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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrote

chnical

Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical activity.
ISO and IEC technical committees collaborate in fields of mutual interest. Other international

b in the

organizations gnvprnmpnf;ﬂ and nnn-gnvprnmpnml in liaison with I1SO and IEC, also take par
work.

The procedures used to develop this document and those intended for its further maintena
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria‘heeded
different types of document should be noted (see www.ise:org/directive

nce are
for the
s or

www.iec.ch/members experts/refdocs).

Attention is drawn to the possibility that some of the elements of this documént may be the su
patentrights. ISO and [EC shall not be held responsible for identifying any er-all such patent rights.
of any patent rights identified during the development of the documentwill be in the Introduction
on the ISO list of patent declarations received (see www.iso.ong/patents) or the IEC list of
declarations received (see patents.iec.ch).

Any trade name used in this document is information given, for the convenience of users and d
constitute an endorsement.

expressions related to conformity assessment, ag‘wéll as information about ISO's adherence to thg
Trade Organization (WTO) principles.«\in the Technical Barriers to Trade

see www.iso.org/iso/foreword.html. In thelEC, see www.iec.ch/understanding-standards.

This document was prepared by the Linux Foundation as Linux Standard Base (LSB): Core specifi

Joint Technical Committee ISO/IEC]TC 1, Information technology, Subcommittee SC 22, Programf
languages, their environments.and system software interfaces, and adopted by National Bodies.

This first edition of ISO/IEC 23360-3-2 cancels and replaces ISO/IEC 23360-3:2006, which hg
technically revised.

This documentis_based on “The GNU Free Documentation License, version 1.1”. The license is ay
at https://wivwignu.org/licenses/old-licenses /fdl-1.1.html.

A list of\a@llparts in the ISO/IEC 23660 series can be found on the ISO and IEC websites.

Any feedback or questions on this document should be directed to the user’s national standards

bject of
Details
and/or
patent

bes not

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and

World
(TBT),

cation

for [A64 (Itanium ™) architecture:and drafted in accordance with its editorial rules. It was assignled to

ning

1s been

Failable

body. A

lota licts: £+ Lads Lo f d ot 3 / I | S | | 3 L/
LUIII}JICLC llDLlllS Ul LIICOCT DUUICS UAdll UUT 1TUUIIU Al VW VVVV.IOU. UL S /7 ITICIIIDCTI 5. IILITIL AU VYV VV VVL.ICL.CII/ 11

tional-

committees.

© ISO/IEC 2021 - All rights reserved

iii


https://www.iso.org/directives-and-policies.html
http://www.iec.ch/members_experts/refdocs
https://www.iso.org/iso-standards-and-patents.html
https://patents.iec.ch/
https://www.iso.org/foreword-supplementary-information.html
https://www.iec.ch/understanding-standards
https://www.iso.org/members.html
http://www.iec.ch/national-committees
http://www.iec.ch/national-committees
https://standardsiso.com/api/?name=ec1428732e184b9268c47b0b920cbdc7

ISO/IEC 23360-3-2:2021(E)

Contents
Foreword iii
Introduction vi
I Introductory Elements .........cccocoususenennns 1
1 Scope...erieseenens eeseER RS E e R RS SER SRR SRS R SRR LR AR SRR ER AR AR SRR AR R RS se R 2
2 References. .. eneeseeesssessneens eeeEaeeR AR AR R R e AR R R R 3
2.1 Normative References ........ueet eer RS R RS eR R 3
2.2 Informative References/Bibliography........c...... e —————— 5
3 Requirements ........ccooeuuee .
31 RCICVdIlL Ll‘UI dl iEb ........ e [¢]
3.2 LSB Implementation Conformance.........ccu.ueen. et e 8
3.3 LSB Application Conformance............... N 9
4 Terms and Definitions...............

5 Documentation Conventions ....
II Executable and Linking Format (ELF)
6 Introduction............. s e
7 Low Level System Information ....
7.1 Machine Interface........eneens
7.2 Function Calling Sequence ............
7.3 Operating System Interface........ccccceun..
7.4 Process Initialization ...t
7.5 Coding Examples...
7.6 C Stack Frame.......cc.oe....
7.7 Debug Information..........cceueees
8 Object Format .....cooceneeeereeesneennees
8.1 Introduction.......ccueeernreees
8.2 ELF Header .....oomrernrerersernnnnee
8.3 Sections....ernrrerseernenns
8.4 Symbol Table ...,
8.5 Relocation........... e 30
9 Program Loading and Dynamic Linking .........cccceeee.. ST 31
9.1 Introduction........ccueeeens e
9.2 Program Header..........¢... e
9.3 Program Loading ..ot ..
9.4 Dynamic LinKing...s " oenerernnerernnenns
III1 Base LIiDraries ... tummmmsssssssssssssssssssssssssssssssssssssssssssssssssssssssses
10 Libraries ......muisteeees eeeRseeEaeER AR R AR R R SRR SRR E SRR RS R LR AR AR R E AR R R R R 34
10.1 Program-Interpreter/Dynamic Linker ........... e s 34
10.2 Interfaces for libc.....oourenrerernrenns e
10.3 Data’Definitions for libc.............. e
104-Interface Definitions for libc............. O 72
10)5 Interfaces for libm................. RS R AR AR AR R R RS RS RR R 74
10.6 Data Definitions for libm et 79
10.7 Interface Definitions for libm... e R RS R R R e R RS 80
10.8 Interfaces for libpthread................. cereb s 81
10.9 Data Definitions for libpthread............ ST .86
10.10 Interfaces for libgcc_s....cuveerererenns AR RS R e R e 88

TU.TT Data DeMnItions [0T IIDZCC_S e e 88
10.12 Interface Definitions for libgcc_s.......... e .89
10.13 Interfaces for libdl ......cocveverreneen. e
10.14 Data Definitions for libdL.......... e
10.15 Interfaces for libcrypt ....coccoernreennns ST
10.16 Data Definitions for libcrypt......coueenneens e 91
IV Utility Libraries ... 92
11 Libraries .eeeeesseenees eeeRseeEaeER AR R AR R R SRR SRR E SRR RS R LR AR AR R E AR R R R R 93

iv © 2021 ISO/IEC - All rights reserved



https://standardsiso.com/api/?name=ec1428732e184b9268c47b0b920cbdc7

ISO/IEC 23360-3-2:2021(E)

11.1 Interfaces for libz.....ccoeeveeererenenee
11.2 Data Definitions for libz.................
11.3 Interfaces for libncurses........cccccovernnenee
11.4 Data Definitions for libncurses....
11.5 Interfaces for libncursesw ...
11.6 Data Definitions for libncursesw ..
11.7 Interfaces for libutil ....................

V Base LiDraries......c s sssssssssssssssssssssssssssssssssssssssssas

12 Libraries ...

12.1 Interfaces for libstdcXX..nisssnnna.
12 2 Interface Definitionsfor libstdexx

VI Package Format and Installation
13 Software Installation....

13.1 Package Dependencies ... .

13.2 Package Architecture Considerations..........

Annex A Alphabetical Listing of Interfaces by Library

A2 libCrypt e

A3 1ibdl i, .
A4 TIDGCC_S rerrrerrererserersesersesessenns
A5 1IDM oo

© 2021 ISO/IEC - All rights reserved v



https://standardsiso.com/api/?name=ec1428732e184b9268c47b0b920cbdc7

ISO/IEC 23360-3-2:2021(E)

Introduction

The LSB defines a binary interface for application programs that are compiled
and packaged for LSB-conforming implementations on many different hardware
architectures. A binary specification must include information specific to the
computer processor architecture for which it is intended. To avoid the complexity
of conditional descriptions, the specification has instead been divided into
generic parts which are augmented by one of several architecture-specific parts,
depending on the target processor architecture; the generic part will indicate

wihanrafarancasmct barmmadaetatha arcehibactigmn ot a0 d 1 o0 oo
AAH

e e e ST o o G O T RO Cr e e e Cpor oty 1ee=v Crooe

This document should be used in conjunction with the documents it references.
This document enumerates the system components it includes, but descriptions
of those components may be included entirely or partly in this document, paitly
in other documents, or entirely in other reference documents. For example, the
section that describes system service routines includes a list of the)system
routines supported in this interface, formal declarations of the data)structures
they use that are visible to applications, and a pointer to the’ underlying
referenced specification for information about the syntax and(semantics of each
call. Only those routines not described in standards referenced by this document,
or extensions to those standards, are described in ¢he detail. Information
referenced in this way is as much a part of this docufient as is the information
explicitly included here.

The specification carries a version number of either the form x.y or x.y.z. This
version number carries the following meanifig:

1. The first number (x) is the major version number. Versions sharing the same
major version number shall be compatible in a backwards direction; that is,
a newer version shall be compatible with an older version. Any deletion of
a library results in a new.\major version number. Interfaces marked as
deprecated may be remioved from the specification at a major version
change.

2. The second number (y) is the minor version number. Libraries and
individual interfaces may be added, but not removed. Interfaces may be
marked as deprecated at a minor version change. Other minor changes may
be permitted at the discretion of the LSB workgroup.

3. Thethird number (z), if present, is the editorial level. Only editorial changes
should be included in such versions.

Sinee)this specification is a descriptive Application Binary Interface, and not a
source level API specification, it is not possible to make a guarantee of 100%
backward compatibility between major releases. However, it is the intent that
those parts of the binary interface that are visible in the source level API will
remain backward compatible from version to version, except where a feature
marked as "Deprecated" in one release may be removed from a future release.
Implementors are strongly encouraged to make use of symbol versioning to
permit simultaneons suppart of applications conforming to different releases of

Vi

this specification.

LSB is a trademark of the Linux Foundation. Developers of applications or
implementations interested in using the trademark should see the Linux
Foundation Certification Policy for details.

© 2021 ISO/IEC - All rights reserved
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1 Scope

The Linux Standard Base (LSB) defines a system interface for compiled
applications and a minimal environment for support of installation scripts. Its
purpose is to enable a uniform industry standard environment for high-volume
applications conforming to the LSB.

These specifications are composed of two basic parts: a common part describing
those parts of the interface that remain constant across all implementations of the
LSB, and an architecture-specific part describing the parts of the interface that
vary by processor architecture. Together, the common part and the relevant

architecture-specific part for a single hardware architecture provide a complete
interface specification for compiled application programs on systems that share
a common hardware architecture.

