSetSensitive[1]
XtCalbackNonef4] Xthnitiatizef1} XtSetSubvaluesfi]
XtCalbackNonexclusivefl] XthnitializeWidgetClassfi] XtSetTypeCoverter]
XtCalbackPopdownfi] XttasertEventHandier{1] XtSet\Valuesfi]
XtCallbackReleaseGCacheRef[1] | XtnsertEventTypeHandierl] XtSetWMGColormapWindowstl ]
xtCallbackReleaseCacheRefList[]]XtnsertRawEventHandlerfl] XtSetWarningHandlertl]
XtCahoef1] XttnstaAceeleratorsfl] XtSetWarningMsgHandler[1]
XtCancelSelectionRequest1] XtnstatAliAcceleratorstl] XtStringConversionWarningtl]
xtChangeManagedSet[1] xtsApplicationShellfl] xtSuperelasstl]

: otd] —
XtCloseDisplay{1] XtisConstraintf] XtFoolkitFhreadtnitiatizef1]
XtConfigureWidgetf1] XtisManaged[i] XtTranslateCoordsfl]
XtConvertfi] XtisObjeet{1] XtTranslateKeyfi]
XtConvertAndStoref] XtisOverrideShefi] XtFranstateKeycodefl]
XtConveriCasefd] XtisRealizd[i] XtUngrabButtonfl]
XiCreateApplicationContextfl] | XtisRectObjf1] XtUngrabKey[]
XtCreateApplicationShelfi] XtisSensitivef] XtUngrabKeyboardfi]
XtCreateManagedWidget[1] XtisSessionSheli] XtUngrabPointer[i]
XtCreatePopupShelfi] XtisShelif1] XtUninstaliTranslationsfi]
XiCreateSelectionRequest[l] | XtsSubelassfi] XtUnmanageChildf]
XtCreateWidgetf1] XtisTopLevelSheli] XtUnmanageChildrenfl]
XtCreateWindowfi] XtisTransientShelf1] XtUnmapWidgetf1]
XtCviColorTorixelfi] Xtis\iendorShelf] XtUnrealzeWidgetf1]
XtCviintToBool[1] XtsWMShel[1] XtUnregisterDrawable[1]
XtCvitatToBooleanf1] XtisWidgetf1] XtVaAppCreateShelfi]
xtCviintFoColor] XtieysymTokeyeodetistfl] xtaAppinitializet]

365



14

15

Appendix A. Alphabetical Listing of Interfaces

Sl Elen ShlostouoniReccesedl] B e e
XtCvtintToFont[1] XtLastTimestampProcessed[1] XtVaCreateManagedWidget[1]
R e Sthatinlecs S nCeooieRoone el ]
Shilate s o SdnleCosmetnBoaues ] S Ceonit i dentd |
Shelaieshon SaclebesizePoonectl] SieColiodienionBoconreccl |
Shedlaitrenslgnod ohord ] Stoandles SileCelsnbioconrcecll]
I e bl 1]
XtCviStringToAtomd] XtManageChildren[d] XtVaGetValues[i]
XevisStringtoBoolfl] *tMapWidgettt] *tVaOpenrApplicationfl]
] ] Sl D
Shds g e Comennnd A iy S lers e frnisie B e
1]
XtoviStringFoCursorl] Sl Sl
el b Sl b L
ShodsihagrebireclopSinnc | Mk lopnoetiide i SlAbdenirefoalientonConiodl |
et L] e Sl
e e e
ShosingreElenid] Shbledecsionall] B e
S T ] —ebele e ]
xtowiStringToFontSetH] xtOpenbisplayti] —XtCopyFromArgit
ShoAs gt ben s el ] Shoepndetronslalions | —thehoiEd
e S — el il

iy :
XtCXtToolkitError objectClass topkevelShellClassRec
XtShellStrings objectClassRec topLevelShellwidgetClass
XtStrings overrideShellClassRec transientShellClassRec
—XtlnheritTranslations overrideShellWidgetClass toncionisRcliifdonttinss
applicationShellwidgetClass rectObjClass widgetClass
compositeClassRec rectObjClassRec widgetClassRec
sempedeibidenitlngs sessionShellClassRec wmShellClassRec
constraintClassRec sessionShellwidgetClass wmShellWidgetClass
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constraintWidgetClass shellClassRec
coreWidgetClass shellWidgetClass
A.3. libmlibdl

The behaviour of the interfaces in this librargjecified by the following Standards.

Table A-4. libdl Function Interfaces

dladdr(GLIBC_2.0)[1]

dlerror(GLIBC_2.0)[1]

disym(GLIBC_2.0)[1]

diclose(GLIBC_2.0)[1]

dlopen(GLIBC_2.0)[1]

A.4. libm

The behaviour of the interfaces in this librargpecified by the following Standards.

ISO C (1999)
SUSV2
ISO POSIX (2003)

Table A-5. libm Function Interfaces

acos(GHBC2.9cos(GLIBC_2.0)
[1]

esinhiGLIBC2.0sinhl(GLIBC_
2.0)1]

log(GLIBC_2.0)og(GLIBC_2.0]1
]

acoesf{(GLIBC2.03cosf(GLIBC_2.
O)1]

esinfGLIBC2.0psinl(GLIBC_2.0
)]

log1O{(GLIBC2.0)0g10(GLIBC_2
O)1]

acosh{GHIBC2.9cosh(GLIBC 2| esgr{GLBC—2.08sqrt(GLIBC_2.0| legd0fogl0f1]
0)[1] )]
acoshi{GHBC 2.9coshf(GLIBC_| esgrtf{GHBC—2:0Fsqrtf(GLIBC_2 | teg10logl0[1]
2.0)1] 0)1]

acoshi{GLHIBC 2.0 coshl(GLIBC_
2.001]

esgr{GLIBC2.0ysqrtl(GLIBC_2.
O)[1]

log1p(GLIBC2.0)0g1p(GLIBC_2
O]

aces{GHBC—2.03cos|(GLIBC_2.
O)1]

ctan(GUBC_2.0xtan(GLIBC_2.0)
1]

logh{(GLIBC—2.0)ogb(GLIBC_2.0)
(1]

)[1]

asin{GHBC—2.0asin(GLIBC_2.0) | etanf{GLIBC2.0¢tanf(GLIBC_2.0] legflogf[1]
1] )]
asinfGHBC2.0psinf(GLIBC_2.0| etanh{GLIBC—2.03tanh(GLIBC_2. | legllogl[1]

0)[1]
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asiph{GLIBC2.Qsinh(GLIBC_2.

ctanhf(GLIBC 2. 03tanhf(GLIBC

IHAGLIBG 2.0Yrint(GLIBC_2.0)

0)[1] 2.0)1] 1]
asinhf{GHIBC2.03sinhf(GLIBC _ | etanh{GHIBC2.0)tanhl(GLIBC _ | nt{GHBC2:0)rintf(GLIBC_2.0
2.001] 2.001] )]
asinhi{GHIBC2.03sinhl(GLIBC _ | etan{GHIBC2.0¢tanl(GLIBC_2.0| kntHGHBC20)Irintl(GLIBC_2.0
2.0Y1] 1] 1]
asi{GHBC—2.0asinl(GLIBC_2.0 | dremf{GHIBC2.0)0remf(GLIBC__ | found(GLIBEC—2-0kound(GLIBC _
)[1] 2.001] 2.001]
atan(GHBC2.0tan(GLIBC_2.0) | dremiGHBC208remI(GLIBC 2 | roundf{GLIBC2.0)roundf(GLIB
1] 0)1] C_2.0]1]

atan2(GHBC 2-09tan2(GLIBC_2.| erf(GHIBC2.0prf(GLIBC_2.0]1] | Found{GHBC—2:0)roundl(GLIB
0)[1] C_2.011]
atar2f(GHIBC2.09tan2f(GLIBC_ | erfe(GHBC2.0prfc(GLIBC_2.0] | matherr{GLIBC—2.0natherr(GLIB
2.0)1] 1] C_2.0]1]
atan2Z{GHBC2:03tan2|(GLIBC _ | erfef(GLHIBC2-0prfcf(GLIBC_2.0 | modf{GLIBC2-0)nodf(GLIBC_2.
2.0Y1] 1] o)1l
atariGHBC2.0atanf(GLIBC_2.0| ere{GHBC2.0prfcl(GLIBC_2.0)| medff{GLHBC—2:0modff(GLIBC_
1] [1] 2.0Y1]
atanh(GHIBC2-9tanh(GLIBC_2.| ef{(GHBC—2.0erff(GLIBC_2.0] | medf{GHIBC—2.0modfl(GLIBC_
O)1] 1] 2.0f1]

atarli(GHBC 2.0)atanhf(GLIBC_ | eHHGHBC2:0prfl(GLIBC_2.0J1 | rar{GEBCS—2:0han(GLIBC_2.0)
2.0Y1] ] 1]
atanhi{GHBC2.03tanhl(GLIBC_ | exp{GHBC—2:0exp(GLIBC_2.0) | nanf(GHIBEC2-0hanf(GLIBC_2.0)
2.0)1] 1] [1]

atarGHBC 2.0atanl(GLIBC_2.0| explexpf1] AarGHBC 2.0hanl(GLIBC_2.0)
1] [1]
cabs(GHBC219abs(GLIBC_2.1)| explexpl[1] nearbyint(GHIBC—2-)earbyint(G
[1] LIBC_2.1)1]
cabsf{GLIBC213absf(GLIBC_2. | expmH{GHBC218xpm1(GLIBC | nearbyinti(GLIBC 2 Anearbyintf(
1] _2.101] GLIBC_2.1)1]
cabs{GHBC2-13abs|(GLIBC_2. | fabs{(GHBC21abs(GLIBC_2.1)) | nearbyint{GHBC—2nearbyintl(
1)[1] 1] GLIBC_2.1)1]

cacos{(GHBC2.19acos(GLIBC 2.
il

fabsf(GLIBC 21)fabsf(GLIBC_2.1
)1l

nextafter(GLIBC 2 Iextafter(GL
IBC_2.1)1]

cacosf{(GHBC—21dacosf(GLIBC_
2.1)1]

fabsKGLIBC_2.1jabsl(GLIBC_2.1
1]

nextafterf(GLIBC 2 Anextafterf(G
LIBC_2.1)1]

cacosh{(GHBC 2. 1acosh(GLIBC

fdim(GLIBC 2.1Ydim(GLIBC_2.1

nextafter(GLIBC 2 nextafterl(G
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_2.1)1] )[1] LIBC_2.1)1]
cacoshi{GHBC—2-1dacoshf(GLIB | faimHGHBC 2 1fdimf(GLIBC_2. | nexttoward{GLIBC—2-I)exttoward
C 2.1]1] 1)[1] (GLIBC_2.1)1]
cacoshi{GHBC—219acoshl(GLIB | fdimGHBC2-1fdimI(GLIBC_2. | nexttowardf{GHBC 2 dnexttowar
C_2.111] 1[1] df(GLIBC_2.1)1]
cacos{GLIBC29acos|(GLIBC_ | feclearexcept(GLIBC _2.1)[1] nexttoward(GLIBC 2 nexttowar
2.1)1] dI(GLIBC_2.1)1]
carg(GLHIBC24¢arg(GLIBC_2.1) | fegetenv(GHIBC2fegetenv(GLI | pow(GHBC21pow(GLIBC_2.1)
[1] BC_2.1]1] [1]

cargf(GLIBC 2 Arargf(GLIBC 2. | fegetexceptflag(GLIBC 2.1)[1] powdo(GLIBC21powl0(GLIBC
1)[1] _2.1)1]
cargGHBC21Yargl(GLIBC_2.1]| fegetrouned{GHBC 2 Tpgetround(| powtof{GLHIBC—2-1powl0f(GLIB
)[1] GLIBC_2.1)1] C_2.111]
casin{GHIBC—243asin(GLIBC_2. | feholdexcept{GLIBC-2Z)feholdex | powdOiGLIBC2-1powlOI(GLIB
1)[1] cept(GLIBC_2.1[1] C 2.1]1]

casif(GLIBC—2-1gasinf(GLIBC_ | feraiseexcept(GLIBC 2.1)[1] powf(GLIBC 21 powf(GLIBC_ 2.
2.1)1] 1)[1]
casinh(GHIBC—219asinh(GLIBC_ | feseten{GLIBC 2 X¢setenv(GLI | powlGHBC21powl(GLIBC_2.1
2.1)1] BC 2.1]1] 1]
casinhf(GHIBC24gasinhf(GLIB | fesetexceptflag(GLIBC_2.1)[1] remainder(GHBC—2-dkmainder(
C_2.111] GLIBC_2.1)1]
casinhi{GLIBC—210asinhl(GLIBC | fesetround(GLIBC 2 T¢setround( | remainderf(GLIBC2-Ikemainderf
_2.101] GLIBC_2.1)1] (GLIBC_2.1)1]
casit{GHIBC—21%asinl(GLIBC_2| fetestexcept{GLIBC 2 fgtestexce | remainder{GLHIBC 2 Ipmainderl(
A1) pt(GLIBC_2.1]1] GLIBC_2.1)1]
catan{GHBC 2 9atan(GLIBC 2. | feupchteen{GHIBC 2 dfpupdatee | remguo(GHBC—2.remquo(GLIB
1] nv(GLIBC_2.1]1] C_2.1][1]
catanf(GHBC—24gatanf(GLIBC_ | finite(GHIBC21Yinite(GLIBC_2. | remguof(GLIBC—2-1emquof(GLI
2.1)1] 1[1] BC_2.1]1]
catanh{GHIBC2d9atanh(GLIBC_| finitef{(GLIBC2-1Yinitef(GLIBC _ | remguol{GLIBC—2-Anemquol(GLI
2.1)1] 2.1)1] BC 2.1]1]
catanhf{GHIBC—2d9atanhf(GLIB | finiteKGHIBC—2-Lfinitel(GLIBC_ | Ain{GLEIBC—2-1Yint(GLIBC_2.1)1
C_2.111] 2.1)1] ]
catanh{GLIBC 2 1datanhl(GLIB | fleer(GLIBC—2.1floor(GLIBC_2.1 | firtiGLIBC—2.1Yintf(GLIBC_2.1)
C_2.1][1] 1] (1]
catan{GHIBC21gatanl(GLIBC_ | fleerf(GLHIBC—21floorf(GLIBC_2 | rintHGHBC—21Yintl(GLIBC_2.1)
2.1)1] A1) 1]
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ebr{GLIBC_2.0Lbrt(GLIBC_2.0]
1]