The LSB contains both a set of Application Program Interfaces (APlIs) and
Application Binary Interfaces (ABIs). APIs may appear in the source.code of
portable applications, while the compiled binary of that application may use the
larger set of ABIs. A conforming implementation provides all of the-ABIs listed
here. The compilation system may replace (e.g. by macro definition) certain APlIs
with calls to one or more of the underlying binary interfaces, /and may insert calls
to binary interfaces as needed.

The LSB is primarily a binary interface definition. Not @l 6f the source level APIs
available to applications may be contained in this specification.

This is the Itanium™ architecture specific partief the Core module of the Linux
Standard Base (LSB). This part supplements) the common part of the LSB Core
module with those interfaces that differ between architectures.

This part should be used in conjunction with LSB Core - Generic, the common
part. Whenever a section of the comimon part is supplemented by architecture-
specific information, the commen part includes a reference to the architecture-
specific part. This part may‘@lso contain additional information that is not
referenced in the common part.

Interfaces described ini this part of the LSB Core Specification are mandatory
except where explicitly listed otherwise. Interfaces described in the LSB Core
module are supplemented by other LSB modules. All other modules depend on
the presence 0f.LSB Core.

2 © 2021 ISO/IEC - All rights reserved
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2 References

2.1 Normative References

The following specifications are incorporated by reference into this specification.
For dated references, only the edition cited applies. For undated references, the
latest edition of the referenced specification (including any amendments) applies.

Note: Where copies of a referenced specification are available on the World Wide
Web, a Uniform Resource Locator (URL) is given, for informative purposes only.
Such URL might at any given time resolve to a more recent copy of the specification,

or be out of date (not resolve). Reference copies of specifications at the revision level
indicated may be found at the Linux Foundation's Reference Specifications

(http:/ /refspecs.linuxbase.org) site.

Table 2-1 Normative References

Name

Title

URL

LSB Core - Generic

Linux Standard Base -
Core Specification -
Generic

http:/ /wwwlinuxbase.
org/spec/

Filesystem Hierarchy
Standard

Filesystem Hierarchy
Standard (FHS) 3.0

http:/ /refspecs.linuxba
se.org/fhs

Intel® Itanium™
Processor-specific

Intel® Itanium™
Processor-specifi€

http:/ /refspecs.linux-
foundation.org/elf/1A6

Languages -- C

Application Binary Application Binary 4-SysV-psABILpdf
Interface Interface
ISO C (1999) ISO/IEC9899:1999 -

Programming

ISO/IEC 14882: 2003
C++ Language

ISO/IEC 14882: 2003
Programming
languages --C++

Itanium™ Architecture
Software Developer's
Manual-Voolume 1

Itanium™ Architecture
Software Developer's
Manual Volume 1:
Application
Architecture

http:/ /refspecs.linux-
foundation.org/IA64-
softdevman-voll.pdf

Ttanium™ Architecture
Software Developer's
Manual Volume 2

Itanium™ Architecture
Software Developer's
Manual Volume 2:
System Architecture

http:/ /refspecs.linux-
foundation.org/IA64-
softdevman-vol2.pdf

Itanium™ Architecture
Software Developer's

Itanium™ Architecture
Software Developer's

http:/ /refspecs.linux-
foundation.org/IA64-

Manual Volume 3

Manual Volume 3:
Instruction Set
Reference

softdevman-vol3.pdf

Itanium™ Architecture
Software Developer's
Manual Volume 4

IA-64 Processor
Reference: Intel®
Itanium™ Processor

http:/ /refspecs.linux-
foundation.org/IA64-
softdevman-vol4.pdf

© 2021 ISO/IEC - All rights reserved
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Name

Title

URL

Reference Manual for
Software Development

Itanium™ C++ ABI

Itanium™ C++ ABI
(Revision 1.86)

http:/ /refspecs.linuxfo
undation.org/ cxxabi-
1.86.html

Itanium™ Software Itanium™ Software http:/ /refspecs.linux-

Conventions and Conventions & foundation.org/IA64co

Runtime-Guide RuntimeArchiteeture Frrertions-pef

Guide, September 2000

Large File Support Large File Support http:/ /www . UNIX-
systems.org/version2/
whatsnew /Ifs20marht
ml

Libncursesw API Libncursesw API http:/ /inwisible-

island.pet /Ncurses/ma
n/neurses.3x.html

Libncursesw Libncursesw http:/ /refspecs.linux-

Placeholder Specification foundation.org/libncur
Placeholder sesw /libncurses.html

POSIX 1003.1-2001 ISO/IEC 9945132003 | http://www.unix.org/

(ISO/IEC 9945-2003)

Information technology
-- Portable yOperating
System Interface
(POSIX). - Part 1: Base
Definitions

ISO/IEC ~ 9945-2:2003
Information technology
-- Portable Operating

System Interface
(POSIX) -- Part 2:
System Interfaces

ISO/IEC ~ 9945-3:2003

Information technology
-- Portable Operating
System Interface
(POSIX) -- Part 3: Shell
and Utilities

ISO/IEC ~ 9945-4:2003
Information technology
-- Portable Operating

version3/

S)’ Dt\—ill Illtbllu\-b
(POSIX) -- Part 4:
Rationale

Including Technical
Cor. 1: 2004

© 2021 ISO/IEC - All rights reserved
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Name

Title

URL

POSIX 1003.1-2008
(ISO/TEC 9945-2009)

Portable Operating
System Interface
(POSIX®) 2008 Edition
/ The Open Group
Technical Standard
Base Specifications,
Issue 7

http:/ /www.unix.org/
version4 /

SUSv2 CAE Specification, http:/ /www.opengrou
January 1997, System p.-org/publications/cat
Interfaces and Headers | alog/un.htm
(XSH),Issue 5 (ISBN: 1-
85912-181-0, C606)

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

SVID Issue 4 System V Interface http:/ /refspecs.linuxfo
Definition, Fourth undation.org/svid4/
Edition

System V ABI System V Application http:/ /www.sco.com/
Binary Interface, developers/devspecs/g
Edition'4:1 abi41.pdf

System V ABI Update System V Application http:/ /www.sco.com/
Bihary Interface - developers/ gabi/2003-
DRAFT - 17 December 12-17 / contents.html
2003

X/Open Cursesplssue 7 | X/Open Curses, Issue 7 | https://www2.opengro
(ISBN: 1-931624-83-6, up.org/ogsys/catalog/
The Open Group, C094
November 2009)

2.2 Informative References/Bibliography

The documents listed below provide essential background information to
implementors of this specification. These references are included for information
only, and do not represent normative parts of this specification.

Table 2-2 Other References

Name Titie URL
DWARF Debugging DWARF Debugging http:/ /www.dwarfstd.
Information Format, Information Format, org/doc/ DWARF4.pdf
Version 4 Version 4 (June 10,
2010)
© 2021 ISO/IEC - All rights reserved 5
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Name

Title

URL

IEC 60559/1EEE 754
Floating Point

IEC 60559:1989 Binary
floating-point
arithmetic for
microprocessor systems

http:/ /www .ieee.org/

ISO/IEC TR14652

ISO/IEC Technical
Report 14652:2002
Specification method
for cultural conventions

ITU-T V.42

International
Telecommunication
Union
Recommendation V.42
(2002): Error-correcting
procedures for DCEs
using asynchronous-to-
synchronous
conversionITUV

http:/ /www.itu.int/rec
/recommendation.asp?t
ype=folders&lang=e&p
arent=T-REC-V .42

Li18nux Globalization
Specification

LI1I8NUX 2000
Globalization
Specification, Version
1.0 with Amendment 4

http:/ /www.openil8n.
org/docs/html/LI18N
UX-2000-amd4.htm

Linux Allocated Device
Registry

LINUX ALLOCATED
DEVICES

http:/ /www.lanana.or
g/ docs/device-
list/ devices-2.6+.txt

Linux Assigned Names

Linux Assigned Names

http:/ /www .lanana.or

And Numbers And'Numbers g/

Authority Authority

Mozilla's NSS SSL Mozilla's NSS SSL http:/ /www.mozilla.or

Reference Reference g/ projects/security/ pk
i/nss/ref/ssl/

NSPR Refetence Mozilla's NSPR http:/ /refspecs.linuxfo

Reference undation.org/NSPR_A

PI_Reference/NSPR_A
PLhtml

PAM Open Software http:/ /www.opengrou

Foundation, Request
For Comments: 86.0 ,
October 1995, V. Samar
& R.Schemers (SunSoft)

p.-org/tech/rfc/mirror-
rfc/rfc86.0.txt

RFC 1321: The MD5

IETF RFC 1321: The

http:/ /www.ietf.org /rf

Message-Digest
Algorithm

MD5 Message-Digest
Algorithm

c/rfc1321.txt

RFC 1833: Binding
Protocols for ONC RPC
Version 2

IETF RFC 1833: Binding
Protocols for ONC RPC
Version 2

http:/ /www ietf.org/rf
c/rfc1833.txt

© 2021 ISO/IEC - All rights reserved



https://standardsiso.com/api/?name=ec1428732e184b9268c47b0b920cbdc7

ISO/IEC 23360-3-2:2021(E)

Name

Title

URL

RFC 1950: ZLIB

IETF RFC 1950: ZLIB

http:/ /www ietf.org/rf

Compressed Data Compressed Data ¢/ 1rfc1950.txt

Format Specication Format Specification

RFC 1951: DEFLATE IETF REC 1951: http:/ /www.ietf.org/rf
Compressed Data DEFLATE Compressed | c/rfc1951.txt

Format Specification

Data Format
Specification version 1.3

REFC 1952 GZIP Tile

TETFRFC 19527 GZ1T

http/7/Www ietf-org /Tt

Format Specification file format specification | c/rfc1952.txt

version 4.3
RFC 2440: OpenPGP IETF REC 2440: http:/ /www ietf.org/ vf
Message Format OpenPGP Message c/1fc2440.txt

Format
RFC 2821:Simple Mail IETF RFC 2821: Simple | http://www!ietf.org/rf
Transfer Protocol Mail Transfer Protocol c/rfc2821.txt
RFC 2822:Internet IETF RFC 2822: Internet | http://www.ietf.org/rf
Message Format Message Format c/¢fc2822.txt
RFC 5531/4506 RPC & | IETF RFC 5531 & 4506~ http:/ /www.ietf.org/
XDR

RFC 791:Internet

IETF REC 791: Internet

http:/ /www ietf.org/rf

Protocol Protocol Specification c/rfc791.txt
RPM Package Format RPM Padkage Format http:/ /www.rpm.org/
V3.0 max-rpm/sl-rpm-file-
format-rpm-file-
format.html
zlib Manual zlib 1.2 Manual http:/ /www.gzip.org/
zlib/

© 2021 ISO/IEC - All rights reserved
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3 Requirements

3.1 Relevant Libraries

The libraries listed in Table 3-1 shall be available on IA64 Linux Standard Base
systems, with the specified runtime names. These names override or supplement
the names specified in the generic LSB (LSB Core - Generic) specification. The
specified program interpreter, referred to as proginterp in this table, shall be used
to load the shared libraries specified by DT NEEDED entries at run time.

Table 3-1 Standard Librarv Names

Library Runtime Name
libc libc.s0.6.1
liberypt libcrypt.so.1
libdl libdl.so.2
libgec_s libgec_s.so0.1
libm libm.so.6.1
libncurses libncurses.so:b
libncursesw libncursesw.so.5
libpthread libpthread.so.0
libstdexx libstdc++.50.6
libutil libutil.so.1

libz libz.so.1
proginterp /1ib/1d-1sb-ia64.50.3

These libraries will be “in an implementation-defined directory which the

dynamic linker shall.§earch by default.

3.2 LSB Implementation Conformance

A conforming implementation is necessarily architecture specific, and must
provide the interfaces specified by both the generic LSB Core specification (LSB
Core \-~/Generic) and the relevant architecture specific part of the LSB Core

Specitfication.

Rationale: An implementation must provide at least the interfaces specified in these
specifications. It may also provide additional interfaces.

A conforming implementation shall satisfy the following requirements:

« A processor architecture represents a family of related processors which may

I101 1lclVU idclllil.dl [UdLuIC SCLS. Thc dl\,‘lli‘LULlUIC bPCLiIiL pdares UI ‘LllC LSB CUIC
Specification that supplement this specification for a given target processor
architecture describe a minimum acceptable processor. The implementation
shall provide all features of this processor, whether in hardware or through
emulation transparent to the application.

© 2021 ISO/IEC - All rights reserved
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+ The implementation shall be capable of executing compiled applications
having the format and using the system interfaces described in this
specification.

+ The implementation shall provide libraries containing the interfaces specified
by this specification, and shall provide a dynamic linking mechanism that
allows these interfaces to be attached to applications at runtime. All the
interfaces shall behave as specified in this specification.

¢ The map of virtual memory provided by the implementation shall conform to
the requirements of this specification.

 The implementation's low-level behavior with respect to function call linkage,
system traps, signals, and other such activities shall conform to the formats
described in this specification.

+ The implementation shall provide all of the mandatory interfaces in, théir
entirety.

+ The implementation may provide one or more of the optional intérfaces. Each
optional interface that is provided shall be provided in its entirety. The product
documentation shall state which optional interfaces are proyided.

+ The implementation shall provide all files and utilities specified as part of this
specification in the format defined here and in other 'documents normatively
included by reference. All commands and utilities shall behave as required by
this specification. The implementation shall a@lso provide all mandatory
components of an application's runtime environment that are included or
referenced in this specification.

+ The implementation, when provided with standard data formats and values at
a named interface, shall provide the behavior defined for those values and data
formats at that interface. Howevet;a conforming implementation may consist
of components which are separately packaged and/or sold. For example, a
vendor of a conforming implementation might sell the hardware, operating
system, and windowing system as separately packaged items.

 The implementationmady provide additional interfaces with different names.
It may also provide-additional behavior corresponding to data values outside
the standard ranges, for standard named interfaces.

3.3 LSB Application Conformance

A conforming application containing object files is necessarily architecture
specifie, and must conform to both the generic LSB Core specification (LSB Core
«Generic) and the relevant architecture specific part of the LSB Core Specification.
A~ conforming application which contains no object files may be architecture
neutral. Architecture neutral applications shall conform only to the requirements
of the generic LSB Core specification (LSB Core - Generic).

A conforming application shall satisfy the following requirements:

« Executable files shall be either object files in the format defined in the Object

Format section of this specification, Or script I1les in a scriptng language where
the interpreter is required by this specification.

+ Object files shall participate in dynamic linking as defined in the Program
Loading and Linking section of this specification.

* Object files shall employ only the instructions, traps, and other low-level
facilities defined as being for use by applications in the Low-Level System
Information section of this specification

© 2021 ISO/IEC - All rights reserved 9
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« If the application requires any optional interface defined in this specification in
order to be installed or to execute successfully, the requirement for that
optional interface shall be stated in the application's documentation.

« The application shall not use any interface or data format that is not required
to be provided by a conforming implementation, unless such an interface or
data format is supplied by another application through direct invocation of that
application during execution. The other application must also be a conforming
application, and the use of such interface or data format, as well as its source
(in other words, the other conforming application), shall be identified in the
documentation of the application.

« The application shall not use any values for a named interface that are reserved
for vendor extensions.

A strictly conforming application shall not require or use any interface, facility,
or implementation-defined extension not defined in this specification in order to
be installed or to execute successfully.

10
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4 Terms and Definitions

For the purposes of this document, the terms and definitions given in ISO/IEC
2382, ISO 80000-2, and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the
following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp
— IEC Electropedia: available at http:/ /www.electropedia.org/

4.1

archLSB

Some LSB specification documents have both a generic, architecture-riefitral
part and an architecture-specific part. The latter describes elemerits;whose
definitions may be unique to a particular processor architecture,-The term
archLSB may be used in the generic part to refer to the corresponding section
of the architecture-specific part.

4.2

Binary Standard, ABI

The total set of interfaces that are available to be used in the compiled binary
code of a conforming application, including the run-time details such as
calling conventions, binary format;, Ci*+ name mangling, etc.

4.3

Implementation-defined

Describes a valueler behavior that is not defined by this document but is
selected by ahlimplementor. The value or behavior may vary among
implementations that conform to this document. An application should not
rely on the. existence of the value or behavior. An application that relies on
such & value or behavior cannot be assured to be portable across conforming
impleinentations. The implementor shall document such a value or behavior
so that it can be used correctly by an application.

4.4

Shell Script

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

© 2021 ISO/IEC - All rights reserved 11
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4.5

Source Standard, API

The total set of interfaces that are available to be used in the source code of a
conforming application. Due to translations, the Binary Standard and the
Source Standard may contain some different interfaces.

4.6

Undefined

Describes the nature of a value or behavior not defined by this document
which results from use of an invalid program construct or invalid data inptt-
The value or behavior may vary among implementations that conformto'this
document. An application should not rely on the existence or validity of the
value or behavior. An application that relies on any particular'value or
behavior cannot be assured to be portable acrogs Dconforming
implementations.

4.7

Unspecified

Describes the nature of a value or behavior not specified by this document
which results from use of a valid program construct or valid data input. The
value or behavior may vary amohg implementations that conform to this
document. An application shoul@not rely on the existence or validity of the
value or behavior. An application that relies on any particular value or
behavior cannot be assured to be portable across conforming
implementations.

In addition, for theportions of this specification which build on IEEE Std 1003.1-
2001, the definitiens given in IEEE Std 1003.1-2001, Base Definitions, Chapter 3

apply.

12
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5 Documentation Conventions

Throughout this document, the following typographic conventions are used:

function ()

the name of a function

command

the name of a command or utility

CONSFANT
a constant value

parameter

a parameter

variable
a variable
Throughout this specification, several tables of interfaces<are~presented. Each
entry in these tables has the following format:
name

the name of the interface
(symver)
An optional symbol version identifier, if required.

[refno]

A reference number indexing the table of referenced specifications that
follows this table.

For example,

forkpty(GLIBC_2.9) [SUSv4]

refers to the.interface named forkpty () with symbol version GLIBC_2.0 that is
defined ifi the reference indicated by the tag susv4.

Neote: For symbols with versions which differ between architectures, the symbol
Versions are defined in the architecture specific parts of of this module specification
only. In the generic part, they will appear without symbol versions.

© 2021 ISO/IEC - All rights reserved 13



https://standardsiso.com/api/?name=ec1428732e184b9268c47b0b920cbdc7

ISO/IEC 23360-3-2:2021(E)

II Executable and Linking Format (ELF)
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6 Introduction

Executable and Linking Format (ELF) defines the object format for compiled
applications. This specification supplements the information found in System V
ABI Update and Intel® Itanium™ Processor-specific Application Binary Interface,
and is intended to document additions made since the publication of that
document.
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7 Low Level System Information

7.1 Machine Interface

7.1.1 Processor Architecture
The Itanium™ Architecture is specified by the following documents
+ Itanium™ Architecture Software Developer's Manual Volume 1

+ Itanium™ Architecture Software Developer's Manual Volume 2

~Itantum M ATchitecture Software Devetoper's Marual Voturme 3
+ Itanium™ Architecture Software Developer's Manual Volume 4
¢ Itanium™ Software Conventions and Runtime Guide

+ Intel® Itanium™ Processor-specific Application Binary Interface

Only the features of the Itanium™ processor instruction set may be assumed to
be present. An application should determine if any additional instfuction set
features are available before using those additional features. If ‘a.feature is not
present, then the application may not use it.

Conforming applications may use only instructions swhich do not require
elevated privileges.

Conforming applications shall not invoke the dmplementations underlying
system call interface directly. The interfaces in the implementation base libraries
shall be used instead.

Rationale: Implementation-supplied baselibraries may use the system call interface
but applications must not assume any particular operating system or kernel version
is present.

There are some features of thedtanium™ processor architecture that need not be
supported by a conforming implementation. These are described in this chapter.
A conforming application'shall not rely on these features.

Applications conforming to this specification must provide feedback to the user
if a feature that is(required for correct execution of the application is not present.
Applications eonforming to this specification should attempt to execute in a
diminished-capacity if a required feature is not present.

This specfication does not provide any performance guarantees of a conforming
system.)A system conforming to this specification may be implemented in either
hardware or software.

This specification describes only LP64 (i.e. 32-bit integers, 64-bit longs and
pointers) based implementations. Implementations may also provide ILP32 (32-
bit integers, longs, and pointers), but conforming applications shall not rely on
support for ILP32. See section 1.2 of the Intel® Itanium™ Processor-specific
Application Binary Interface for further information.

16

7.1.2 Data Representation

The following sections, in conjunction with section 4 of Itanium™ Software
Conventions and Runtime Guide, define the size, alignment requirements, and
hardware representation of the standard C data types.

Within this specification, the term byte refers to an 8-bit object, the term
halfword refers to a 16-bit object, the term word refers to a 32-bit object, the term
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doubleword refers to a 64-bit object, and the term quadword refers to a 128-bit

object.

7.1.2.1 Byte Ordering

LSB-conforming applications shall use little-endian byte ordering. LSB-
conforming implementations may support big-endian applications.