floer{GHIBC—2.0¥loor|(GLIBC_2.
O)[1]

round(GLIBC—2.0)ound(GLIBC_2
o)1l

ebHH{GLIBC2.0Fbrtf(GLIBC_2.0 | fma(GLIBC—2.6jma(GLIBC_2.0] | roundf(GLIBC—2.0)oundf(GLIBC
)] 1] _2.0[1]
ebrHGLIBC 2.0xbrtl(GLIBC_2.0)| fmaf{GLIBC2.0fmaf(GLIBC_2.0 | round{GLIBC—2.0jound|(GLIBC
(1] 1] 2.0Y1]

eeos{GHBC—2-1gcos(GLIBC_2.1)
(1]

fmalGLIBC_2.1Ymal(GLIBC_2.1)
(1]

sealb(GHBC—213calb(GLIBC_2.
1]

ecosf(GHBC213cosf(GLIBC 2.
il

fmax(GLIBC2.1jmax(GLIBC_2.
1]

sealbf(GLHIBC213calbf(GLIBC _
2.1)1]

ecosh{GHBCE—219cosh(GLIBC_2 | fmaxHGHBC—2-1fmaxf(GLIBC_ | sealbGHBC—213calbl(GLIBC_2
A1) 2.1)1] A1)
eeoshi{GHBC2-13coshf(GLIBC_ | fmaxHGHBC—2-1fmaxI(GLIBC_2 | sealbln{GHBCS2Jscalbin(GLIBC
2.1)1] A1) _2.1)11]
eeoshi{GHBC—2-19coshl(GLIBC | fmin{GHBC 21 min(GLIBC_2.1 | scalblnf(GHBC—213calbInf(GLIB
2.1)1] )] C_2.111]

ceosHGHIBC 2-1¢cos|(GLIBC_2. | fminHGHBC 2 1fmIinf(GLIBC_2. | sealblr(GHBC—2-13calbinl(GLIB
1)[1] 1)[1] C_2.1]1]
cel{GHBC2.0Feil(GLIBC_2.0] | fminGHBC2.0fminl(GLIBC_2. | sealbn(GHBC—2.09calbn(GLIBC_
1] 0)[1] 2.001]
cell(GHBC 2.0 eilf(GLIBC_2.0) | fmod(GHBC—2.0jmod(GLIBC_2. | seatbri{GHIBC—2.03calbnf(GLIB
[1] 0)[1] C_2.011]
cellfGHBC2.0eill(GLIBC_2.0) | fmedi{GHBC—2.0fmodf(GLIBC_ | seatbn{GLIBC—2.03calbnl(GLIBC
[1] 2.0M1] _2.0[1]
cexp(GHBC21¢exp(GLIBC 2.1 | fmed{GHBC2-1fmodI(GLIBC _ | sighificand(GLIBC—213ignificand
1] 2.1)1] (GLIBC_2.1)1]

cexpiGHBC 21yrexpf(GLIBC_2.| frexp(GHBC21jrexp(GLIBC_2. | sighificandf{GHBC—213ignifican
1[1] 1[1] df(GLIBC_2.1)1]
cexpH{GHBC21rexpl(GLIBC_2. | frexpHGHBC2-1Jrexpf(GLIBC_ | sighificand(GLIBC213ignifican
1)[1] 2.1)1] di(GLIBC_2.1)1]
cimag(GHBC21¢imag(GLIBC _ | frexpGHBC—21frexpl(GLIBC__ | sii{GHBC2415in(GLIBC_2.1)1]
2.1)1] 2.1)1]

cimagiGHBC 24rimagf(GLIBC | gamma{GHBEC—2-d9amma(GLIB | sirces{GHBC—219incos(GLIBC_
_2.1)11] C_2.1]1] 2.1)1]
cimagfcHBC24imagl(GLIBC | gammaf(GHBC 2 dgammaf(GLI | sincosf{GHBC—213incosf(GLIBC
_2.1)1] BC_2.1]1] _2.1)1]
clog(GHIBC 2 1¥log(GLIBC 2.1) | gammal{GHBC 2dgammal(GLI | sincos{GHBC213incos|(GLIBC
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[1] BC_2.1]1] _2.1)1]
clogo(@1BC—2-1clogl0(GLIBC | hypeHGHBC2ihypot(GLIBC_2 | sirfGEBC215inf(GLIBC_2.1]
_2.1)11] A1) 1]
cloglof(GLIBC2:1y10g10f(GLIB | hypetiGHBC—24hypotf(GLIBC | sinh{(GLHIBEC213inh(GLIBC_2.1)
C_2.111] 2.1)1] 1]
cloglo{GLIBC2:1%10g10I(GLIB | hypetHGHEBC2-2hypotl(GLIBC_ | sirhf{GHBC—245inhf(GLIBC_2.1
C_2.1]1] 2.1)1] )[1]

clogi(GLIBC 211 logf(GLIBC 2.
1]

flogh(GLIBC_2.1)logb(GLIBC_2.
1)[1]

sirhi{GLIBC_2.13inhI(GLIBC_2.1
1]

clogGLIBC2.1Ylog|(GLIBC_2.1
)[1]

{logbf(GLIBC_2.13l0gbf(GLIBC_
2.1)1]

SiR{GLIBC 2 15inl(GLIBC_2.1]
1]

conf(GHIBC 21 onj(GLIBC_2.1)
(1]

flogbiGLIBC 2. 1)logbl(GLIBC_2
)1

sgrGHBC—2-43qrt(GLIBC_2.1)
1]

conjf(GLIBC 2. 1}onjf(GLIBC_2.
1]

J(GLIBC 2. 1J0(GLIBC_2.1J1]

sarfi(GLIBC 2 1%qrtf(GLIBC_2.1)
[1]

conf{GHBC—21Fonjl(GLIBC_2.1
)]

OHGLIBC2.1)0f(GLIBC_2.1)1]

sgr{GHBC—215qrtl(GLIBC_2.1)
(1]

copysigh{GLIBC—2.0)opysign(GL | joKGLBC—2.6)0I(GLIBC_2.0)Y1] | tar(GLIBC—2.0)an(GLIBC_2.0[1]
IBC_2.0)1]

copysighf(GHBC—2.00opysignf(G | HGHBC—2.0)1(GLIBC_2.0]1] tanf(GHIBC—2.0Janf(GLIBC_2.0)
LIBC_2.0)1] 1]
copysigh{GLIBC—2.0)opysignl(G | j1HGLIBC-2.0j1f(GLIBC_2.0)1] | tarh(GLIBC—2.0)anh(GLIBC_2.0)
LIBC_2.0)1] (1]

ces{GLIBC2.0pos(GLIBC_2.0}L
]

jIHGLIBC_2.0Y1I(GLIBC_2.0)1]

tanhf{(GLIBC2.0)anhf(GLIBC_2.
O)1]

cosHGHBC 2.0r0sf(GLIBC_2.0)
1]

i{GLIBC_2.0jn(GLIBC_2.0Y1]

tanhi{(GLIBC_2.0)anhl(GLIBC_2.0
)1l

cosh{GLIBC2-030sh(GLIBC_2.0)
(1]

iAf(GLIBC_2.0ynf(GLIBC_2.0)1]

taniGLIBC2.0jan|(GLIBC_2.0]
1]

coshi{GLIBC2.030shf(GLIBC_2. | jaHGLIBC—2.0)nI(GLIBC_2.0)1] | tgamma(GLIBC—2.Gpamma(GLI
o)1l BC 2.0[1]
coshi{GHBC—2.030shl(GLIBC 2. | ldexp(GLHIBC2-0)dexp(GLIBC_2.| tgammaf(GHBC2.8gammaf(GL
0)[1] 0)[1] IBC_2.0)1]
cos{GHIBC2.0F0sI(GLIBC_2.0) | {dexpi{GHIBC2.0)dexpf(GLIBC | tgammal{GLIBC—2.0gammal(GLI
1] 2.0Y1] BC 2.0[1]
epow(GHIBC2-18pow(GLIBC_2. | dexp{GHBC21)dexpl(GLIBC | truhre(GHBEC2runc(GLIBC_2.
1] 2.1y1] 1]
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epowf(GLIBC2.1powf(GLIBC _ | lgamma(GHBC 2 Apamma(GLI | trunef(GHIBC 2 4jruncf(GLIBC _
2.1)1] BC 2.1[1] 2.1)1]
epowlGLIBC 21 powl(GLIBC _ | lgamma—rGHBC2dyamma_r( | truneGHBC—24jruncl(GLIBC_2
2.1)1] GLIBC_2.1)1] A1)

eprof{GHIBC2-11proj(GLIBC_2.
1]

lgammaf(GLIBC2h)lgammaf(GL
IBC_2.1J1]

yO(GLIBC 2.1y0(GLIBC_2.1]1]

eprojff{GHBC 21 projf(GLIBC _
2.1)1]

lgammafr(GHBC 2 dpammaf r
(GLIBC_2.1)1]

yOHGLIBC2.1)0f(GLIBC_2.1f1
]

eprof{GHIBC 24 projl(GLIBC_2
A1)

lgammalcHBC2-Apammal(GLI
BC 2.1]1]

yOKGLIBC 2. 1)0I(GLIBC_2.1)1
]

erea{GHBC—24%real(GLIBC_2.1
)]

lgammal+r(GHBC 2 Agammal_r(
GLIBC_2.1)1]

yHGLIBC2.1y1(GLIBC_2.1]1]

ereal(GHIBC 2 Ayrealf(GLIBC_2
)1l

HrntGLIBC 2. DIrint(GLIBC_2.1
1]

yif(GLIBC 2.1y1f(GLIBC_2.1)1
]

creal{GLIBC 21 )creall(GLIBC_2.
1]

HrRtGLIBC 2. DlIrintf(GLIBC_2
(1]

yAHGLIBC2.1y1I(GLIBC_2.1)1
]

esin(GLIBC 2. 13sin(GLIBC_2.1)
1]

Hrint{GLIBC 2. D)Irintl(GLIBC_2.
1]

yA{GLIBC2.1yn(GLIBC_2.1]1]

esinf(GHBC 24y sinf(GLIBC_2.1 | #reund(GHBC—24)round(GLIB | yaf{GHBC2-1ynf(GLIBC_2.1)J1
)[1] C_2.1711] ]
esit{GLIBC213sinh(GLIBC_2. | #roundf{GLIBC 2 lIroundf(GLI | yaHGLIBC—2.4ynI(GLIBC_2.1)1
1] BC 2.1]1] ]
esinhf(GHBC—2-1sinhf(GLIBC_ | Hreund{GHBC—21)IroundI(GLIB

2.1)1] C_2.1]1]