7.1.2.2 Fundamental Types

Table 7-1 describes how fundemental C language data types shall be represented:

Table 7-1 Scalar Types

© 2021 ISO/IEC - All rights reserved

Type C sizeof Alignment Hardware
(bytes) Representa-
tion
_Bool 1 1 byte((sign
Gnhspecified)
char 1 1 signed byte
signed char
unsigned signed byte
char
short signed half-
2 2
word
signed short
unsigned unsigned
short halfword
int 4 4 signed word
Integral signed int
Gnsigned int unsigned
word
long 3 8 signed dou-
bleword
signed long
unsigned unsigned
long doubleword
long long 8 8 signed dou-
bleword
signed long
Tong
unsigned unsigned
long long doubleword
Pointer any-type* 8 8 unsigned
doubleword

17
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Type C sizeof Alignment Hardware
(bytes) Representa-
tion
any-type
(*) ()
float 4 4 IEEE Single-
precision
Floating- double 8 8 IEEE Double-
Point Prprieinn
long double | 16 16 IEEE Double-
extended

A null pointer (for all types) shall have the value zero.

7.1.2.3 Aggregates and Unions

Aggregates (structures and arrays) and unions assume the aligninent of their
most strictly aligned component. The size of any object, including aggregates and
unions, shall always be a multiple of the object's alignment.”An array uses the
same alignment as its elements. Structure and union objects may require padding
to meet size and element constraints. The contents of such padding is undefined.

* An entire structure or union object shall be alignied on the same boundary as
its most strictly aligned member.

« Each member shall be assigned to :the' lowest available offset with the
appropriate alignment. This may require internal padding, depending on the
previous member.

+ A structure's size shall be incréased, if necessary, to make it a multiple of the
alignment. This may requiré4uail padding, depending on the last member.

A conforming applicationhall not read padding.

struct {
char c;

}

Byte aligned, sizeofis1

Offset Byte 0
0 c

Figure 7-1 Structure Smaller Than A Word

struct {
char c;
char d-
short s;
int i;
long 1;

Doubleword Aligned, sizeof is 16
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Offset Byte 3 Byte 2 Byte 1 Byte 0
0 s’ d! c
4 i
8 1°
12

Figure 7-2 No Padding

struct {
char c¢;
long 1;
int i;
short s;

Doubleword Aligned, sizeof is 24

Offset Byte 3 Byte 2 Byte 1 Byte 0

0 pad’ c0

4 pad*

8 1°

12

16 i

20 pad? s

Figure 7-3 Internal and Tail Padding

7.1.2.4 Bit Fields

C struct and unien definitions may have bit-fields, which define integral objects
with a specified number of bits.

Bit fields-that are declared with neither signed nor unsigned specifier shall
always.betreated as unsigned. Bit fields obey the same size and alignment rules
as _othet structure and union members, with the following additional properties:

+Bit-fields are allocated from right to left (least to most significant).

« A bit-field must entirely reside in a storage unit for its appropriate type. A bit
field shall never cross its unit boundary.

+ Bit-fields may share a storage unit with other struct/union members,
including members that are not bit fields. Such other struct/union members
shall occupy different parts of the storage unit

+ The type of unnamed bit-fields shall not affect the alignment of a structure or
union, although individual bit-field member offsets shall obey the alignment

constraints.
Bit-field Type Width w Range
signed char 1to8 -2"" to 2"*'-1
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Bit-field Type Width w Range
char 0 to 2"-1
unsigned char 0 to 2"-1
signed short -2"" to 2"*'-1
short 0 to 2"-1
unsigned short Ttol6 0 to 2"-1
signed int -2"" to 2"*'-1
int 1 £ AR 0 to 2"-1
unsigned int e 0 to 2"-1
signed long -2"" to 2"*'-1
long 0 to 2"-1
unsigned long 1to 64 0 to 2"-1

Figure 7-4 Bit-Field Ranges

7.2 Function Calling Sequence

LSB-conforming applications shall use the procedure linlkage and function calling
sequence as defined in Chapter 8.4 of the Itanium™ Software Conventions and
Runtime Guide.

7.2.1 Registers

The CPU general and other registers are\as defined in the Itanium™ Architecture
Software Developer's Manual Volumeé-“1 Section 3.1.

7.2.2 Floating Point Registers

The floating point registers-are as defined in the Itanium™ Architecture Software
Developer's Manual V.olume 1 Section 3.1.

7.2.3 Stack Frame

The stackframelayout is as described in the Itanium™ Software Conventions and
Runtime Guide Chapter 8.4.

7.2:4 Arguments
7:2.4.1 Introduction

The procedure parameter passing mechanism is as described in the Itanium™
Software Conventions and Runtime Guide Chapter 8.5. The following
subsections provide additional information.

7.2.4.2 Integral/Pointer

20

See Itanium™ Software Conventions and Runtime Guide Chapter 8.5.

7.2.4.3 Floating Point

See Itanium™ Software Conventions and Runtime Guide Chapter 8.5.
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7.2.4.4 Struct and Union Point

See Itanium™ Software Conventions and Runtime Guide Chapter 8.5.

7.2.4.5 Variable Arguments

See Itanium™ Software Conventions and Runtime Guide Chapter 8.5.4.

7.2.5 Return Values
7.2.5.1 Introduction

Values are returned from functions as described in Itanium™ Software
Conventions and Runtime Guide Chapter 8.6, and as further described here.

7.2.5.2 Void

Functions that return no value (void functions) are not required to(put any
particular value in any general register.

7.2.5.3 Integral/Pointer

See Itanium™ Software Conventions and Runtime Guide Chiapter 8.6.

7.2.5.4 Floating Point

See Itanium™ Software Conventions and Runtime'Guide Chapter 8.6.

7.2.5.5 Struct and Union

See Itanium™ Software Conventions and Runtime Guide Chapter 8.6 (aggregate
return values). Depending on the sizg,(including any padding), aggregate data
types may be passed in one or more general registers, or in memory.

7.3 Operating System Interface

LSB-conforming applicatiens shall use the Operating System Interfaces as
defined in Chapter 370f the Intel® Itanium™ Processor-specific Application
Binary Interface.

7.3.1 Processor Execution Mode

Applications must assume that they will execute in the least privileged user mode
(i.e. 1ével'3). Other privilege levels are reserved for the Operating System.

7.3.2 Exception Interface

7.3.2.1 Introduction

LSB-conforming implementations shall support the exception interface as
specified in Intel® Itanium™ Processor-specific Application Binary Interface,
section 3.3.1.

7.3.2.2 Hardware Exception Types

See Intel® Itanium™ Processor-specific Application Binary Interface, section
3.3.1.
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7.3.2.3 Software Trap Types

See Intel® Itanium™ Processor-specific Application Binary Interface, section
3.3.1.

7.3.3 Signal Delivery

LSB-conforming systems shall deliver signals as specified in Intel® Itanium™
Processor-specific Application Binary Interface, section 3.3.2.

7.3.3.1 Signal Handler Interface

The signal handler interface shall be as specified in Intel® Itanium™ Processor-
specific Application Binary Interface, section 3.3.3.

7.3.4 Debugging Support
The LSB does not specify debugging information.

7.3.5 Process Startup

LSB-conforming systems shall initialize processes as speecified in Intel®
Itanium™ Processor-specific Application Binary Interface,'section 3.3.5.

7.4 Process Initialization

LSB-conforming applications shall use the Proeéss Startup as defined in Section
3.3.5 of the Intel® Itanium™ Processor-specific Application Binary Interface.

7.4.1 Special Registers

Intel® Itanium™ Processor-specifici:Application Binary Interface, section 3.3.5,
defines required register initializatiens for process startup.

7.4.2 Process Stack-(on entry)

As defined in Intel® Itanium™ Processor-specific Application Binary Interface,
section 3.3.5, the retufn pointer register (rp) shall contain a valid return address,
such that if the dpplication program returns from the main entry routine, the
implementation shall cause the application to exit normally, using the returned
value as the-exit status. Further, the unwind information for this "bottom of stack"
routine in the implementation shall provide a mechanism for recognizing the
bottomrof the stack during a stack unwind.

74.3 Auxiliary Vector

The auxiliary vector conveys information from the operating system to the
application. Only the terminating null auxiliary vector entry is required, but if
any other entries are present, they shall be interpreted as follows. This vector is
an array of the following structures.

def otruct

22

)
g

{

long int a_type; /* Entry type */
union
{
long int a val; /* Integer value */
void *a ptr; /* Pointer value */
void (*a_fcn) (void); /* Function pointer value */
} a un;
} auxv_t;
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The application shall interpret the a un value according to the a type. Other
auxiliary vector types are reserved.

The a_type field shall contain one of the following values:

AT_NULL

The last entry in the array has type AT_NULL. The value in a_un is undefined.

AT_IGNORE

The value in a_un is undefined, and should be ignored.

AT_EXECFD

File descriptor of program

AT_PHDR

Program headers for program

AT_PHENT

Size of program header entry

AT_PHNUM

Number of program headers
AT_PAGESZ

System page size
AT_BASE

Base address of interpreter
AT_FLAGS

Flags
AT_ENTRY

Entry point.of-program

AT_NOTELE
Program is not ELF

AT VID
Real uid

AT_EUID
Effective uid

AT _GID

Real gid

AT_EGID
Effective gid
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AT_CLKTCK

Frequency of times()

AT_PLATFORM
String identifying platform.

AT_HWCAP

Machine dependent hints about processor capabilities.

AT EPUCW

Used FPU control word

AT_DCACHEBSIZE

Data cache block size

AT_ICACHEBSIZE

Instruction cache block size

AT_UCACHEBSIZE

Unified cache block size

Note: The auxiliary vector is intended for passing-information from the operating
system to the program interpreter.

7.4.4 Environment

Although a pointer to the environment vector should be available as a third
argument to the main() entry jpoint, conforming applications should use
getenv () to access the environment. (See POSIX 1003.1-2008 (ISO/IEC 9945-
2009), Section exec () ).

7.5 Coding Examples

7.5.1 Introduction

LSB-conformihg applications may implement fundamental operations using the
Coding Examples as shown below.

Sample cede sequences and coding conventions can be found in Itanium™
Software Conventions and Runtime Guide, Chapter 9.

7:5.2 Code Model Overview/Architecture Constraints

As defined in Intel® Itanium™ Processor-specific Application Binary Interface,
relocatable files, executable files, and shared object files that are supplied as part
of an application shall use Position Independent Code, as described in Itanium™
Software Conventions and Runtime Guide, Chapter 12.