Table A-6. libm Data Interfaces

Sign-
gansignganiD_STD 46 _SUS

V3

glcetStringfl]

glRosiorPosdiv |
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gHActiveTextureARB] giGetFexEnvivii] glRasterPos4sf1]
giAlphakFunefi] glGetFexEnvivil] glRasterPos4sv{i]
gHAreTexturesResident{1] giGetTexGendvid] giReadBuffer[1]
giArrayElement] gicetTexcenivi] giReadPixelst]
giBeginfi] giGetTexcenivil] giRectdf]
giBineTFextureft] gicetTeximagef] giRectdvi]
gBitmap(] giGetTexLevelParameterfv{1] giRectf[1]
giBlendColor{1] giGetTexLevelParameteriv1] giRecthv{1]
giBlendEquationfi] giGetTexParameterivil] giReetift]
giBlendFuncld] giGetTexParameterivi] giRectivi}
giCalikistit} gHHintti} giReectsi]
giCalikistst] giHistogramii] giRectsvii]
giCleartt] ghndexMaskft] giRenderMedefl]
giClearAceumti] ghrdexPointerfl] giResetHistogramfl]
giClearColorfi] ghnrdexdit] giResetMinmaxti]
giClearbepthfi] ghndexevit] giRotatedft]
giClearindexti] ghnrdexiti] giRetatef{]
giClearStencilfi] ghrdexivid] giSealedtt]
giChentAetiveTextureARBEL] ghndexitt] giSealeffd]
giChpPlanefi] ghnrdexivit] giSeissorfi]
giColor3bi] ghnrdexsti] giSelectBufferti]
giCelor3bvit] ghnrdexsvii] giSeparableFilter2BH ]
giColor3dfi] ghrdexubf] giShadeModelH]
giCelor3dvit] ghnrdexdbvii] giSteneitFunefi]
giColer3fi] ghnitNamestt] giStencitMaski]
giGolor3fvii] ghnterleavedArraystl] giStencitoptt]
giColor3ift] ghsEnabledfi] gHrexCoordidii]
giCeler3ivi] ghskisti} gHrexCoordidvii]
giColor3s] ghsTexturefd] gHrexCoord 1]
giCelor3svii] ghightModelif} gHrexCoordiivii]
giCelor3ubfi] gi-ightMoedelivit] gHrexCoordtitt]
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gicolor3ubvil] gh-ightModehif} gHrexCoordlivii]
gicolor3uitl] gi-ightModelivil} gHrexCoordist]
gicolor3uivil] gh-ightifl} gHrexCoordlsvil]
gicolor3ustl] ghightivit} gHrexCoord2df1]
gicolor3usvil] gh-ightitl} gHrexCoord2dvil]
gicolordbil] ghightivil} gHrexCoord2f{l]
gicolordbvil] gh-ineStipplet] gHrexCoord2ivil]
gicolorddil] gh-ineWidth{l] gHrexCoord2ifl]
gicolorddvil] ghistBasefl] gHrexCoord2ivl]
gicolor4itt] gh-oadidentity[t] gHexCoord2st]
gicolordivil] gh-oadMatrixdfl] gHrexCoord2svil]
gicolor4itl] gh-oadMatrixftl] gHrexCoord3dfl]
gicolordntl} gh-oadNamefl] gHrexCoord3dvil]
gicolorastl] gh-04icOptH] gHrexCoord3ftl]
gicolordsvil] giMapldfl] gHrexCoord3ivil]
giColor4ubtl] giMapiil] gHrexCoord3ifl]
gicolordubvil] giMap2dfl] gHrexCoord3ivil]
gicolorduitl] giMap2fl] gHexCoord3st]
gicolorduivit] giMapGrididii] gHrexCoord3svii]
gicolordustl] giMapGrdLifl] gHrexCoord4dfl]
gicolordusvil] giMapGrid2diL] gHrexCoord4dvil]
gicolorMaskil] giMapGrd2ifl] gHrexCoord4ftl]
gicolorMaterialfl] giMaterialifl] gHrexCoord4tvil]
glcolorPointerl] giMaterialivil] gHrexCoord4ifl]
gicolorSubTablefl] giMateriaifl] gHrexCoord4iv]
gicolortablefl] giMaterialivil] gHrexCoord4stl]
gloclomnbleRommaloidl ] ghidobsdieday ghreoordidond]
sloelernbleomeneinndl ] B e e
gloomeelnion=lo Dl ghdslinidd gz
gloomelnion=lom ol ghnlodo g gz
sloomeeluienPornannionl ] sl Connd A n DB chei=na
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glConvolutionParameterfy{1] giMultiTexCoord1dvARBI1] giTexEnviv[i]
glConvolutinParameteri[1] giMultiTexCoord1fARBI1] giTexGend[1]
glConvolutionParameteriv{1] giMultiTexCoord1ivARB(1] giTexGendv{1]
glCopyColorSubTable[1] giMultiTexCoord LIARB[1] glTexGen{1]
glCopyColorTable[1] giMultiTexCoord LivARB[1] giTexGenfv[1]
glCopyConvolupnFilter1D[1] giMultiTexCoord1sARBI1] giTexGeni[1]
glCopyConvolutionFilter2D{1] gIMultiTexCoord1svARB(1] glTexGeniv{1]
giCopyPixelsi] giMultiTexCoord2dARBL] ghreximagelbfl]
giCopyFeximagelDfl] giMultiTexCoord2dvARB(L] ghreximage2bfl]
glCopyFeximageli} giMultiTexCoord2{ARBHL] gHreximagesbfl]
glCopyTexSublmagel1D{1] giMultiTexCoord2fvARB(1] giTexParameteri[1]
glCopyTexSublmage2D{1] giMultiTexCoord2iARB[1] giTexParameteriv]l]
glCopyTexSublmage3D{1] giMultiTexCoord2ivARB[1] glTexParameterif1]
giCullFace(1] giMultiTexCoord2sARBI1] giTexParameteriv{1]
giDeleteLists[1] giMultiTexCoord2svARB(1] giTexSublmage1D(1]
glDeleteTextures(1] gIMultiTexCoord3dARBI1] glTexSublmage2D{1]
gibepthFunefl] giMultiTexCoord3dvARBIL] ghrexSublmage3bi]
gibepthMaskl] giMultiTexCoord3fARBH] ghrransiatedfl]
gibepthRangefl] giMultiTexCoord3ivARBIL] ghranslateifl]
gibisablefl] giMultiTexCoord3iARBLH] givertex2dfl]
giDisableClientState[1] giMultiTexCoord3ivARB[1] giVertex2dv{1]
gibrawArraystl] giMultiTexCoord3sARBIL] giverex2il]
giDrawBuffer|1] giMultiTexCoord3svARB(1] giVertex2fv{1]
giDrawElements{1] giMultiTexCoord4dARB1] giVertex2if1]
e L giMultiTexCoord4dvARB(1] glVertex2iv1]
glDrawRangeElements|1] giMultiTexCoord4fARB(1] giVertex2s{1]
giEdgeFag giMultitexCoord4ivARBIL] givertex2svil]
glEdgeFlagPointertl] giMultiFexCoord ARBH] givertex3dfL]
giEdgeFlagvil] giMultiTexCoord4ivARBL ghvertex3dvil]
giEnablefl] giMultiTexCoord4sARBIL] ghvertex3il]
glEnableClientState1] gIMultiTexCoord4svARBL} giVertex3ivil]
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giEnd[1] giNewkist[1] ghvertex3ifl]
giEndList{1] giNormal3bfl] ghvertex3ivil]
giEvaiCoord1dfl] giNormal3bv{1] givertex3sii]
giEvalCoordldv{l] giNormal3d{1] ghVertex3svil]
giEvalCoord 1] giNormal3ev{1] ghvertex4dfl]
giEvaiCoord i} giNormal3ff1] ghvertexddvil]
glEvalCoord2d1] giNormal3fv1] giVertexaf{1]
giEvalCoord2ev{1] giNormal3ifd] givertexafvil]
glEvalCoord2f[1] giNermal3ivid] giVertex4ift]
glEvalCoord2fv[1] giNormal3s{1] ghvertexdivil]
giEvaiMeshi{l] giNormal3svii] givertex4stl]
giEvaiMesh2[1] giNormalPointer[1] ghvertexdsvil]
giEvalPoint1{1] giOrtho[l] ghVertexPointer{1]
giEvalPoint2[1] giPassThroughfl] ghviewport[l]
giFeedbackBuffer[] giPixelMapivii] ghxChoeseFBCenfigH]
giFlushil] giPixelMapusvil] ghxCopyContext[1]
giFogi] giPixelStoref{1] ghxCreateContextf1]
giFogiv{t] giPixelStoreif1] gixCreateGLXPixmapli]
giFogifd] giRixelTransferi{1] giXCreateNewGContext1]
giFogivil] giPixelTransferifl] ghxCreatePbuffdd}
giFrontRace[l] giPixelZoom{1] ghxCreatePixmap{l]
giFrustumid] giPointSize[l] ghxCreateWindow1]
giGentists{1] giPolygenModefl] ghxDestroyContext[l]
giGenTextures(1] giPolygonOffset{1] ghxDestroyGLXPixmap{i]
giGetBooleanvil] giPolygonStipplef] ghxDestroyPbuffer[l]
giGetClipPlanef1] giPopAttrib] ghxDestroyPixmapfi]
giGetColorTablefl] giPopClientAttrib[1] ghxDestroy\Window1]
giGetColorTableParameteriv1] | giPopMatrixfi] ghXFreeContextEXT1]
giGetColorTableParameteriv(l] | giPopNamefi] giXGetClienStringfd]
giGetConvolutionFilterf1] giPrioritizeTexturesi ] giXGetConfigld]
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giGetConvolutionParameteri1] | giPushAttribf1] gIXGetContextDEXT{L]
giGetConvolutionParameterivi1] | giPushClientAttribfi] giXGetCurrentContextfl]
giGetDoublevil] giPushMatrix} ghxGetCurrentDisplay[d]
giGetError{1] gliPushNamell] ghxGetCurrentDrawablefl]
giGetFloatvfi] giRasterPos261] giXGetCurrentReadDrawable][1]
giGetHistogram{i] giRasterPos2dv{1] ghXGetFBCenfigAttribl1]
giGetHistogramParameterfv[1] | giRasterPos2{{] ghxGetProcAddressARBI]
giGetHistogramParameteriv{1] | giRasterPos2fvi] giXGetSelectedEventfl]
giGetintegervii] giRasterPos2if] giXGetVisualFromFBConfigil]
giGetkightiv{1] giRasterPos2iv{l] ghximportContextEXT1]
giGetkightivil] giRasterPos2s{l] ghxisDireetf1}

giGetMapdvfi] giRasterPos2sv{1] ghxMakeContextCurrentfl]
giGetMapiv{1] giRasterPos3dl1] ghxMakeCurrent[1]
giGetMapivii] giRasterPos3dv{1] ghxQueryContext[1]
giGetMaterialfv{] giRasterPos3f[1] ghxQueryContextinfoEXT{1]
giGetMaterialivii] giRasterPe3fv{1] ghxQueryDrawable[l]
giSetMinmaxti] giRasterPos3if] ghxQueryExtensionfd]
giGetMinmaxParameterfvfl] giRasterPos3ivfi] giXQueryExtensionsStringfl]
giGetMinmaxParameterivil] giRasterPos3sfl] ghXQueryServerStringfd]
giGetPixelMapivit] giRasterPos3g1} ghxQueryVersion{1]
giGetPixelMapuivii] giRasterPos4dl1] ghxSelectEventfl]
giGetPixelMapusv{l] giRasterPos4dv{l] ghxSwapBuffersfi]
giGetPointerv[i] giRasterPos4f[1] ghxUsexFont[l]
glGetPolygonStipplefl] giRasterPos4iv[l] gXWaitGLE]
giGetSeparablilter[1] giRasterPos4i[l] ghxWaitx[1}

A.5. ibXextlibncurses

The behaviour of the interfaces in this librargjeecified by the following Standards.

X/Open Curses
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Table A-8-libXext7. libncursesFunction Interfaces

addch[1] mvdelch[1] slk_refresh[1]

addchnstr[1] mvderwin[1] slk_restore[1]

addchstr[1] mvgetch[1] slk_set[1]

addnstr[1] mvgetnstr[1] slk_touch[1]

addstr[1] mvgetstr[1] standend[1]

DPMSCapable[@ttr_get[1] XShmCreatelmagel[ihjvhline[1] XSyneQueryExtension[Standout|
1]

DPMSDisablefthttr_off[1] XShmCreateRixmapfhjvinch[1] XSyneSetCounter[Elart_color[1]

DPMSEnablefattr_on[1] XShmbetach[invinchnstr[1] XSyneSetPriority[A3ubpad[l]

BPMSFercekeveldittr_set[1] XShmGetEventBasefijvinchstr[l | XSyreValueAddd$ubwin[1]

]

DPMSGetTFimeouts[Httroff[1] XShmGetlmage[hvinnstr[1] XSyneValueEquallldyncok[1]

BPMSGetVersionfdgttron[1] XShmPixmapFermatitiivinsch[1] | XSyre/alueGreaterOrEqualiigrm
attrs[1]

DPMSHnafo[dattrset[1] XShmPuthmage[hvinsnstr[1] XSyneValueGreaterThan[tdrmna
me[1]

DPMSQueryExtensionfbpudrate[ | XShmQueryExtension[hjvinsstr[1| XSyncValueHigh32[fgetent[1]

1] ]

DPMSSetTimeoutsfheep[1] XShmQueryVersionHhvinstr[1] XSyneValuelsNegative[tjetflag[1
]

XSecurityAllocXauth[ibkgd[1] XSynreAwaitimvprintw[1] XSyneValuelPositive[ligetnum|1
]

XSecurityFreexXauth[kgdset[1] | XSyneChangeAlarmdhvscanw[l]| XSyneValuelsZerofithetstr[1]

XSecurityGenerateAuthorization[ll] XSyncChangeCounter|tjvvliine[1l | XSyncValueLessOrEqualfidoto[1

border[1] ] ]

XSecurityQueryExtension[bpx[1] | XSyneCreateAlarm[Ihvwaddch[l | XSyneValuelessThanligetflag[l

] ]
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XSecurityRevokeAuthorizatighilc | XSyncCreateCounter[fijvwaddch | XSyneValuebow32[Higetnum[1]
an_change_color[1] nstr[1]
XShapeCombineMasktbreak[1l] | XSyneBestroyAlarmfdmvwaddchs| XSyneValueSubtract[iigetstr[1]
tr[1]
XShapeCombineRectanglesihpa | XSynecDestroyCounter[hjvwaddn | XdbeAllocateBackBufferNamel]
t[1] str[1] meout[1]
XShapeCombineRegion[dlpar[l] | XSynekFreeSystemCounterListfh] | XdbeBeginldom{djtouchline[1]
vwaddstr[1]
XShapeCombineShapefl¢arok[l | XSyneGetPriority[tinvwchgat[1l] | XdbeDeallocateBackBufferName|[[L
] Houchwin[1]
XShapeGetRectanglesflijtobot[1] | XSynehitialize[mvwdelch[1] XdbeEndidiom[i{parm[1]
XShapelputSelected[dlJtoeol[1] | XSynechtToValue[tinvwgetch[1l] | XdbeFreeVisuatnfol[dtbuts[1]
XShapeOffsetShapelddlor _conten| XSynechtsTeValue[dhvwgetnstr[1| XdbeGetBekBufferAttributesiy
t[1] ] peahead[1]
XShapeQueryExtensionddlor_set| XSynekistSystemCountersfitivwg | XdbeGet\isualnfo[linctri[1]
[1] etstr[1]
XShapeQueryExtents[@ppywin[l] | XSynreMaxMalue[Linvwhline[1] XdbeQueryExtension[lhgetch[1]
XShapeQueryMersionftlirs_set[1]| XSyreMinValue[Emvwin[1] XdbeSwapBuffersfi]ntouchwin[1]
XShapeSelectinputftlpf prog_mo| XSynreQueryAlarmImvwinch[1]
de[1] use_env[l]
XShmAttachfitlef shell_mode[l] | XSyreQueryCounterfhhvwinchnst vidattr[1]
r[1]
del_curterm[1] mvwinchstr[1] vidputs[1]
delay_output[1] mvwinnstr[1] vline[1]

delch[1]

mvwinsch[1]

vw_printw[1]

deleteln[1]

mvwinsnstr[1]

vw_scanw[1]

delscreen[1]

mvwinsstr[1]

vwprintw[1]

delwin[1] mvwinstr[1] vwscanw(1]
derwin[1] mvwprintw[1] waddch[1]
doupdate[1] mvwscanw[1] waddchnstr[1]
dupwin[1] mvwvline[1] waddchstr[1]
echo[1] napms[1] waddnstr[1]
echochar[1] newpad[1] waddstr[1]
endwin[1] newterm[1] wattr_get[1]
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erase[1] newwin[1] wattr_off[1]
erasechar[1] ni[1] wattr_on[1]
filter[1] nocbreak|[1] wattr_set[1]
flash[1] nodelay[1] wattroff[1]
flushinp[1] noecho[1] wattron[1]
getbkgd[1] nonl[1] wattrset[1]
getch[1] nogiflush[1] whbkgd[1]
getnstr[1] noraw[1] wbkgdset[1]
getstr[1] notimeout[1] wborder[1]
getwin[1] overlay[1] wchgat[1]
halfdelay[1] overwrite[1] wclear[1]
has_colors[1] pair_content[1] weclrtobot[1]
has_ic[1] pechochar[1] wclrtoeol[1]
has_il[1] pnoutrefresh[1] wcolor_set[1]
hline[1] prefresh[1] weursyncup([1]
idcok[1] printw[1] wdelch[1]
idlok[1] putp[1] wdeleteln[1]
immedok[1] putwin[1] wechochar[1]
inch[1] giflush[1] werase[1]
inchnstr[1] raw[1] wgetch[1]
inchstr[1] redrawwin[1] wgetnstr[1]
init_color[1] refresh[1] wgetstr[1]
init_pair[1] reset_prog_mode[1] whline[1]
initscr[1] reset_shell_mode[1] winch[1]
innstr[1] resetty[1] winchnstr[1]
insch[1] restartterm[1] winchstr[1]
insdelln[1] ripoffline[1] winnstr[1]
insertin[1] savetty[1] winsch[1]
insnstr[1] scanw[1] winsdelln[1]
insstr[1] scr_dump[1] winsertin[1]
instr[1] scr_init[1] winsnstr[1]
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intrflush[1] scr_restore[1] winsstr[1]
is_linetouched[1] scr_set[1] winstr[1]
is_wintouched[1] scrl[1] wmove[l]
isendwin[1] scroll[1] wnoutrefresh[1]
keyname[1] scrollok[1] wprintw[1]
keypad[1] set_curterm[1] wredrawlIn[1]
killchar[1] set_term[1] wrefresh[1]
leaveok[1] setscrreg[1] wscanw[1]
longname[1] setupterm[1] wscrl[1]
meta[1] slk_attr_set[1] wsetscrreg[1]
move[1] slk_attroff[1] wstandend[1]
mvaddch[1] slk_attron[1] wstandout[1]
mvaddchnstr[1] slk_attrset[1] wsyncdown[1]
mvaddchstr[1] slk_clear[1] wsyncupl[1]
mvaddnstr[1] slk_color[1] wtimeout[1]
mvaddstr[1] slk_init[1] wtouchIn[1]
mvchgat[1] slk_label[1] wvline[1]
mvcur[1] slk_noutrefresh[1]
Table A-8. libncurses Data Interfaces
COLORYID_STD 46 _SUS_46¢ LINESID_STD 46_SUS_46 | curscilD_STD 46_SUS_46 (¢
CURSES CURSES URSES
COLOR_PAIRSD_STD_46_S | acs_matD_STD 46_SUS_46| stdsctD_STD_46_SUS 46_(
US_46_CURSES CURSES URSES
coLsID_STD 46_SUS_46 Ccur_terniD_STD 46_SUS_46
URSES CURSES

A.6. ibICE-libpam

The behaviour of the interfaces in this librargjeecified by the following Standards.

this specification

Table A-9.liblICElibpam Function Interfaces

lceAceeptConnection[ppm_acct

lceGetConnectionContextjdam f

lceProtocolMersionffpam setcred]
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mgmt[1] ail_delay[1] 1]
leeAddConnectionWatch[phm_au| lceGetinBufSize[dpam_get_item[l] lceReadAuthFileEntry[fdam_start|
thenticate[1] | 1]
lceAllocScratehfipam chauthtok[| lceGetlistenConnectionNumber[l]] lceRegisterForProtocolReply[dd
1] pam_getenvlist[1] m_strerror[1]
- i - S =r==ae e
lceApplockConn[dpam_close_ses lceGetlistenConnectionString[dad
sion[1] m_open_session[1]
_ _ TceReteasert]
leeAppUnlockConnfpam_end[1] | ceGetOutBuiSize[dam_set_item
1]
lec o=kl leclainthroose ] Lot ome o oennosie s i nia 1
lecChoglhutdammilogatintion]l]] lecbostPocoiedSocunnechliumbdilecsctzrar=londlorl |
1}
lceCloseConnection[1] lcelLastSentSequenceNumber[l] | lceSetHostBased#hProc[l]

A.7. libpthread

The behaviour of the interfaces in this librargjeecified by the following Standards.

Large File Support
this specification
ISO POSIX (2003)

Table A-10. libpthread Function Interfaces

lceComposeNetworkldbListflpthr | leelkistenForConnectionsitlnread | lceSetlOErrorHandlerfbthread r
ead_cleanup_pop[1] _create()[1] wlock_trywrlock()[1]
lceConnectionNumber[lpthread | leeListenForWellknownConnectio| lceSetPaAuthDatalpthread rwloc
cleanup_push[1] naspthread_detach()[1] k_unlock()[1]
lceConnectionStatusifitead(GLIB | lcelockAuthFile[dpthread_equal( | tceSetShutdownNegetiationfdthre
C_2.1)[1] GLIBC_2.1)[1] ad_rwlock_wrlock(GLIBC_2.1)[1]
leeConnectioBtring[d]pread64(GL | lceOpenConnectionfpthread_exit(| lceSwappingidpthread rwlockattr |
IBC_2.1)[1] GLIBC_2.1)[1] destroy(GLIBC_2.1)[1]

teeFlushfipthread_attr_destroy(G
LIBC_2.0)[1]

teePingfipthread_getspecific(GLI
BC_2.0)[1]

teeUnlockAuthFile[Apthread_rwlo
ckattr_getpshared(GLIBC_2.0)[1]

leeFreeAuthFileEntry[ddthread_att
r_getdetachstate(GLIBC_2.0)[1]

leeProcessMessagegptfiread join
(GLIBC_2.0)[1]

leeVendeor[dpthread_rwlockattr_in
it(GLIBC_2.0)[1]

lceFreelistenObjsfpthread_attr_g
etguardsize(GLIBC_2.1)[1]

lceProtocolRevision[{jthread_key
_create(GLIBC_2.1)[1]

teeWriteAuthFileEntry[ipthread_r
wlockattr_setpshared(GLIBC_2.1)

1]

lceGenerateMagicCookie[dfhread

lceProtacolSetup[dpthread key ded

pthread_self(GLIBC_2.0)[1]
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_attr_getschedparam(GLIBC_2.0
1]

[ lete(GLIBC_2.0)[1]

leeGetAuthFileEntry[ipthread_attr
_getstackaddr(GLIBC_2.1)[1]

lceProtocolShutdownpthread_ kil
I(GLIBC_2.1)[1]

pthread_setcancelstate(GLIBC 21)

[1]

pthread_attr getstacksize(GLIBC|
(1]

| Dthread_mutex_destroy(GLIBC_2
DI

pthread_setcanceltype(GLIBC 2.1)
(1]

SwmkreePropertyfpthread_attr_init
(GLIBC_2.1)[1]

SmeReleasefpthread _mutex_init(
GLIBC_2.1)[1]

Swmslnitialize[dpthread_setconcurr
ency[1]

SmFreeReasonsfithread_attr_set
detachstate(GLIBC_2.0)[1]

SmecReguestSaveYourselffithrea
d_mutex_lock(GLIBC_2.0)[1]

Smslnteractdithread_setspecific(
GLIBC_2.0)[1]

SmeClientib[Abthread_attr_setgu
rdsize(GLIBC_2.1)[1]

h SmcRequestSaveYourselfPhase?)
pthread_mutex_trylock(GLIBC_2.

)]

[I9msProtocolRevisionfpthread_sig
| mask(GLIBC_2.1)[1]

SmeCloseConnection|fifhread_att
r_setschedparam(GLIBC_2.0)[1]

SmecSaveYourselfDonelftihread
mutex_unlock(GLIBC_2.0)[1]

SmsProtocoMNersion[pthread_test
cancel(GLIBC_2.0)[1]

SmeDeletePropertiesifhread_attr
_setstackaddr(GLIBC_2.1)[1]

SmeSetErrorHandlerfbthread_mu
texattr_destroy(GLIBC_2.1)[1]

SmsRegister@ntReplyftpwrite(
GLIBC_2.1)[1]

SmeGetlceConnectionfifhread_at
tr_setstacksize(GLIBC_2.1)[1]

SmeSetPropertiesifiihread _mutex
attr_getpshared(GLIBC_2.1)[1]

SmsReturnPropetrtiesfiyrite64(G
LIBC_2.1)[1]

SmeGetPropertiesfpihread_cance
(GLIBC_2.0)[1]

| SmeVendor[dpthread_mutexattr g
ettype(GLIBC_2.0)[1]

SmsSaveComplete[dém_close(G
LIBC_2.0)[1]

Smelnteractboenef[pthread cond_
broadcast(GLIBC_2.0)[1]

SmsCleanUpHdthread_mutexattr |
init(GLIBC_2.0)[1]

SmsSaveYoursel[spm_destroy(G
LIBC_2.0)[1]

SmelnteractRequestffifhread_con
d_destroy(GLIBC_2.0)[1]

SmsClientHostName[pthread_mu
texattr_setpshared(GLIBC_2.0)[1]

SmsSaveYourselfPhase2fen get
value(GLIBC_2.0)[1]

SmeMeodifyCallbacks[fjthread co
nd_init(GLIBC_2.0)[1]

SmsClientib[Apthread _mutexattr |
settype(GLIBC_2.0)[1]

SmsSetErrorHandler[dém_init(G
LIBC_2.0)[1]

SmeOpenConnectionffifhread_co
nd_signal(GLIBC_2.0)[1]

SmsDbieftpthread_once(GLIBC_2
0)[1]

SmsShutdownCancelledggm_ope
n(GLIBC_2.0)[1]

SmeProtocolRevisionfpthread co

SmsGenerateClientibipthread r

sem_post(GLIBC_2.0)[1]
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nd_timedwait(GLIBC_2.0)[1]

wlock_destroy(GLIBC_2.0)[1]

SmeProtocoMersion[thread con
d_wait(GLIBC_2.0)[1]

SmsGetlceConnectionfifhread_r
wlock_init(GLIBC_2.0)[1]

sem_timedwait(GLIBC_2.0)[1]

pthread_condattr_destroy(GLIBC |
2.0)[1]

| pthread_rwlock_rdlock(GLIBC_2.(
)]

sem_trywait(GLIBC_2.0)[1]

pthread_condattr_getpshared[1]

pthread_rwlock_timedrdlock[1]

sem_unlink()[1]

pthread_condattr_init(GLIBC_2.0)
1]

| pthread_rwlock_timedwrlock[1]

sem_wait(GLIBC_2.0)[1]

pthread_condattr_setpshared[1]

pthread_rwlock_tryrdlock()[1]

A.8. libdHibutil
The behaviour of the interfaces in this librargjeecified by the following Standards.
i $kis specification
45 BYa ha Ope 1

Table A-11. libutil Function Interfaces

forkpty(GLIBC_2.0)[1]

login_tty(GLIBC_2.0)[1]

logwtmp(GLIBC_2.0)[1]

diaddr(GHBC—2-0)pgin(GLIBC_2 | dlerrer{GHBC—2.0)ogout(GLIBC | disym(GHBC2-0ppenpty(GLIBC
.0)[1] _2.0[1] _2.0[1]
diclose(GHBC2-0t} dlopen(GLIBC 28111

A.9. liberyptlibz

The behaviour of the interfaces in this librargjeecified by the following Standards.