24

7.5.3 Position-Independent Function Prologue

See Itanium™ Software Conventions and Runtime Guide, Chapter 8.4.

7.5.4 Data Objects

See Intel® Itanium™ Processor-specific Application Binary Interface, Chapter
5.3.4, and Itanium™ Software Conventions and Runtime Guide, Chapter 12.3.
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7.5.4.1 Absolute Load & Store

Conforming applications shall not use absolute addressing.

7.5.4.2 Position Relative Load & Store

See Intel® Itanium™ Processor-specific Application Binary Interface, Chapter
5.3.4.

7.5.5 Function Calls

See Ttaninm™ Software Conventions and Runtime Guide Fhapfpr 84

Four types of procedure call are defined in Itanium™ Software Conventions and
Runtime Guide, Chapter 8.3. Although special calling conventions are permitteg,
provided that the compiler and runtime library agree on these conventions, mone
are defined for this standard. Consequently, no application shall depend-6n a
type of procedure call other than Direct Calls, Direct Dynamically Linked Calls,
or Indirect Calls, as defined in Itanium™ Software Conventions ahd“Runtime
Guide, Chapter 8.3.

7.5.5.1 Absolute Direct Function Call

Conforming applications shall not use absolute addressing,.

7.5.5.2 Absolute Indirect Function Call

Conforming applications shall not use absolutesaddressing.

7.5.5.3 Position-Independent Direct Function Call

See Itanium™ Software Conventions@nd Runtime Guide, Chapter 8.4.1.

7.5.5.4 Position-Independent Indirect Function Call

See Itanium™ Software Conventions and Runtime Guide, Chapter 8.4.2.

7.5.6 Branching

Branching is described in Itanium™ Architecture Software Developer's Manual
Volume 4, Chapter 4.5.

7.5.6.1(Branch Instruction

See tanium™ Architecture Software Developer's Manual Volume 4, Chapter 4.5.

7:5.6.2 Absolute switch() code

Conforming applications shall not use absolute addressing.

7.5.6.3 Position-Independent switch() code

Where there are several possible targets for a branch, the compiler may use a

llulll‘UEI Uf L‘liffﬁlelll LUdE 551[616”.1()1[ bl.ld.l.ﬂgitfb. SCC Ildlliulllm” SUILWdIC
Conventions and Runtime Guide, Chapter 9.1.7.

7.6 C Stack Frame
7.6.1 Variable Argument List

See Itanium™ Software Conventions and Runtime Guide, Chapter 8.5.2, and 8.5.4.
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7.6.2 Dynamic Allocation of Stack Space

The C library alloca() function should be used to dynamically allocate stack
space.

7.7 Debug Information

The LSB does not currently specify the format of Debug information.
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8 Object Format

8.1 Introduction

LSB-conforming implementations shall support the Executable and Linking
Format (ELF) object file format, as defined by the following documents:

» System V ABI
+ System V ABI Update

¢ Intel® Itanium™ Processor-specific Application Binary Interface

» LSB Core - Generic

« this document

8.2 ELF Header

8.2.1 Machine Information

LSB-conforming applications shall use the Machine Informationl as defined in
Intel® Itanium™ Processor-specific Application Binary Interface, Chapter 4.
Implementations shall support the LP64 model. It is unspecified whether or not
the ILP32 model shall also be supported.

8.2.1.1 File Class

For LP64 relocatable objects, the file class valuetin e ident[EI CLASS] may be
either ELFCLASS32 or ELFCLASS64, and 4/conforming linker must be able to
process either or both classes.

8.2.1.2 Data Encoding

Implementations shall support 2's complement, little endian data encoding. The
data encoding valueine iden®[EI DATA] shall contain the value ELFDATA2LSB.
8.2.1.3 OS Identification

The OS Identifieation field e ident[EI 0SaBI] shall contain the value
ELFOSABI NONE,.

8.2.1.4 Processor Identification

The precessor identification value held in e machine shall contain the value
EM A 64.

8.2.1.5 Processor Specific Flags

The flags field e flags shall be as described in Intel® Itanium™ Processor-
specific Application Binary Interface, Chapter 4.1.1.6.

The following additional processor-specific flags are defined:

I'able s-1 Additional I'rocessor-Specific blags

Name Value

EF_IA_64_LINUX_EXECUTABLE_S | 0x00000001
TACK
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EF_TA_64_LINUX_EXECUTABLE_STACK
The stack and heap sections are executable. If this flag is not set, code can not
be executed from the stack or heap.
8.3 Sections

The Itanium™ architecture defines two processor-specific section types, as
described in Intel® Itanium™ Processor-specific Application Binary Interface,
Chapter 4.

The following sections are defined in the Intel® Itanium™ Processor-specifiq
Application Binary Interface.

Table 8-2 ELF Special Sections

Attributes

SHF_AL-
LOC#+SHF_WRITE+SH
F_IA 64_SHORT

Name Type
.got SHT_PROGBITS

JA_64.archext SHT_IA_64_EXT 0

SHF_AL-
LOC+SHF_WRITE+SH
F_IA_64_SHORT

JA_64.pltoft SHT_PROGBITS

JA_64.unwind SHT_IA_64 UNWIND | SHF_AL-
LOC+SHF_LINK_OR-
DER

JA_64.unwind_info SHT- PROGBITS SHF_ALLOC

plt SHT_PROGBITS SHF_ALLOC+SHF_EX-
ECINSTR

.sbss SHT_NOBITS SHF_AL-
LOC+SHF_WRITE+SH
F_IA_64_SHORT

.sdata SHT_PROGBITS SHF_AL-
LOC+SHF_WRITE+SH
F_IA_64_SHORT

.sdatal SHT_PROGBITS SHF_AL-
LOC+SHF_WRITE+SH
F_IA_64_SHORT

.got

Fhi oot the ElobatOffeet-Fabie-SeeCodime E .
3, “Special Sections' in Chapter 4, and “Global Offset Table' in Chapter 5 of
the processor supplement for more information.

JA_64.archext

This section holds product-specific extension bits. The link editor will
perform a logical "or" of the extension bits of each object when creating an
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executable so that it creates only a single .IA_64.archext section in the
executable.

64.pltoff

This section holds local function descriptor entries.

64.unwind

This section holds the unwind function table. The contents are described in
the Intel (r) [tanium (tm) Processor Specific ABL

JA_

plt

64.unwind_info

This section holds stack unwind and and exception handling information
The exception handling information is programming language specific, and
is unspecified.

This section holds the procedure linkage table.

.sbss

This section holds uninitialized data that contribute to the program's
memory image. Data objects contained in this se¢tion are recommended to
be eight bytes or less in size. The system initializes the data with zeroes when
the program begins to run. The section oceupies no file space, as indicated
by the section type SHT_NOBITS. The_§bss section is placed so it may be
accessed using short direct addressing (22 bit offset from gp).

.sdata

This section and the .sdatal Section hold initialized data that contribute to
the program's memory image. Data objects contained in this section are
recommended to be eight'bytes or less in size. The .sdata and .sdatal sections
are placed so they maybe accessed using short direct addressing (22 bit offset
from gp).

.sdatal

See .sdata.

8.3.2 Linux Special Sections

Thetollowing Linux I1A-64 specific sections are defined here.

Table 8-3 Additional Special Sections

Name Type Attributes
.opd SHT_PROGBITS SHF_ALLOC
rela.dyn SHT RELA SHF_ALLOC
rela.JA_64.pltoff SHT_RELA SHF_ALLOC

.opd

This section holds function descriptors.

© 2021 ISO/IEC - All rights reserved 29



https://standardsiso.com/api/?name=ec1428732e184b9268c47b0b920cbdc7

ISO/IEC 23360-3-2:2021(E)

rela.dyn
This section holds RELA type relocation information for all sections of a
shared library except the PLT.

-rela.JA_64.pltoff

This section holds relocation information, as described in “Relocation' section
in Chapter 4 of System V ABI Update. These relocations are applied to
the .IA_64.pltoff section.

8.3.3 Section Types

Section Types are described in the Intel® Itanium™ Processor-specific
Application Binary Interface, Chapter 4.2. LSB conforming implementations are
not required to use any sections in the range from SHT IA 64 LOPSREG) to
SHT IA 64 HIPSREG. Additionally, LSB conforming implementations dre not
required to support the SHT IA 64 PRIORITY INIT section, beyond ‘the gABI
requirements for the handling of unrecognized section types, linking’them into a
contiguous section in the object file created by the static linker.

8.3.4 Section Attribute Flags

LSB-conforming implementations shall support the ‘section attribute flags
specified in Intel® Itanium™ Processor-specific Application Binary Interface,
Chapter 4.2.2.

8.3.5 Special Section Types

The special section types sHT 1a64 ExTyand SHT IA64 UNWIND are defined in
Intel® Itanium™ Processor-specific Application Binary Interface, Chapter 4.2.1.

8.4 Symbol Table

If an executable file contains’ a reference to a function defined in one of its
associated shared objects,the symbol table section for that file shall contain an
entry for that symbol-The st shndx member of that symbol table entry contains
SHN UNDEF. This signals to the dynamic linker that the symbol definition for that
function is not contained in the executable file itself. If that symbol has been
allocated a procedure linkage table entry in the executable file, and the st value
member for that symbol table entry is non-zero, the value shall contain the virtual
address of'the first instruction of that procedure linkage table entry. Otherwise,
the/st—value member contains zero. This procedure linkage table entry address
is_tised by the dynamic linker in resolving references to the address of the
function.

8.5 Relocation

8.5.1 Relocation Types

I QR-rnnFnrming svstems shall support the relacation types described in Intel®

30

Itanium™ Processor-specific Application Binary Interface, Chapter 4.3.

© 2021 ISO/IEC - All rights reserved



https://standardsiso.com/api/?name=ec1428732e184b9268c47b0b920cbdc7

ISO/IEC 23360-3-2:2021(E)

9 Program Loading and Dynamic Linking

9.1 Introduction

LSB-conforming implementations shall support the object file information and
system actions that create running programs as specified in the System V ABI,
Intel® Itanium™ Processor-specific Application Binary Interface and as
supplemented by the Linux Standard Base Specification and this document.

9.2 Program Header

The program header shall be as defined in the Intel® Itanium™ Processor-specific
Application Binary Interface, Chapter 5.

9.2.1 Types

See Intel® Itanium™ Processor-specific Application Binary Interface, Chrapter 5.1.

9.2.2 Flags

See Intel® Itanium™ Processor-specific Application Binary Interface, Chapter 5.1.

9.3 Program Loading

See Intel® Itanium™ Processor-specific Application‘Binary Interface, Chapter 5.2.

9.4 Dynamic Linking

See Intel® Itanium™ Processor-specific Application Binary Interface, Chapter 5.3.
9.4.1 Dynamic Entries
9.4.1.1 ELF Dynamic Entries

The following dynamic enfries are defined in the Intel® Itanium™ Processor-
specific Application Binary Interface, Chapter 5.3.2.

DT_PLTGOT

This entry's d_ptr member gives the address of the first byte in the procedure
linkage-table

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

DT_RELACOUNT

The number of relative relocations in .rela.dyn

9.4.2 Global Offset Table

See Intel® Ttaninm™™ prnrpqcnr-q}’mr‘iﬁr‘ Ar\r\]ir‘nﬁn‘n Binarv Interface thpfpr

5.34.

9.4.3 Shared Object Dependencies

See Intel® Itanium™ Processor-specific Application Binary Interface, Chapter
5.3.3.
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9.4.4 Function Addresses

See Intel® Itanium™ Processor-specific Application Binary Interface, Chapter
5.3.5.

9.4.5 Procedure Linkage Table

See Intel® Itanium™ Processor-specific Application Binary Interface, Chapter
5.3.6.

9.4.6 Initialization and Termination Functions

See Intel® Itanium™ Processor-specific Application Binary Interface, Chapter
5.3.7.
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10 Libraries

An LSB-conforming implementation shall support base libraries which provide
interfaces for accessing the operating system, processor and other hardware in
the system.

Only interfaces and interface details which are unique to the Itanium™ platform
are defined here. This section should be used in conjunction with the
corresponding section of LSB Core - Generic.

10.1 Program Interpreter/Dynamic Linker

The Program Interpreter shall be /1ib/1d-1sb-ia64.s0.3.
10.2 Interfaces for libc
Table 10-1 defines the library name and shared object name for the libc library

Table 10-1 libc Definition

Library: libc

SONAME: libc.so.6.1

The behavior of the interfaces in this library is specified-by the following specifi-
cations:

[LES] Large File Support

[LSB] LSB Core - Generic

[RPC + XDR] RFC 5531/4506 RPC & XDR
[SUSv2] SUSv2

[SUSv3] POSIX 1003.1-2001 (ISO/JEE€9945-2003)
[SUSv4] POSIX 1003.1-2008 (ISQYIEC 9945-2009)
[SVID.4] SVID Issue 4

10.2.1 RPC
10.2.1.1 Interfaces for RPC

An LSB conforming implementation shall provide the architecture specific
functions foryRPC specified in Table 10-2, with the full mandatory functionality
as described in the referenced underlying specification.

Table 10-2 libc - RPC Function Interfaces

authnone_create(
GLIBC_2.2)
[SVID 4]

callrpc(GLIBC_2.
2) [RPC + XDR]

cInt_create(GLIB
C_2.2)[SVID 4]

cInt_pcreateerror
(GLIBC_2.2)
[SVID.4]

cInt_perrno(GLI
BC_2.2) [SVID.4]

cInt_perror(GLIB
C_2.2) [SVID 4]

Clnt_spcreateerro
r(GLIBC_Z.Z)

QNI 41

cInt_sperrno(GLI
BC_2.2) [SVID 4]

[OVID.T]

cInt_sperror(GLI
BC_2.2) [SVID 4]

cIntraw_create(G
LIBC_2.2) [RPC +
XDR]

cInttcp_create(G
LIBC_2.2) [RPC +
XDR]

cIntudp_bufcreat
e(GLIBC_2.2)
[RPC + XDR]
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cIntudp_create(G
LIBC_2.2) [RPC +
XDR]

key_decryptsessi
on(GLIBC_2.2)
[SVID.4]

pmap_getport(G
LIBC_2.2) [LSB]

pmap_set(GLIBC
_2.2) [LSB]

pmap_unset(GLI
BC_2.2) [LSB]

svc_getreqset(GL
IBC_2.2) [SVID 4]

svc_register(GLI
BC_2.2) [LSB]

sve_run(GLIBC_
2.2) [LSB]

svc_sendreply(G
LIBC_2.2) [LSB]

sveerr_auth(GLI
BC_2.2) [SVID.4]

svcerr_decode(G
LIBC_2.2)
[SVID.4]

svcerr_noproc(G
LIBC_2.2)
[SVID.4]

svcerr_noprog(G
LIBC_2.2)
[SVID.4]

SVCeIT_progvers(
GLIBC_2.2)
[SVID 4]

svcerr_systemerr
(GLIBC_2.2)
[SVID 4]

svcerr_weakauth
(GLIBC_2.2)
[SVID.4]

svefd_create(GLI
BC_2.2) [RPC +
XDR]

svcraw_create(G
LIBC_2.2) [RPC +
XDR]

svctcp_create(GL
IBC_2.2) [LSB]

svcudp_create(G
LIBC_2.2){LSB]

xdr_accepted_re
ply(GLIBC_2.2)
[SVID.4]

xdr_array(GLIBC
_2.2) [SVID.4]

xdr_bool(GLIBC
_2.2) [SVID.4]

xdf)bytes(GLIBC
(2,2) [SVID 4]

xdr_callhdr(GLI
BC_2.2) [SVID.4]

xdr_callmsg(GLI
BC_2.2) [SVID.4]

xdr_char(GIIBE
_2.2)[SVID.4]

xdr_double(GLIB
C_2.2) [SVID.4]

xdr_enum(GLIB
C_2.2) [SVID 4]

xdr_float(GLIBC
_2.2)[SVID 4]

xdr_free(GLIBC_
2.2SVID 4]

xdr_int(GLIBC_2
.2) [SVID 4]

xdr_long(GLIBC
_2.2)[SVID 4]

xdr_opaque(GLI
BC_2.2) [SVID.4]

xdr_opaque_aut
h(GLIBC_2.2)
[SVID.4]

xdr_pointer(GLI
BC_2.2) [SVID 4]

xdr_reference(G

xdr_rejected_repl

xdr_replymsg(G

xdr_short(GLIBC

LIBC_2.2) y(GLIBC.2.2) LIBC_2.2) _2.2) [SVID 4]
[SVID.4] [SVID.4] [SVID.4]

xdr_string(GLIB | &dr_u_char(GLIB | xdr_u_int(GLIBC | xdr_u_long(GLIB
C_2.2)[SVID 4] C_2.2)[SVID 4] _2.2) [LSB] C_2.2) [SVID.4]

xdr_u_shoxt(GLI
BC_2.2) [SVID.4]

xdr_union(GLIB
C_2.2)[SVID 4]

xdr_vector(GLIB
C_2.2)[SVID 4]

xdr_void(GLIBC
_2.2) [SVID 4]

xdrWirapstring(
GHEIBC_2.2)
{SVID.4]

xdrmem_create(
GLIBC_2.2)
[SVID.4]

xdrrec_create(GL
IBC_2.2) [SVID 4]

xdrrec_endofreco
rd(GLIBC_2.2)
[RPC + XDR]

xdrrec_eof(GLIB
C_2.2)[SVID 4]

xdrrec_skiprecor
d(GLIBC_2.2)
[RPC + XDR]

xdrstdio_create(
GLIBC_2.2) [LSB]

An LSB conforming implementation shall provide the architecture specific

deprecated functions for RPC specified in Table 10-3, with the full mandatory
functionality as described in the referenced underlying specification.

Note: These interfaces are deprecated, and applications should avoid using them.
These interfaces may be withdrawn in future releases of this specification.
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Table 10-3 libc - RPC Deprecated Function Interfaces

key_decryptsessi
on(GLIBC_2.2)
[SVID.4]

10.2.2 Epoll

10.2.2.1 Interfaces for Epoll

No external functions are defined for libc - Epoll in this part of the specification

See also the generic specification.

10.2.3 System Calls

10.2.3.1 Interfaces for System Calls

An LSB conforming implementation shall provide the architecture’ specific
functions for System Calls specified in Table 10-4, with the fulD mandatory
functionality as described in the referenced underlying specification.

Table 10-4 libc - System Calls Function Interfaces

[LSB]

[LSB]

_ fxstat(GLIBC_ | __getpgid(GLIB | __Ixstat(GLIB€_2 | _ xmknod(GLIB
2.2) [LSB] C_2.2) [LSB] .2) [LSB] C_2.2) [LSB]

_ xstat(GLIBC_2. | access(GLIBC_2. | acc{(GLIBC_2.2) | alarm(GLIBC_2.2
2) [LSB] 2) [SUSv4] [CSB] ) [SUSv4]
backtrace(GLIBC | backtrace_symbo*|-backtrace_symbo | brk(GLIBC_2.2)
_2.2) [LSB] Is(GLIBC_2.2) Is_fd(GLIBC_2.2) | [SUSv2]

chdir(GLIBC_2.2)
[SUSV4]

chmod(GLIBC_2.
2) [SUSvV4]

chown(GLIBC_2.
2) [SUSV4]

chroot(GLIBC_2.
2) [SUSV2]

clock(GLIBC_2.2)
[SUSv4]

€lose(GLIBC_2.2)
[SUSv4]

closedir(GLIBC_
2.2) [SUSv4]

creat(GLIBC_2.2)
[SUSv4]

dup(GLIBC 2.2)

dup2(GLIBC_2.2)

execl(GLIBC_2.2)

execle(GLIBC_2.