Table A-12.liberyptlibz Function Interfaces

eryp{GHBC2.0ndler371]

encryp{GHBC_2-0yzdopefil]

setkey(GHBC2.0)ztell[1]

compress[1]

gzeof[1]

gzwrite[1]
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adler3Zompressil] gzdopegzerrofl] gztelinflate[1]

compressrc341] gzeofzflusi1] gzwritanflateEnd1]

compress@eflatdl] gzerregzget§l] inflateinflatelnit2_[1]

erc3deflateCopia] gzflustgzget§l] inflateEndnflatelnit [1]

deflatadeflateEngil] gzgetgzopelpl] inflatelnit2-inflateResdl ]

deflateCopyeflatelnit2 [1] gzgetgzprintf1] inflatelnit-inflate SetDictionarfa]

deflateEndeflatelnit [1] gzopeyzputdl] inflateResanflateSyn¢1]

deflatelnit2 deflateParaniji] gzprintigzput$l] inflateSetDbictionarinflateSyncPoin
{[1]

deflatelnit-deflateRes¢l] gzputgzreadi] inflateSynaincompredd |

deflateParanteflateSetDictionafy | gzputgzrewindl] inflateSynePoirtErrof1]

1]

deflateResefet _crc_tablg] gzreadizseekl] me

deflateSetDictionanyzclosél] gzrewindyzsetparanji] SRR

get_erc_tabl} gzseekd}

gzelos¢l} gzsetparanid}

385



Appendix A. Alphabetical Listing of Interfaces

attrofi} syneoli}
attrod1} termattrg}
attrsefi} mvinsnstfi} termnamfd}
baudratfl} ' tgetenft}
beei} tgetfagt}
bkgett} FvprirtwiL} tgetnunp}
bkgdseft} rvseanyi] tgetstfl}
bordefi} ' tgoteft}
boxt} mvwaddelft} tigetfagi}
can—ehange—colfi} mvwaddehnsti} Higetaunit}
cbreald} ravwaddehsfid} tigetsti1}
chgafd} ravwaddnstfl} timeoufl}
cleafa} mvwaddstid} touchlind1}
clearolft} mvwehgakt} touchwirti}
crtobotd} mvwdeletit} tparrtt}
elrtoeoft} mvwgetelft} tputdd}
color—conterit} rvwgetnstit} typeaheaft}
color—seft} Fvwgetsti} unetrf}
copywirtt} mvwhiinel} uhgetelit}
eurs—_sHt} ' untouehwirft}
def_prog_modd} mvwineHt} use—enii]
def_shell_modg} mvwinehnsti} vidattq1}
del_eurterrit} Fvwinehsti} vidpurtd}
delay—outpHt} FvwinastEt} viineft}
deleH} mvwinselt} vw—printwd}
deletelpl} mvwinsnstf1} vw-scaniid}
delscreeft] mvwinsst{1} vwprintw[1}
delwin[1] mvwinst{d} vwscanwl]
derwirtd} FavwpriRtwiL} waddelii}
doupdatft} FAvWscanvid} waddehnsia}
dupwirt} mvwvlinel} waddehstit}
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eehdi} Aapm$tl waddnstft}
echochait} newpadi] waddstfl}
endwirfl} newterrtl} wattr—gept}
erasét} Aewwirtt} wattr—oHf}
erasechdi} At} wattr—ort}
filterfl} nocbreald} wattr—seft}
flasHi} nedelaft} wattroffi}
flushingl} noech¢l} wattrorfl}
getbkgdd} noAlfk} wattrseft}
getett} RogiftusHi} whkgett}
getnstfi} norawi} whkgdseft}
getstf1]} notimeoufl] wbordef1]
getwirtt} overayit wehgattt
halfdelay1} overwritg1} weleaf1}
has—ecelorl} pair—conterjt} welrtobof}
has—i¢i} peehochdd} welrtoeott}
has—ift} proutrefresti} weolor—sefi}
hlinefl} prefresifit} wedrsyReui}
ideolf} printwii} wdeleH1}
idlok[1} putga} wdeletell]}
mmedol{i} putwin} wechochafit}
ek} eftushit werasd}
nehnsti} rawt wgeteHl}
inchstf1} redrawwifl} wgetnstf1]}
tniteoloitt} refresiitt wgetsti}
leRshE resethldd vneRast
nscH1} restartterfi] winchst{1}
nserti} savettyi} winseH}

387



66

67

68

69

70

Appendix A. Alphabetical Listing of Interfaces

e e sk
oo Sorchmy RS o
— i . 1]
intrHushl} sci—restorfl} winssti}
is_wintouchefl] serf1] winoveL}
loomeha serellld yREL e L
keynamél} seroHok1} wpHRtWEL
keypadi} set_curterfi} wredrawirl}
killcharf1} setterrl} wrefrestil}
leaveokl] setserrefl] wscanvjil]
longnamélt} setupteri} wserl}
rretdl} stk—attr—sdi} wsetscrreft}
rovet} stk—attroffl} wstandenfl}
rvaddelp} stk—attrofi} wstandodit}
mvaddehnsfa] slk_attrseftt] wsynedowifit}
rvaddehsii} stk—cleafl} wsyncufh}
rvaddnsift} stk—colofi} whimeoutl}
mvaddstfd} shk—iniffd} wiouehii}
rvehgalt} stktabeli} wwlinefl}
mvewfd} stk_noutrefresfi}

Table A-15-libncurses Data Interfaces

GOLORS HINES eurser
COLOR-PAIRS aes—_map steser
COLS eur—term
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 hermolocatdd] " : T
i :

—isinfifL} globOf} sigrelse(ji}

. :

. :

P " : "
—lbecomentclorimond L2 0 O cmmtipele e 2 A Slecuopondiellzo o g
Hit

Hit

—register—atforld} htons(}i} socketpairfi}
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—obstack—_newehunk(GHBC2{d) | isinf{GHIBC 201} strlen{GHBC 201}
1
atohft} iswpuneti} striok—(H}
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clgetospeed(GHBC2)fi} | localeconGHBC 24} | sveerr—progvers(GHBC 2.0}
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crea{GLIBC 2.0t} memepyCHBC 2. | tdeletdd]
dengetiex} rakstemp64QL tmpfle64(tt}
dgettexti} raktemp(ii} tmpramit}
dngettexiil} mmap(Ji1} towetrans()1}
endgrent{GLIBC_D)1] | msgget(GLIBC 2.1} | tsearch(GLIBC 2.4
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ern{GHBC2:0}1} ngettextt} ungetwe(GLIBC2.g1L}
execp(GLIBC-2.014] | prand48(GLIBC 201} | unsetenid]
ferthGHBC 2011} pause(GHBC 21t | viseanfl}
feol{GHBC2-0131 prap—getpor{GLIBC_2.0)} [ vseanfl}
fush—unlocked(GHIBC2-4}} | pol{GHBC2-011} vsseanft}
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freeaddrinf¢l} readdir—f1] wesncasecmpd]}
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ftw64(GLIBC_2.1]1] sehed_get_priority_max(GLIBC_ 2| westoul(GLIBC_2.1j1]
b

funlockfile(GLIBC 2.01} sched get priority min(GLIBC-2| westoumax(GLIBC 2.(1]
Ot

fwide( 22y L : o) : 2 2y

e 20y | e get | | Py | _2.0p]
1]

fwseani{GLIBC 221} sched_setparar{GHBC2{2) wesxirm{GHIBC 221}

gai—strerrofd} sched-—sischeduler{it} weteb(f1}

getaddrinfgl] seeede vrsteonst .
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getnameinfl} setpgrp(fi} xer—ong(rt}
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Table-A-18-libc Data-Interfaces
—+daylight —timezene —sys—errlist
—enviren —tzhame
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pam—acet_mgrit] pamfail_delafi} pam_setcred]
pam—authenticae} pam—getitei} pam-staft}
pam—chauthtdi} pam—getenviigt] pam_strerrdd}
pam—close—sessiftf = | pam—open—sessifi}
pam—en{l} pam_set_iteifi}
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Chapter 1. Software Installation

Applications shall either be packaged in the RPkkpging format as defined in this specificationsopply an
installer which is LSB conforming (for example, lsdlSB commands and utilities).

Distributions shall provide a mechanism for instajlapplications in this packaging format with sorastrictions
listed below?

1.1. Package File Format

An RPM format file consists of 4 sections, the LeBignature, Header, and the Payload. All valuestored in
network byte order.

Table 1-1. RPM File Format

Lead

Signature

Header

Payload

These 4 sections shall exist in the order specified
The lead section is used to identify the package fi
The signature section is used to verify the intggand optionally, the authenticity of the majpuf the package file.

The header section contains all available inforomatibout the package. Entries such as the packsges, version,
and file list, are contained in the header.

The payload section holds the files to be install.

1.1.1. Lead Section

struct rpmlead {
unsigned char magic[4];
unsigned char major, minor;
short type;
short archnum;
char name[66];
short osnum;
short signature_type;
char reserved[16];

i
magi ¢
Value identifying this file as an RPM format fil€his value shall be "\355\253\356\333".
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maj or
Value indicating the major version number of fiteeformat version. This value shall be 3.
m nor

Value indicating the minor revision number oéffbrmat version. This value shall be 0.

type
Value indicating whether this is a source or bjirnzackage. This value shall be 0 to indicate afyipackage.

ar chnum
Value indicating the architecture for which theckage is valid. This value is specified in the
architecture-specific LSB specification.

nane
A NUL terminated string that provides the packagee. This name shall conform with the PackageiNgm
section of this specification.

osnum

Value indicating the Operating System for whikis fpackage is valid. This value shall be 1.

signature_type

Value indicating the type of the signature usethe Signature part of the file. This value shall5.

reserved

Reserved space. The value is undefined.

1.1.2. Header Structure

The Header structure is used for both the SignatndeHeader Sections. A Header Structure condi&parts, a
Header record, followed by 1 or more Index recofoléowed by 0 or more bytes of data associateth #ie Index
records. A Header structure shall be aligned t8 ayte boundary.

Table 1-2. Signature Format

Header Record

Array of Index Records

Store of Index Values

1.1.2.1. Header Record

struct rpmheader {
unsigned char magic[4];
unsigned char reserved[4];
int nindex;
int hsize;

b
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magi ¢
Value identifying this record as an RPM headeord. This value shall be "\216\255\350\001".

reserved
Reserved space. This value shall be "\000\00800Q0.

ni ndex

The number of Index Records that follow this Hea@ecord. There should be at least 1 Index Record.

hsi ze

The size in bytes of the storage area for tha painted to by the Index Records.

1.1.2.2. Index Record

struct rpmhdrindex {
int tag;
int type;
int offset;
int count;

b
tag
Value identifying the purpose of the data asgediavith this Index Record. This value of thisdiés dependent
on the context in which the Index Record is used, ia defined below and in later sections.
type

Value identifying the type of the data associatéti this Index Record. The possiltlgpe values are defined
below.

of f set

Location in the Store of the data associated thithIndex Record. This value should between Othad/alue
contained in théasi ze of the Header Structure.

count

Size of the data associated with this Index R&cbhecount is the number of elements whose size is defined

by the type of this Record.

1.1.2.2.1. Index Type Values

The possible values for theg/pe field are defined in this table.

Table 1-3. Index Type values

Type Value Size (in bytes) Alignment
RPM_NULL TYPE 0 Not Implemented.
RPM_CHAR_TYPE 1 1 1
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Type Value Size (in bytes) Alignment
RPM_INT8_TYPE 2 1 1
RPM_INT16_TYPE 3 2 2
RPM_INT32_TYPE 4 4 4
RPM_INT64_TYPE 5 Reserved.
RPM_STRING_TYPE 6 variable, NUL terminated 1
RPM_BIN_TYPE 7 1 1
RPM_STRING_ARRAY | 8 Variable, sequence of 1
_TYPE NUL terminated strings
RPM_I18NSTRING_TY | 9 variable, sequence of 1
PE NUL terminated strings

The string arrays specified for enties of tgM_STRING_ARRAY_TYP&ndRPM_I18NSTRING_TYPEare vectors of
strings in a contiguous block of memory, each el@nseparated from its neighbors by a NUL character.

Index records with typBPM_I18NSTRING_TYPEshall always have @ount of 1. The array entries in an index of
typeRPM_I18NSTRING_TYPEcorrespond to the locale names contained iREMTAG_HDRI18NTABLEhdex.
1.1.2.2.2. Index Tag Values

Some values are designated as header private, andppear in any header structure. These are ddime.
Additional values are defined in later sections.

Table 1-4. Header Private Tag Values

Name Tag Value Type Count Status
RPMTAG_HEADE | 62 BIN 16 Optional
RSIGNATURES
RPMTAG_HEADE | 63 BIN 16 Optional
RIMMUTABLE
RPMTAG_HEADE | 100 STRING_ARRAY Required
RI18NTABLE

RPMTAG_HEADERSIGNATURES

The signature tag differentiates a signature éieikdm a metadata header, and identifies ther@igiontents of
the signature header.

RPMTAG_HEADERIMMUTABLE

This tag contains an index record which specifiesportion of the Header Record which was usetht®
calculation of a signature. This data shall be gmesd or any header-only signature will be invakdia



103

104

105

106

107

108

109

110

111

112

113

114

115

116

117
118

119
120

121

122

123

124

125

126

127

128

Chapter 1. Software Installation

RPMTAG_HEADERI18NTABLE
Contains a list of locales for which strings previded in other parts of the package.

Not all Index records defined here will be predardll packages. Each tag value has a status vidigdéfined here.

Required

This Index Record shall be present.

Optional

This Index Record may be present.

Deprecated

This Index Record should not be present.

Obsolete

This Index Record shall not be present.

Reserved

This Index Record shall not be present.

1.1.2.3. Header Store

The header store contains the values specifiedéintdex structures. These values are aligned dicepto their type
and padding is used if needed. The store is lodatetkediately following the Index structures.

1.1.3. Signature Section

The Signature section is implemented using the Elesirlucture. The signature section defines tHevidhg
additional tag values which may be used in thexrslauctures.

These values exist to provide additional informa@doout the rest of the package.

Table 1-5. Signature Tag Values

Name Tag Value Type Count Status
SIGTAG_SIGSIZE | 1000 INT32 1 Required
SIGTAG_PAYLOA | 1007 INT32 1 Optional
DSIZE

SIGTAG_SIGSIZE

This tag specifies the combined size of the Headd Payload sections.

SIGTAG_PAYLOADSIZE
This tag specifies the uncompressed size of &ytoRd archive, including the cpio headers.

These values exist to ensure the integrity of &s¢ of the package.
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129  Table 1-6. Signature Digest Tag Values

Name Tag Value Type Count Status
SIGTAG_MD5 1004 BIN 16 Required
SIGTAG_SHA1HE | 1010 STRING 1 Optional
ADER

130

131  SIGTAG_MD5

132 This tag specifies the 128-bit MD5 checksum eftbmbined Header and Archive sections.

133  SIGTAG_SHA1HEADER

134 This index contains the SHAL1 checksum of thererieader Section, including the Header RecordgXnd
135 Records and Header store.

136  These values exist to provide authentication ofpthekage.

137  Table 1-7. Signature Signing Tag Values

Name Tag Value Type Count Status
SIGTAG_PGP 1002 BIN 1 Optional
SIGTAG_GPG 1005 BIN 65 Optional
SIGTAG_DSAHEA| 1011 BIN 1 Optional
DER
SIGTAG_RSAHEA| 1012 BIN 1 Optional
DER

138

139  SIGTAG_PGP

140 This tag specifies the RSA signature of the comthiHeader and Payload sections. The data is fathas a
141 Version 3 Signature Packet as specified in RFC 204@nPGP Message Format.

142  SIGTAG_GPG

143 The tag contains the DSA signature of the combiHeader and Payload sections. The data is forchate
144 Version 3 Signature Packet as specified in RFC 204@nPGP Message Format.

145  SIGTAG_DSAHEADER

146 The tag contains the DSA signature of the Headetion. The data is formatted as a Version 3 Siged@acket
147 as specified in RFC 2440: OpenPGP Message Forhthis tag is present,then the SIGTAG_GPG tag stisdi
148 be present.

149  SIGTAG_RSAHEADER

150 The tag contains the RSA signature of the Heséetion.The data is formatted as a Version 3 Siged®acket
151 as specified in RFC 2440: OpenPGP Message Forhthis kag is present, then the SIGTAG_PGP shatl e
152 present.
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1.1.4. Header Section

The Header section is implemented using the Hestdacture. The Header section defines the folloveidditional

tag values which may be used in the Index strusture

1.1.4.1. Package Information
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The following tag values are used to indicate infation that describes the package as a whole.

Table 1-8. Package Info Tag Values

ADCOMPRESSOR

Name Tag Value Type Count Status
RPMTAG_NAME 1000 STRING 1 Required
RPMTAG_VERSI | 1001 STRING 1 Required
ON
RPMTAG_RELEA | 1002 STRING 1 Required
SE
RPMTAG_SUMM | 1004 I18NSTRING 1 Required
ARY
RPMTAG_DESCRI| 1005 I18NSTRING 1 Required
PTION
RPMTAG_SIZE 1009 INT32 1 Required
RPMTAG_LICENS | 1014 STRING 1 Required
E
RPMTAG_GROUP| 1016 [18NSTRING 1 Required
RPMTAG_OS 1021 STRING 1 Required
RPMTAG_ARCH 1022 STRING 1 Required
RPMTAG_SOURC | 1044 STRING 1 Optional
ERPM
RPMTAG_ARCHI | 1046 INT32 1 Optional
VESIZE
RPMTAG_RPMVE | 1064 STRING 1 Optional
RSION
RPMTAG_COOKI | 1094 STRING 1 Optional
E
RPMTAG_PAYLO | 1124 STRING 1 Required
ADFORMAT
RPMTAG_PAYLO | 1125 STRING 1 Required
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Name Tag Value Type Count Status
RPMTAG_PAYLO | 1126 STRING 1 Required
ADFLAGS

RPMTAG_NAME

This tag specifies the name of the package.

RPMTAG_VERSION

This tag specifies the version of the package.

RPMTAG_RELEASE

This tag specifies the release of the package.

RPMTAG_SUMMARY

This tag specifies the summary description ofthekage. The summary value pointed to by thisxmdeord
contains a one line description of the package.

RPMTAG_DESCRIPTION

This tag specifies the description of the package description value pointed to by this indecorel contains a
full desription of the package.

RPMTAG_SIZE

This tag specifies the sum of the sizes of tigalle files in the archive.

RPMTAG_LICENSE

This tag specifies the license which appliedis package.

RPMTAG_GROUP

This tag specifies the administrative group tachtihis package belongs.

RPMTAG_OS
This tag specifies the OS of the package. The&® pointed to by this index record shall beukh

RPMTAG_ARCH

This tag specifies the architecture of the paekdge architecture value pointed to by this ineeord is defined
in architecture specific LSB specification.

RPMTAG_SOURCERPM

This tag specifies the name of the source RPM

RPMTAG_ARCHIVESIZE

This tag specifies the uncompressed size of &ytoRd archive, including the cpio headers.
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RPMTAG_RPMVERSION

This tag indicates the version of RPM tool useddild this package. The value is unused.

RPMTAG_COOKIE

This tag contains an opaque string whose consatsindefined.

RPMTAG_PAYLOADFORMAT

This tag specifies the format of the Archive gBttThe format value pointed to by this index mekshall be
‘cpio’.

RPMTAG_PAYLOADCOMPRESSOR

This tag specifies the compression used on tlokive section. The compression value pointed tthisyindex
record shall be 'gzip’

RPMTAG_PAYLOADFLAGS

This tag indicates the compression level usedhf®iPayload. This value shall always be '9'".

1.1.4.2. Installation Information

The following tag values are used to provide infation needed during the installation of the package

Table 1-9. Installation Tag Values

Name Tag Value Type Count Status
RPMTAG_PREIN 1023 STRING 1 Optional
RPMTAG_POSTIN| 1024 STRING 1 Optional
RPMTAG_PREUN | 1025 STRING 1 Optional
RPMTAG_POSTU | 1026 STRING 1 Optional
N
RPMTAG_PREINP| 1085 STRING 1 Optional
ROG
RPMTAG_POSTIN| 1086 STRING 1 Optional
PROG
RPMTAG_PREUN | 1087 STRING 1 Optional
PROG
RPMTAG_POSTU | 1088 STRING 1 Optional
NPROG

RPMTAG_PREIN

This tag specifies the preinstall scriptlet.

RPMTAG_POSTIN

This tag specifies the postinstall scriptlet.
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RPMTAG_PREUN

his tag specifies the preuninstall scriptlet.

RPMTAG_POSTUN

This tag specified the postuninstall scriptlet.

RPMTAG_PREINPROG

This tag specifies the name of the intepretevhizh the preinstall scriptlet will be passed. Tittepreter pointed
to by this index record shall be '/bin/sh'.

RPMTAG_POSTINPROG

This tag specifies the name of the intepretevtih the postinstall scriptlet will be passed. Titepreter
pointed to by this index record shall be ‘'/bin/sh'.

RPMTAG_PREUNPROG

This tag specifies the name of the intepretevtiah the preuninstall scriptlet will be passedeTitepreter
pointed to by this index record shall be ‘/bin/sh'.

RPMTAG_POSTUNPROG

This program specifies the name of the inteprietevhich the postuninstall scriptlet will be pads€&he
intepreter pointed to by this index record shall/bi/sh'.

1.1.4.3. File Information

The following tag values are used to provide infation about the files in the payload. This inforimats provided in
the header to allow more efficient access of tli@rmation.

Table 1-10. File Info Tag Values

Name Tag Value Type Count Status
RPMTAG_OLDFIL | 1027 STRING_ARRAY Optional
ENAMES
RPMTAG_FILESI | 1028 INT32 Required
ZES
RPMTAG_FILEM | 1030 INT16 Required
ODES
RPMTAG_FILERD | 1033 INT16 Required
EVS
RPMTAG_FILEM | 1034 INT32 Required
TIMES
RPMTAG_FILEM | 1035 STRING_ARRAY Required
D5S
RPMTAG_FILELI | 1036 STRING_ARRAY Required

10
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Name Tag Value Type Count Status

NKTOS

RPMTAG_FILEFL | 1037 INT32 Required

AGS

RPMTAG_FILEUS | 1039 STRING_ARRAY Required

ERNAME

RPMTAG_FILEGR | 1040 STRING_ARRAY Required

OUPNAME

RPMTAG_FILEDE | 1095 INT32 Required

VICES

RPMTAG_FILEIN | 1096 INT32 Required

ODES

RPMTAG_FILELA | 1097 STRING_ARRAY Required

NGS

RPMTAG_DIRIND | 1116 INT32 Optional

EXES

RPMTAG_BASEN | 1117 STRING_ARRAY Optional

AMES

RPMTAG_DIRNA | 1118 STRING_ARRAY Optional
226 MES

227  RPMTAG_OLDFILENAMES

228 This tag specifies the filenames when not inmpe@ssed format as determined by the absense of
229 rpmlib(CompressedFileNames) in the RPMTAG_REQUIREBMNAIndex.

230 RPMTAG_FILESIZES

231 This tag specifies the size of each file in thehiave.

232  RPMTAG_FILEMODES

233 This tag specifies the mode of each file in trehize.

234 RPMTAG_FILERDEVS

235 This tag specifies the device number from whiehfile was copied.

236 RPMTAG_FILEMTIMES

237 This tag specifies the modification time in set®since the epoch of each file in the archive.

238 RPMTAG_FILEMD5S

239 This tag specifies the ASCII representation eftiD5 sum of the corresponding file contents. Maikie is
240 empty if the corresponding archive entry is no¢gutar file.

11
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RPMTAG_FILELINKTOS
The target for a symlink, otherwise NULL.

RPMTAG_FILEFLAGS

This tag specifies the bit(s) to classify andtoarhow files are to be installed.

RPMTAG_FILEUSERNAME

This tag specifies the owner of the correspondilag

RPMTAG_FILEGROUPNAME

This tag specifies the of the corresponding file.

RPMTAG_FILEDEVICES

This tag specifies the 16 bit device number froich the file was copied.

RPMTAG_FILEINODES

This tag specifies the inode value from the oagfile on the build host.

RPMTAG_FILELANGS

This tag specifies a per-file locale marker useithstall only locale specific subsets of filesamtthe package is
installed.

RPMTAG_DIRINDEXES

This tag specifies the index into the array pedi by the RPMTAG_DIRNAMES Index which contains the
directory name for the corresponding filename.

RPMTAG_BASENAMES

This tag specifies the base portion of the cpoeding filename.

RPMTAG_DIRNAMES

This tag specifies the directory portion of tleeresponding filename. Each directory name shailtaio a
trailing '/".
One of RPMTAG_OLDFILENAMES or the tuple
RPMTAG_DIRINDEXES,RPMTAG_BASENAMES,RPMTAG_DIRNAMEShall be present, but not both.

1.1.4.4. Dependency Information

The following tag values are used to provide infation about interdependencies between packages.

Table 1-11. Package Dependency Tag Values

Name Tag Value Type Count Status
RPMTAG_PROVI | 1047 STRING_ARRAY | 1 Required
DENAME
RPMTAG_REQUI | 1048 INT32 Required

12
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Name Tag Value Type Count Status

REFLAGS

RPMTAG_REQUI | 1049 STRING_ARRAY Required
RENAME

RPMTAG_REQUI | 1050 STRING_ARRAY Required
REVERSION

RPMTAG_CONFL | 1053 INT32 Optional
ICTFLAGS

RPMTAG_CONFL | 1054 STRING_ARRAY Optional
ICTNAME

RPMTAG_CONFL | 1055 STRING_ARRAY Optional
ICTVERSION

RPMTAG_OBSOL | 1090 STRING_ARRAY Optional
ETENAME

RPMTAG_PROVI | 1112 INT32 Required
DEFLAGS

RPMTAG_PROVI | 1113 STRING_ARRAY Required
DEVERSION

RPMTAG_OBSOL | 1114 INT32 Optional
ETEFLAGS

RPMTAG_OBSOL | 1115 STRING_ARRAY Optional
ETEVERSION

RPMTAG_PROVIDENAME

This tag indicates the name of the dependencyiged by this package.

RPMTAG_REQUIREFLAGS

Bits(s) to specify the dependency range and gbnte

RPMTAG_REQUIRENAME
This tag indicates the dependencies for this pgek

RPMTAG_REQUIREVERSION
This tag indicates the versions associated Wwithvalues found in the RPMTAG_REQUIRENAME Index.