[SUSV3]

_2.2) [SUSV4]

C_2.2) [SUSV3]

[SUSV4] [SUSV4] [SUSV4] 2) [SUSv4]
execlp(GLIBC_2. | execv(GLIBC_2.2 | execve(GLIBC_2. | execvp(GLIBC_2.
2)[SUSv4] ) [SUSv4] 2) [SUSv4] 2) [SUSv4]
exit(GLIBC_2.2) | fchdir(GLIBC_2.2 | fchmod(GLIBC_2 | fchown(GLIBC_2
[SUSv4] ) [SUSv4] .2) [SUSv4] .2) [SUSv4]
fentl(GLIBC_2.2) | fdatasync(GLIBC | fexecve(GLIBC_2 | flock(GLIBC_2.2)
[LSB] _2.2) [SUSv4] .2) [SUSv4] [LSB]
fork(GLIBC_2.2) | fstatfs(GLIBC_2.2 | fstatvfs(GLIBC_2 | fsync(GLIBC_2.2
fSTSv4} T TESBY 2y SUSv4i TTSTSv4]
ftime(GLIBC_2.2) | ftruncate(GLIBC | getcontext(GLIB | getdtablesize(GL

IBC_2.2) [LSB]

getegid(GLIBC_2
2) [SUSV4]

geteuid(GLIBC_2
.2) [SUSv4]

getgid(GLIBC_2.
2) [SUSv4]

getgroups(GLIB
C_2.2) [SUSv4]
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getitimer(GLIBC | getloadavg(GLIB | getpagesize(GLI | getpgid(GLIBC_
_2.2) [SUSv4] C_2.2) [LSB] BC_2.2) [LSB] 2.2) [SUSv4]
getpgrp(GLIBC_ | getpid(GLIBC_2. | getppid(GLIBC_ | getpriority(GLIB
2.2) [SUSv4] 2) [SUSv4] 2.2) [SUSv4] C_2.2) [SUSv4]
getrlimit(GLIBC_ | getrusage(GLIBC | getsid(GLIBC_2. [ getuid(GLIBC_2.
2.2) [LSB] _2.2) [SUSv4] 2) [SUSv4] 2) [SUSv4]
getwd(GLIBC_2. | initgroups(GLIB | ioctl(GLIBC_2.2) [ ioperm(GLIBC_2
2) [SUSv3] C_2.2) [LSB] [LSB] .2) [LSB]

iopl(GLIBC_2.2)

kill(GLIBC_2.2)

killpg(GLIBC_2.2

lchown(GLIBC_2

[LSB] [LSB] ) [SUSv4] .2) [SUSv4]
link(GLIBC_2.2) | lockf(GLIBC_2.2) | Iseek(GLIBC_2.2) | mkdir(GLIBC (2,
[LSB] [SUSv4] [SUSv4] 2) [SUSv4]
mkfifo(GLIBC_2. | mlock(GLIBC_2. | mlockall(GLIBC_ | mmap(GLIBC_2.
2) [SUSv4] 2) [SUSv4] 2.2) [SUSv4] 2) [SUSV4]
mprotect(GLIBC | mremap(GLIBC_ | msync(GLIBC_2. | munlock(GLIBC_
_2.2) [SUSv4] 2.2) [LSB] 2) [SUSv4] 2.2) [SUSv4]
munlockall(GLIB | munmap(GLIBC | nanosleep(GLIB”~ | nice(GLIBC_2.2)
C_2.2) [SUSv4] _2.2) [SUSv4] C_2.2) [SUSV4] [SUSv4]
open(GLIBC_2.2) | opendir(GLIBC_ | pathconf(GLIBC_ | pause(GLIBC_2.2

[SUSV4]

2.2) [SUSv4]

2.2)SUSv4]

) [SUSV4]

pipe(GLIBC_2.2)

poll(GLIBC_2.2)

pread(GLIBC_2.2

pselect(GLIBC_2.

[SUSv4] [SUSv4] ) [SUSv4] 2) [SUSv4]
ptrace(GLIBC_2. | pwrite(GLIBG-2. | read(GLIBC_2.2) | readdir(GLIBC_2
2) [LSB] 2) [SUSv4] [SUSv4] .2) [SUSv4]
readdir_r(GLIBC | readlink(GLIBC_ | readv(GLIBC_2.2 | rename(GLIBC_2
_2.2) [SUSv4] 2.2){SUSv4] ) [SUSV4] .2) [SUSv4]

rmdir(GLIBC_22
) [SUSv4]

sbrk(GLIBC_2.2)
[SUSV2]

sched_get_priorit
y_max(GLIBC_2.

sched_get_priorit
y_min(GLIBC_2.

2) [SUSv4] 2) [SUSv4]
sched_getparam( | sched_getschedu | sched_rr_get_int | sched_setparam(
GLIBC2.2) ler(GLIBC_2.2) erval(GLIBC_2.2) | GLIBC_2.2)
[SUSv4] [SUSv4] [SUSv4] [SUSv4]
sched_setschedul | sched_yield(GLI | select(GLIBC_2.2 | setcontext(GLIB

er(GLIBC_2.2)
[LSB]

BC_2.2) [SUSv4]

) [SUSv4]

C_2.2) [SUSV3]

setegid(GLIBC_2. | seteuid(GLIBC_2 | setgid(GLIBC_2. | setitimer(GLIBC_
2) [SUSvV4] .2) [SUSV4] 2) [SUSv4] 2.2) [SUSv4]
setpgid(GLIBC_2 | setpgrp(GLIBC_2 | setpriority(GLIB [ setregid(GLIBC_
.2) [SUSv4] .2) [SUSv4] C_2.2) [SUSv4] 2.2) [SUSvA4]
setreuid(GLIBC_ | setrlimit(GLIBC_ | setrlimit64(GLIB | setsid(GLIBC_2.2
2.2) [SUSv4] 2.2) [LSB] C_2.2) [LFS] ) [SUSV4]

setuid(GLIBC_2.
2) [SUSv4]

sleep(GLIBC_2.2)
[SUSV4]

statfs(GLIBC_2.2)
[LSB]

statvfs(GLIBC_2.
2) [SUSv4]
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stime(GLIBC_2.2
) [LSB]

symlink(GLIBC_
2.2) [SUSv4]

sync(GLIBC_2.2)
[SUSV4]

sysconf(GLIBC_2
.2) [LSB]

sysinfo(GLIBC_2.

time(GLIBC_2.2)

times(GLIBC_2.2

truncate(GLIBC_

2) [LSB] [SUSv4] ) [SUSv4] 2.2) [SUSv4]
ulimit(GLIBC_2. | umask(GLIBC_2. | uname(GLIBC_2. | unlink(GLIBC_2.
2) [SUSV4] 2) [SUSv4] 2) [SUSv4] 2) [LSB]
utime(GLIBC_2.2 | utimes(GLIBC_2. | vfork(GLIBC_2.2 | wait(GLIBC_2.2)
) [SUSv4] 2) [SUSv4] ) [SUSV3] [SUSv4]
wait4(GLIBC_2.2 | waitid(GLIBC_2. | waitpid(GLIBC_ | write(GLIBC_2.2)
) [LSB] 2) [SUSv4] 2.2) [SUSv4] [SUSv4]

writev(GLIBC_2.
2) [SUSv4]

An LSB conforming implementation shall provide the architecture specific
deprecated functions for System Calls specified in Table 10-5,) with the full
mandatory functionality as described in the referenced underlying specification.

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

Table 10-5 libc - System Calls Deprecated Function Interfaces

fstatfs(GLIBC_2.2
) [LSB]

getdtablesize(GL
IBC_2.2) [LSB]

getpagesize(GLI
BC: 2.2) [LSB]

getwd(GLIBC_2.
2) [SUSv3]

statfs(GLIBC_2.2)
[LSB]

10.2.4 Standard 1/O

10.2.4.1 Interfaces for Standard 1/0

An LSB conforming' implementation shall provide the architecture specific
functions for Standard 1/O specified in Table 10-6, with the full mandatory
functionalitysas*described in the referenced underlying specification.

Table 10-6'libc - Standard I/O Function Interfaces

_J@)feof(GLIBC_
212) [LSB]

_IO_getc(GLIBC
_2.2)[LSB]

_IO_putc(GLIBC
_2.2) [LSB]

_IO_puts(GLIBC
_2.2) [LSB]

__ fprintf_chk(GL
IBC_2.3.4) [LSB]

__printf_chk(GLI
BC_2.3.4) [LSB]

__snprintf_chk(G
LIBC_2.3.4) [LSB]

__sprintf_chk(GL
IBC_2.3.4) [LSB]

__vfprintf_chk(G
LIBC_2.3.4) [LSB]

__vprintf_chk(G
LIBC_2.3.4) [LSB]

__vsnprintf_chk(
GLIBC_2.3.4)

1 CP]

__vsprintf_chk(G
LIBC_2.3.4) [LSB]

38

|R==¢=d |

asprintf(GLIBC_
2.2) [LSB]

clearerr(GLIBC_2
.2) [SUSv4]

clearerr_unlocke
d(GLIBC_2.2)
[LSB]

ctermid(GLIBC_
2.2) [SUSvA4]

dprintf(GLIBC_2.
2) [SUSv4]

fclose(GLIBC_2.2
) [SUSv4]

fdopen(GLIBC_2.
2) [SUSv4]

feof(GLIBC_2.2)
[SUSv4]

© 2021 ISO/IEC - All rights reserved



https://standardsiso.com/api/?name=ec1428732e184b9268c47b0b920cbdc7

ISO/IEC 23360-3-2:2021(E)

feof_unlocked(G
LIBC_2.2) [LSB]

ferror(GLIBC_2.2
) [SUSv4]

ferror_unlocked(
GLIBC_2.2) [LSB]

fflush(GLIBC_2.2
) [SUSv4]

fflush_unlocked(

fgetc(GLIBC_2.2)

fgetc_unlocked(

fgetpos(GLIBC_2

GLIBC_2.2) [LSB] | [SUSv4] GLIBC_2.2) [LSB] | .2) [SUSv4]
fgets(GLIBC_2.2) | fgets_unlocked( | fgetwc_unlocked | fgetws_unlocked
[SUSv4] GLIBC_2.2) [LSB] | (GLIBC_2.2) (GLIBC_2.2)
[LSB] [LSB]
fileno(GLIBC_2.2 | fileno_unlocked( | flockfile(GLIBC_ | fopen(GLIBC_2.2

TISUSVA]

GLIbC_Z.Z) [L5DB]

Z 27 [SUSVA]

T ISUSVE]

fprintf(GLIBC_2.
2) [SUSv4]

fputc(GLIBC_2.2)
[SUSv4]

fputc_unlocked(
GLIBC_2.2) [LSB]

fputs(GLIBC_2.2)
[SUSv4]

fputs_unlocked(

fputwc_unlocked

fputws_unlocked

fread (GLIBC2.2)

GLIBC_2.2) [LSB] | (GLIBC_2.2) (GLIBC_2.2) [SUSv4]

[LSB] [LSB]
fread_unlocked( | freopen(GLIBC_2 | fscanf(GLIBC_2.2 | fseek(GLIBC_2.2)
GLIBC_2.2) [LSB] | .2) [SUSv4] ) [LSB] [SUSv4]
fseeko(GLIBC_2. | fsetpos(GLIBC_2. | ftell(GLIBC_2.2))"| ftello(GLIBC_2.2)
2) [SUSv4] 2) [SUSv4] [SUSv4] [SUSv4]

fwrite(GLIBC_2.2

fwrite_unlocked(

getc(GLIBC_2.2)

getc_unlocked(G

) [SUSv4] GLIBC_2.2) [LSB] | [SUSv4] LIBC_2.2)