RPMTAG_CONFLICTFLAGS

Bits(s) to specify the conflict range and context

RPMTAG_CONFLICTNAME

This tag indicates the conflictind dependenciegHis package.

13
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RPMTAG_CONFLICTVERSION
This tag indicates the versions associated Wighvalues found in the RPMTAG_CONFLICTNAME Index.

RPMTAG_OBSOLETENAME
This tag indicates the obsoleted dependencighiopackage.

RPMTAG_PROVIDEFLAGS

Bits(s) to specify the conflict range and context

RPMTAG_PROVIDEVERSION
This tag indicates the versions associated Wwighvilues found in the RPMTAG_PROVIDENAME Index.

RPMTAG_OBSOLETEFLAGS

Bits(s) to specify the conflict range and context

RPMTAG_OBSOLETEVERSION
This tag indicates the versions associated Wwighvilues found in the RPMTAG_OBSOLETENAME Index.

1.1.4.4.1. Package Dependency Values

The package dependencies are stored iRENTAG_REQUIRENAMBJRPMTAG_REQUIREVERSIGNdex records.
The following values may be used.

Table 1-12. Index Type values

Name Version Meaning Status
Isb 2.0 Indicates this is an LSB | Required

conforming package.
rpmlib(VersionedDepend| 3.0.3-1 Indicates That the packag®ptional
encies) contains

PMTAG_PROVIDENA

ME,

RPMTAG_OBSOLETEN

AME or

RPMTAG_PREREQ
records that have a versign
associated with them.

rpmlib(PayloadFilesHave| 4.0-1 Indicates the filenames ip Optional
Prefix) the Archive have had "."

prepended to them.
rpmlib(CompressedFileN| 3.0.4-1 Indicates that the Optional
ames) filenames in the Payload

are represented in the
RPMTAG_DIRINDEXE
S, RPMTAG_DIRNAME
and

14
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Name Version

Meaning

Status

S indexes.

RPMTAG_BASENAME

/bin/sh

Interpreter usually

scripts.

required for installation

Optional

1.1.4.4.2. Package Dependencies Attributes

The package dependency attributes are stored RRREAG_REQUIREFLAGBPMTAG_PROVIDEFLAGS
RPMTAG_OBSOLETEFLAG®lex records. The following values may be used.

Table 1-13. Package Dependency Attributes

Name Value Meaning
RPMSENSE_LESS 0x02
RPMSENSE_GREATER 0x04
RPMSENSE_EQUAL 0x08
RPMSENSE_PREREQ 0x40
RPMSENSE_INTERP 0x100
RPMSENSE_SCRIPT_PRE 0x200
RPMSENSE_SCRIPT_POST 0x400
RPMSENSE_SCRIPT_PREUN 0x800
RPMSENSE_SCRIPT_POSTUN 0x1000
RPMSENSE_RPMLIB 0x1000000
1.1.4.5. Other Information
The following tag values are also found in the Heaggction.
Table 1-14. Other Tag Values
Name Tag Value Type Count Status
RPMTAG_BUILD | 1006 INT32 1 Optional
TIME
RPMTAG_BUILD | 1007 STRING 1 Optional
HOST
RPMTAG_FILEVE | 1045 INT32 Optional
RIFYFLAGS
RPMTAG_CHANG | 1080 INT32 Optional

15
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Name Tag Value Type Count Status

ELOGTIME

RPMTAG_CHANG | 1081 STRING_ARRAY Optional

ELOGNAME

RPMTAG_CHANG | 1082 STRING_ARRAY Optional

ELOGTEXT

RPMTAG_OPTFL | 1122 STRING 1 Optional

AGS

RPMTAG_RHNPL | 1131 STRING 1 Deprecated

ATFORM

RPMTAG_PLATF | 1132 STRING 1 Optional
207 ORM

308 RPMTAG_BUILDTIME

309 This tag specifies the time as seconds sincegbeh at which the package was built.

310 RPMTAG_BUILDHOST

311 This tag specifies the on which which the packags built.

312  RPMTAG_FILEVERIFYFLAGS

313 This tag specifies the bit(s) to control howdikre to be verified after install, specifying whithecks should be
314 performed.

315 RPMTAG_CHANGELOGTIME

316 This tag specifies the Unix time in seconds sitheeepoch associated with each entry in the Chagdiée.

317 RPMTAG_CHANGELOGNAME

318 This tag specifies the name of who made a chemtiés package

319 RPMTAG_CHANGELOGTEXT

320 This tag specifies the changes asssociated vattaagelog entry.

321 RPMTAG_OPTFLAGS
322 This tag indicates additional flags which maydaeen passed to the compiler when building thikgze.

323 RPMTAG_RHNPLATFORM

324 This tag contains an opaque string whose consatsindefined.

325 RPMTAG_PLATFORM

326 This tag contains an opaque string whose contestsindefined.
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1.1.5. Payload Section

The Payload section contains a compressed cpiovardfhe format of this section is definedRFC-1952:-GZIP-file
format-specification-version4RFC 1952: GZIP File Format Specification

When uncompressed, the cpio archive contains asegquf records for each file. Each record contaiG$10
Header, Filename, Padding, and File Data.

Table 1-15. CPIO File Format

CPIO Header Header structure as defined below.

Filename NUL terminated ASCII string containing the name o
the file.

Padding 0-3 bytes as needed to align the file stream thgd
boundary.

File data The contents of the file.

Padding 0-3 bytes as needed to align the file stream thgte
boundary.

The CPIO Header uses the following header struggometimes referred to as "new ASCII" or "SVR4othiAll
numbers are stored as ASCII representations af les@decimal value with leading zeros as needdtl the field.
With the exception of _nanesi ze and the corresponding name string, andhecksum all information
contained in the CPIO Header is also representdteifleader Section. The values in in the CPIO Hesldall match
the values contained in the Header Section.

struct {
char c¢_magic[6];
char c¢_ino[8];
char c¢c_mode[8];
char c_uid[8];
char c_gid[8];
char c_nlink[8];
char c¢_mtime[8];
char c_filesize[8];
char c¢_devmajor[8];
char c¢_devminor[8];
char c_rdevmajor[8];
char c¢_rdevminor[8];
char c¢_namesize[8];
char c¢_checksumi8];

h
c_magi c
Value identifying this cpio format. This valueadhbe "070701".

17
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356 C_ino

357 This field contains the inode number from thedilstem from which the file was read. This fieldjisored when
358 installing a package. This field shall match theresponding value in thePMTAG_FILEINODESNdex in the
359 Header section.

360 C_node

361 Permission bits of the file. This is an asciireggntation of the hexadecimal number represetimdit as
362 defined for thest _node field of the stat structure defined for thtat function. This field shall match the
363 corresponding value in tiRPMTAG_FILEMODEMdex in the Header section.

364 c_uid

365 Value identifying this owner of this file. Thislke matches the uid value of the correspondingingee

366 RPMTAG_FILEUSERNAME as found on the system wheige pfackage was built. The username specified in
367 RPMTAG_FILEUSERNAME should take precedence whetailing the package.

368 c_gid

369 Value identifying this group of this file. Thislue matches the gid value of the correspondingingbe

370 RPMTAG_FILEGROUPNAME as found on the system whérg package was built. The groupname specified
371 in RPMTAG_FILEGROUPNAME should take precedence wimstalling the package.

372 c_nlink

373 Value identifying the number of links associatéth this file. If the value is greater than 1, thihis filename
374 will be linked to 1 or more files in this archivieatt has a matching value for the c_ino, c_devnejar
375 ¢_devminor fields.

376 c_ntine

377 Value identifying the modification time of thédfiwhen it was read. This field shall match theresponding
378 value in theRPMTAG_FILEMTIMESndex in the Header section.

379 c_filesize

380 Value identifying the size of the file. This fieshall match the corresponding value inRIFMTAG_FILESIZES

381 index in the Header section.

382 c¢_devnmj or

383 The major number of the device containing the §ystem from which the file was read. With theepton of
384 processing files with c¢_nlink >1, this field is iyed when installing a package. This field shaltahahe
385 corresponding value in tiRPMTAG_FILEDEVICESndex in the Header section.

386 c_devni nor

387 The minor number of the device containing the $ifystem from which the file was read. With theegition of
388 processing files with c¢_nlink >1, this field is iyed when installing a package. This field shaltahahe
389 corresponding value in ttRPMTAG_FILEDEVICESndex in the Header section.
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c_rdevmaj or
The major number of the raw device containingdfileesystem from which the file was read. Thiddies ignored
when installing a package. This field shall mated ¢orresponding value in tRPMTAG_RDEViadex in the
Header section.

c_rdevm nor

The minor number of the raw device containingfileesystem from which the file was read. Thiddiés ignored
when installing a package. This field shall mated ¢orresponding value in tREMTAG_RDEViAdex in the
Header section.

C_namesi ze

Value identifying the length of the filename, whiis located immediately following the CP1O Heasleucture.

c_checksum

Value containing the CRC checksum of the fileaddtis field is not used, and shall contain theea
"00000000". This field is ignored when installingackage.

A record with the filename "TRAILER!!!" indicates¢ last record in the archive.

1.2. Package Script Restrictions

Scripts used as part of the package install anaistadl shall only use commands and interfacesatrespecified by
the LSB. All other commands are not guaranteecetpriesent, or to behave in expected ways.

Packages shall not use RPM triggers.

Packages shall not depend on the order in whidpts@are executed (pre-install, pre-uninstall, &hen doing an
upgrade.

1.3. Package Tools

The LSB does not specify the interface to the tasksd to manipulate LSB-conformant packages. Easfooming
distribution shall provide documentation for intej LSB packages.

1.4. Package Naming

Packages supplied by distributions and applicatioost follow the following rules for the name fieddthin the
package. These rules are not required for theditenof the package file itsélf.

The following rules apply to the name field alonet including any release or versibn.

- If the name begins with "Isb-" and contains no othghens, the name shall be assigned by the LAssigned
Names and Numbers Authority (http://www.lanana.gtgNANA), which shall maintain a registry of LSBames.
The name may be registered by either a distribugicem application.

- If the package name begins with "Isb-" and containse than one hyphen (for example
"Isb-distro.example.com-database" or "Isb-gnomenggnc"), then the portion of the package name betbafest
and second hyphens shall either be an LSB providere assigned by the LANANA, or it may be one ef th

owners' fully-qualified domain names in lower césg., "debian.org", "staroffice.sun.com”). The Lgvider
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name assigned by LANANA shall only consist of th8@\I characters [a-z0-9]. The provider name or dama
name may be either that of a distribution or arliegpon.

- Package names containing no hyphens are resenvasby distributions. Applications must not usersnames.

- Package names which do not start with "Isb-" anatiwbontain a hyphen are open to both distributims
applications. Distributions may name packages inpart of this namespace. They are encouragedetoaimes
from one of the other namespaces available to thetrthis is not required due to the large amoticuorent
practice to the contrafyApplications may name their packages this wayolly if the portion of the name before
the first hyphen is a provider name or registeraghain name as described abdMete that package names in this
namespace are available to both the distributi@heemapplication. Distributions and applicationd néed to
consider this potential for conflicts when decidingise these names rather than the alternativeb és names
starting with "Isb-").

1.5. Package Dependencies

Packages shall have a dependency that indicatesiwBB modules are required. LSB module descrigtane dash
seperated tuples containing the name ‘Isb’, theuraothme, and the architecture name. The followiggendencies
may be used.
Isb-corear ch
This dependency is used to indicate that theiegifn is dependent on features contained in 8B-Core
specification.
Isb-core-noarch

This dependency is used to indicate that theiegdfn is dependent on features contained in 8B-Core
specification and that the package does not coatayrarchitecture specific files.

Packages shall not depend on other system-prodependencies. They shall not depend on non-systewded
dependencies unless those dependencies are fubijipackages which are part of the same applitatigpackage
may only provide a virtual package name which ggstered to that application.

Other modules in the LSB may supplement this Tibe architecture specific dependencies are desthibihe
relevant architecture specific LSB.

1.6. Package Architecture Considerations

Packages which do not contain any architectureifipétes must specify an architecturemafarch . A LSB runtime
environment must accept valugsarch , or the value specified in the architecture spesifipplement.

Additional specifications or restrictions may beirfid in the architecture specific LSB specification.

Notes

1. Supplying an RPM format package is encourageduse it makes systems easier to manage. A fidts®n of
the LSB may require RPM, or specify a way for astafier to update a package database.

Applications are also encouraged to uninstall diean
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The distribution itself may use a different keging format for its own packages, and of courseay use any
available mechanism for installing the LSB-confontnpackages.

For example, there are discrepancies amonghdisbns concerning whether the name might be
frobnicator-1.7-21-ppc32.rpm or frobnicator-1.742dwerpc32.rpm. The architecture aside, recommended
practice is for the filename of the package filetatch the name within the package.

For example, if the name with the release ardion is frobnicator-1.7-21, the name part is ioator and falls
under the rules for a name with no hyphens.

For example, "frobnicator"”.

. For example, ssh-common, ssh-client, kernelgignand the like. Possible alternative names dekshcommon,

foolinux-ssh-common (where foolinux is registeredtte distribution), or Isb-foolinux-ssh-common.

For example, if an application vendor has donmaime visicalc.example.com and has registeredalisas a
provider name, they might name packages visicade;b@sicalc.example.com-charting, and the like.
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Appendix A. GNU Free Documentation License

Version 1.1, March 2000

Copyright (C) 2000 Free Software Foundation, IfcTemple Place, Suite 330, Boston, MA 02111-130A BSeryone is
permitted to copy and distribute verbatim copiethaf license document, but changing it is notvadid.

A.1l. PREAMBLE

The purpose of this License is to make a manudaho®k, or other written document "free” in the seof freedom: to
assure everyone the effective freedom to copy eddtribute it, with or without modifying it, eitheommercially or
noncommercially. Secondarily, this License preseifee the author and publisher a way to get creditheir work,
while not being considered responsible for modifaes made by others.

This License is a kind of "copyleft”, which meahattderivative works of the document must themsethe=free in the
same sense. It complements the GNU General Puicknge, which is a copyleft license designed fee software.

We have designed this License in order to use if@nuals for free software, because free softweeels free
documentation: a free program should come with raBsnproviding the same freedoms that the softwages dBut
this License is not limited to software manualggih be used for any textual work, regardless bjest matter or
whether it is published as a printed book. We raoemd this License principally for works whose pe@ds
instruction or reference.

A.2. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other wodlt tiontains a notice placed by the copyright had@ging it can be
distributed under the terms of this License. Thec¢lment", below, refers to any such manual or wark: member
of the public is a licensee, and is addressed@s".'y

A "Modified Version" of the Document means any wedntaining the Document or a portion of it, eitbepied
verbatim, or with modifications and/or translatatbianother language.

A "Secondary Section" is a named appendix or a-fnaatter section of the Document that deals exeélgiwith the
relationship of the publishers or authors of theuent to the Document's overall subject (or tateel matters) and
contains nothing that could fall directly withirethoverall subject. (For example, if the Documenhipart a textbook
of mathematics, a Secondary Section may not expl@yrmathematics.) The relationship could be aenaft
historical connection with the subject or with tethmatters, or of legal, commercial, philosophiettical or
political position regarding them.

The "Invariant Sections" are certain Secondaryi@estwhose titles are designated, as being thobevafiant
Sections, in the notice that says that the Docunsamrieased under this License.

The "Cover Texts" are certain short passages ottex are listed, as Front-Cover Texts or Back-&diexts, in the
notice that says that the Document is releasedruhidelicense.

A "Transparent" copy of the Document means a mactgadable copy, represented in a format whosefigagion
is available to the general public, whose conteatsbe viewed and edited directly and straightfodiyawith generic
text editors or (for images composed of pixels)eg@npaint programs or (for drawings) some widelgikable
drawing editor, and that is suitable for inputdattformatters or for automatic translation to aety of formats
suitable for input to text formatters. A copy mad@n otherwise Transparent file format whose mpaithas been
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designed to thwart or discourage subsequent matldic by readers is not Transparent. A copy thabts
"Transparent” is called "Opaque".

Examples of suitable formats for Transparent copielside plain ASCII without markup, Texinfo inpfarmat,
LaTeX input format, SGML or XML using a publicly avable DTD, and standard-conforming simple HTML
designed for human modification. Opaque formatkubhe PostScript, PDF, proprietary formats that lsamead and
edited only by proprietary word processors, SGMIXML for which the DTD and/or processing tools @
generally available, and the machine-generated Hpkdlduced by some word processors for output peiposly.

The "Title Page" means, for a printed book, tHe peage itself, plus such following pages as arsiad to hold,
legibly, the material this License requires to appa the title page. For works in formats whichrai have any title
page as such, "Title Page" means the text neantis¢ prominent appearance of the work's title, ety the
beginning of the body of the text.

A.3. VERBATIM COPYING

You may copy and distribute the Document in any ion@ad either commercially or noncommercially, proattithat
this License, the copyright notices, and the lieemstice saying this License applies to the Docurasnreproduced
in all copies, and that you add no other conditiwhatsoever to those of this License. You may settechnical
measures to obstruct or control the reading ohéurtopying of the copies you make or distributewiver, you may
accept compensation in exchange for copies. Ifdistnibute a large enough number of copies you ralsst follow
the conditions in section 3.

You may also lend copies, under the same condistated above, and you may publicly display copies.

A.4. COPYING IN QUANTITY

If you publish printed copies of the Document nunige more than 100, and the Document's licenseaoéquires
Cover Texts, you must enclose the copies in cawattscarry, clearly and legibly, all these CovekfBeFront-Cover
Texts on the front cover, and Back-Cover Textstenltack cover. Both covers must also clearly agitlig identify
you as the publisher of these copies. The fronecawst present the full title with all words oéttitle equally
prominent and visible. You may add other matenattee covers in addition. Copying with changestiéaito the
covers, as long as they preserve the title of theument and satisfy these conditions, can be ttestererbatim
copying in other respects.

If the required texts for either cover are too woinous to fit legibly, you should put the first arlested (as many as fit
reasonably) on the actual cover, and continuedsieanto adjacent pages.

If you publish or distribute Opaque copies of thecDment numbering more than 100, you must eitr@ude a
machine-readable Transparent copy along with egag@e copy, or state in or with each Opaque copy a
publicly-accessible computer-network location canitey a complete Transparent copy of the Docunieg, of
added material, which the general network-usindipditas access to download anonymously at no chasige
public-standard network protocols. If you use el option, you must take reasonably prudentstepen you
begin distribution of Opaque copies in quantityetsure that this Transparent copy will remain tecessible at the
stated location until at least one year after ds¢time you distribute an Opaque copy (directlthoough your agents
or retailers) of that edition to the public.

It is requested, but not required, that you cortfaetauthors of the Document well before redistiitguany large
number of copies, to give them a chance to proyaewith an updated version of the Document.
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A.5. MODIFICATIONS

You may copy and distribute a Modified Version loé tDocument under the conditions of sections 2Zablove,
provided that you release the Modified Version umtecisely this License, with the Modified Versifilfing the role
of the Document, thus licensing distribution anddifioation of the Modified Version to whoever posses a copy of
it. In addition, you must do these things in thedified Version:

A.

m m O 0O

M.
N.

. In any section entitled "Acknowledgements

Use in the Title Page (and on the coversnyf)a title distinct from that of the Documentdanom those of
previous versions (which should, if there were,d®ylisted in the History section of the Docume¥ibu may
use the same title as a previous version if tigr@l publisher of that version gives permission.

. List on the Title Page, as authors, one orenp@rsons or entities responsible for authorshipeomodifications

in the Modified Version, together with at leastefiof the principal authors of the Document (&iit® principal
authors, if it has less than five).

. State on the Title page the name of the plblisf the Modified Version, as the publisher.
. Preserve all the copyright notices of the Doent.
. Add an appropriate copyright notice for yowdifications adjacent to the other copyright netic

. Include, immediately after the copyright netica license notice giving the public permissmose the

Modified Version under the terms of this Licensethe form shown in the Addendum below.

. Preserve in that license notice the full lidténvariant Sections and required Cover Text®giin the

Document's license notice.

. Include an unaltered copy of this License.

. Preserve the section entitled "History", atsdtitle, and add to it an item stating at lehsttitle, year, new

authors, and publisher of the Modified Versiomagn on the Title Page. If there is no sectiotitied "History"
in the Document, create one stating the titler,y@athors, and publisher of the Document as giwarits Title
Page, then add an item describing the ModifiedsMeras stated in the previous sentence.

. Preserve the network location, if any, givethie Document for public access to a Transpa@py of the

Document, and likewise the network locations giirethe Document for previous versions it was Hase
These may be placed in the "History" section. Yoay omit a network location for a work that was Igied at
least four years before the Document itself, ¢méforiginal publisher of the version it refergiees permission.

Dedications", preserve the section's title, areserve in the
section all the substance and tone of each afdh&ibutor acknowledgements and/or dedicationgrgtherein.

. Preserve all the Invariant Sections of the Inent, unaltered in their text and in their titlBsction numbers or

the equivalent are not considered part of thametitles.
Delete any section entitled "Endorsementsthsaisection may not be included in the Modifieztdion.

Do not retitle any existing section as "En@ongnts" or to conflict in title with any Invaria8ection.

If the Modified Version includes new front-mattexctions or appendices that qualify as Secondariid®scand
contain no material copied from the Document, yay @t your option designate some or all of thest@®s as
invariant. To do this, add their titles to the i$tinvariant Sections in the Modified Versionsdinse notice. These
tittes must be distinct from any other sectiorestl

You may add a section entitled "Endorsements"”,igealzit contains nothing but endorsements of yoodifled
Version by various parties--for example, statemenfseer review or that the text has been appriyean
organization as the authoritative definition otanslard.
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You may add a passage of up to five words as atfSowmer Text, and a passage of up to 25 wordsBesck-Cover
Text, to the end of the list of Cover Texts in Medified Version. Only one passage of Front-Covektland one of
Back-Cover Text may be added by (or through arrareges made by) any one entity. If the Documentalye
includes a cover text for the same cover, previoagted by you or by arrangement made by the satitg gou are
acting on behalf of, you may not add another; laut gnay replace the old one, on explicit permiséiom the
previous publisher that added the old one.

The author(s) and publisher(s) of the Documentatdw this License give permission to use their @afor publicity
for or to assert or imply endorsement of any MadifVersion.

A.6. COMBINING DOCUMENTS

You may combine the Document with other documeglsaised under this License, under the terms deifimsettion
4 above for modified versions, provided that yotlude in the combination all of the Invariant Sens of all of the
original documents, unmodified, and list them allavariant Sections of your combined work in it®hse notice.

The combined work need only contain one copy &f thicense, and multiple identical Invariant Sectiomay be
replaced with a single copy. If there are multipleariant Sections with the same name but diffecemtents, make
the title of each such section unique by addinfpeiend of it, in parentheses, the name of theraligquthor or
publisher of that section if known, or else a ugiqumber. Make the same adjustment to the sediesih the list of
Invariant Sections in the license notice of the bovad work.

In the combination, you must combine any sectiortiled "History" in the various original documeptsrming one
section entitled "History"; likewise combine anygens entitled "Acknowledgements"”, and any sedtientitled
"Dedications". You must delete all sections ertitlEndorsements."

A.7. COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Docunaenl other documents released under this Licemskereplace
the individual copies of this License in the vasalocuments with a single copy that is includeth@collection,
provided that you follow the rules of this Licerfee verbatim copying of each of the documents irotier respects.

You may extract a single document from such a ctila, and distribute it individually under thisdeinse, provided
you insert a copy of this License into the extrdadecument, and follow this License in all othespects regarding
verbatim copying of that document.

A.8. AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivativegwother separate and independent documents oisyiorkr on a
volume of a storage or distribution medium, doesasoa whole count as a Modified Version of the Doent,
provided no compilation copyright is claimed foe tbompilation. Such a compilation is called an ‘taggte", and
this License does not apply to the other self-dasthworks thus compiled with the Document, on actof their
being thus compiled, if they are not themselvessdtve works of the Document.

If the Cover Text requirement of section 3 is aqgdble to these copies of the Document, then iDibeument is less
than one quarter of the entire aggregate, the DeatlmmCover Texts may be placed on covers thabsodronly the
Document within the aggregate. Otherwise they rappear on covers around the whole aggregate.
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A.9. TRANSLATION

Translation is considered a kind of modificatiomy®u may distribute translations of the Documartar the terms
of section 4. Replacing Invariant Sections withnglations requires special permission from thepyecight holders,
but you may include translations of some or albiiant Sections in addition to the original versiaf these Invariant
Sections. You may include a translation of thiselnse provided that you also include the originajlish version of
this License. In case of a disagreement betweetrahslation and the original English version a$thicense, the
original English version will prevail.

A.10. TERMINATION

You may not copy, modify, sublicense, or distribilite Document except as expressly provided for wihike License.
Any other attempt to copy, modify, sublicense atritbute the Document is void, and will automaticéérminate
your rights under this License. However, partie® Wwhve received copies, or rights, from you undisrlticense will
not have their licenses terminated so long as padies remain in full compliance.

A.11. FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, eeMi®rsions of the GNU Free Documentation License fime
to time. Such new versions will be similar in spia the present version, but may differ in det@ibddress new
problems or concerns. See http://www.gnu.org/cdpyle

Each version of the License is given a distinguighiersion number. If the Document specifies thgamicular
numbered version of this License "or any later iegr'sapplies to it, you have the option of followithe terms and
conditions either of that specified version or oy éater version that has been published (notd@rs) by the Free
Software Foundation. If the Document does not $pacversion number of this License, you may chaoseversion
ever published (not as a draft) by the Free So#virmundation.

A.12. How to use this License for your documents

To use this License in a document you have wriiteniude a copy of the License in the document @utdhe
following copyright and license notices just aftiee title page:

Copyright () YEAR YOUR NAME. Permission is grantedcopy, distribute and/or modify this documendenthe terms of
the GNU Free Documentation License, Version 1.4Anyrlater version published by the Free SoftwanenEation; with the
Invariant Sections being LIST THEIR TITLES, withetkront-Cover Texts being LIST, and with the Baak+€r Texts being
LIST. A copy of the license is included in the sectentitied "GNU Free Documentation License".

If you have no Invariant Sections, write "with myériant Sections" instead of saying which onesrarariant. If you
have no Front-Cover Texts, write "no Front-Covexi§einstead of "Front-Cover Texts being LIST";dikise for
Back-Cover Texts.

If your document contains nontrivial examples aigram code, we recommend releasing these exanmpesallel
under your choice of free software license, sucth@ssNU General Public License, to permit thee ursfree
software.