[SUSv4]
getchar(GLIBC_2 | getchar_unlocke “}.getdelim(GLIBC_ | getline(GLIBC_2.
.2) [SUSv4] d(GLIBC_2.2) 2.2) [SUSv4] 2) [SUSv4]

[SUSV4]

getw(GLIBC_2.2)
[SUSV2]

getwc_unlocked(
GLIBC2.2) [LSB]

getwchar_unlock
ed(GLIBC_2.2)
[LSB]

pclose(GLIBC_2.
2) [SUSv4]

popen(GLIBC_2.

printf(GLIBC_2.2

putc(GLIBC_2.2)

putc_unlocked(G

2) [SUSv4] ) [SUSv4] [SUSv4] LIBC_2.2)
[SUSv4]
putchaf(GLIBC_ | putchar_unlocke | puts(GLIBC_2.2) [ putw(GLIBC_2.2

2.2)(SUSv4]

d(GLIBC_2.2)
[SUSV4]

[SUSV4]

) [SUSV2]

putwc_unlocked(
GLIBC_2.2) [LSB]

putwchar_unloc
ked(GLIBC_2.2)
[LSB]

remove(GLIBC_2
.2) [SUSv4]

rewind(GLIBC_2
.2) [SUSv4]

rewinddir(GLIB | scanf(GLIBC_2.2) | seekdir(GLIBC_2 | setbuf(GLIBC_2.
C_2.2) [SUSV4] [LSB] .2) [SUSv4] 2) [SUSv4]
setbuffer(GLIBC | setvbuf(GLIBC_2 | snprintf(GLIBC_ [ sprintf(GLIBC_2.
_2.2) [LSB] .2) [SUSv4] 2.2) [SUSv4] 2) [SUSv4]
sscanf(GLIBC_2. | telldir(GLIBC_2. | tempnam(GLIBC | ungetc(GLIBC_2.
2) [LSB] 2) [SUSv4] _2.2) [SUSv4] 2) [SUSv4]
vasprintf(GLIBC | vdprintf(GLIBC_ | vfprintf(GLIBC_ | vprintf(GLIBC_2.
_2.2) [LSB] 2.2) [SUSv4] 2.2) [SUSv4] 2) [SUSv4]
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vsnprintf(GLIBC
_2.2) [SUSv4]

vsprintf(GLIBC_
2.2) [SUSv4]

An LSB conforming implementation shall provide the architecture specific
deprecated functions for Standard I/O specified in Table 10-7, with the full
mandatory functionality as described in the referenced underlying specification.

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

r?

123 Q4 1 1O PRI I =] PE) b £
DU = oudIudIU /U DJCPITUAICU T'UllCt oI 1IICIidccs

tempnam(GLIBC
_2.2) [SUSv4]

An LSB conforming implementation shall provide the architecture specific’data
interfaces for Standard I/O specified in Table 10-8, with the full mandatory
functionality as described in the referenced underlying specificationy

Table 10-8 libc - Standard I/O Data Interfaces

stderr(GLIBC_2.2
) [SUSV4]

stdin(GLIBC_2.2)
[SUSV4]

stdout(GLIBC(2:
2) [SUSv4]

10.2.5 Signal Handling

10.2.5.1 Interfaces for Signal Handling

An LSB conforming implementation shall provide the architecture specific
functions for Signal Handling specified in Table 10-9, with the full mandatory
functionality as described in the¢eferenced underlying specification.

Table 10-9 libc - Signal Handling Function Interfaces

__libc_current_si
grtmax(GLIBC_2
.2) [LSB]

AHibc_current_si
grtmin(GLIBC_2.
2) [LSB]

__sigsetimp(GLI
BC_2.2) [LSB]

__sysv_signal(G
LIBC_2.2) [LSB]

__xpg_sigpause(

bsd_signal(GLIB

psignal(GLIBC_2

raise(GLIBC_2.2)

40

GLIBC2,2) [LSB] | C_2.2) [SUSv3] .2) [SUSv4] [SUSv4]
sigaction(GLIBC | sigaddset(GLIBC | sigaltstack(GLIB | sigandset(GLIBC
- 2.2) [SUSv4] _2.2) [SUSv4] C_2.2) [SUSV4] _2.2) [LSB]
sigdelset(GLIBC_ | sigemptyset(GLI | sigfillset(GLIBC_ [ sighold(GLIBC_2
2.2) [SUSv4] BC_2.2) [SUSv4] | 2.2) [SUSv4] .2) [SUSv4]
sigignore(GLIBC | siginterrupt(GLI | sigisemptyset(GL [ sigismember(GLI
_2.2) [SUSv4] BC_2.2) [SUSv4] | IBC_2.2) [LSB] BC_2.2) [SUSv4]
cialonaima(CT 1B cian I(CTIRC 29 ciaarcat(CT IBC ciopalica (CTIBC
SROTT RO T R RO T R = SROT T AT Rar o) dhahaindd et
C_2.2) [SUSV4] ) [SUSV4] 2.2) [LSB] 2.2) [LSB]
sigpending(GLIB | sigprocmask(GLI | sigqueue(GLIBC | sigrelse(GLIBC_2
C_2.2) [SUSV4] BC_2.2) [SUSv4] | _2.2) [SUSv4] .2) [SUSv4]
sigreturn(GLIBC | sigset(GLIBC_2.2 | sigsuspend(GLIB | sigtimedwait(GL
_2.2) [LSB] ) [SUSv4] C_2.2) [SUSv4] IBC_2.2) [SUSV4]
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sigwait(GLIBC_2
.2) [SUSv4]

sigwaitinfo(GLIB
C_2.2) [SUSv4]

An LSB conforming implementation shall provide the architecture specific
deprecated functions for Signal Handling specified in Table 10-10, with the full
mandatory functionality as described in the referenced underlying specification.

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

Farbrhe 10165 e HorrdtmeB FFaretiorbrtert

sigpause(GLIBC_
2.2) [LSB]

An LSB conforming implementation shall provide the architecture specific’data
interfaces for Signal Handling specified in Table 10-11, with the full,siandatory
functionality as described in the referenced underlying specificationy

Table 10-11 libc - Signal Handling Data Interfaces

_sys_siglist(GLIB
C_2.3.3) [LSB]

10.2.6 Localization Functions

10.2.6.1 Interfaces for Localization Functions

An LSB conforming implementation shall provide the architecture specific
functions for Localization Functions specified in Table 10-12, with the full
mandatory functionality as described in the referenced underlying specification.

Table 10-12 libc - Localization Functions Function Interfaces

bind_textdomain | bindtextdomain( | catclose(GLIBC_ | catgets(GLIBC_2.
_codeset(GLIBC-\\GLIBC_2.2) [LSB] | 2.2) [SUSv4] 2) [SUSV4]

2.2) [LSB]

catopen(GLIBC_ | dcgettext(GLIBC | dcngettext(GLIB | dgettext(GLIBC_
2.2) [SUSy4] _2.2) [LSB] C_2.2) [LSB] 2.2) [LSB]
dngettext(GLIBC | gettext(GLIBC_2. | iconv(GLIBC_2.2 | iconv_close(GLIB
- 2.2) [LSB] 2) [LSB] ) [SUSv4] C_2.2) [SUSv4]
iconv_open(GLI | localeconv(GLIB | ngettext(GLIBC_ [ nl_langinfo(GLIB
BC_2.2) [SUSv4] | C_2.2) [SUSv4] 2.2) [LSB] C_2.2) [SUSV4]
setlocale(GLIBC_ | textdomain(GLIB

2.2) [SUSv4] C_2.2) [LSB]

An LSB conforming implementation shall provide the architecture specific data
interfaces for Localization Functions specified in Table 10-13, with the full
mandatory functionality as described in the referenced underlying specification.
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Table 10-13 libc - Localization Functions Data Interfaces

_nl_msg_cat_cntr
(GLIBC_2.2)
[LSB]

10.2.7 Posix Spawn Option

10.2.7.1 Interfaces for Posix Spawn Option

An ISB conforming implementation shall provide the architecture specific

functions for Posix Spawn Option specified in Table 10-14, with the full
mandatory functionality as described in the referenced underlying specification.

Table 10-14 libc - Posix Spawn Option Function Interfaces

posix_spawn(GL
IBC_2.15)
[SUSv4]

posix_spawn_file
_actions_addclos
e(GLIBC_2.2)
[SUSV4]

posix_spawn_file
_actions_adddup
2(GLIBC_2.2)
[SUSV4]

posix_spawn_file
_actions~addope
n(GLIBC_2.2)
[SUSv4]

posix_spawn_file
_actions_destroy
(GLIBC_2.2)
[SUSv4]

posix_spawn_file
_actions_init(GLI
BC_2.2) [SUSv4]

posix_spawnattr
_destroy(GLIBC.
2.2) [SUSv4]

posix_spawnattr
_getflags(GLIBC
_2.2) [SUSv4]

posix_spawnattr
_getpgroup(GLI
BC_2.2) [SUSv4]

posix_spawnattr
_getschedparam(
GLIBC_2.2)
[SUSv4]

posixJspawnattr
. getschedpolicy(
GLIBC_2.2)
[SUSv4]

posix_spawnattr
_getsigdefault(G
LIBC_2.2)
[SUSv4]

posix_spawnattr
_getsigmask(GLI
BC_2.2) [SUSv4]

posix_spawnattr
_init(GLIBC_2.2)
[SUSv4]

posix_spawnattr
_setflags(GLIBC_
2.2) [SUSv4]

posix_spawnattr
_setpgroup(GLIB
C_2.2) [SUSv4]

posix_spawnattr
_setschedparam(
GLIBC_2.2)
[SUSv4]

posiX_spawnattr
setschedpolicy(
GLIBC_2.2)
[SUSv4]

posix_spawnattr
_setsigdefault(G
LIBC_2.2)
[SUSv4]

posix_spawnattr
_setsigmask(GLI
BC_2.2) [SUSv4]

posix_spawnp(G
LIBC.2:15)
[SUSV4]

10.2.8 Posix Advisory Option

10.2.8.1 Interfaces for Posix Advisory Option

An LSB conforming implementation shall provide the architecture specific
functions for Posix Advisory Option specified in Table 10-15, with the full

mandatory runctionality as described In the rererenced underlying Speciication.

Table 10-15 libc - Posix Advisory Option Function Interfaces

posix_fadvise(G
LIBC_2.2)
[SUSv4]

posix_fallocate(G
LIBC_2.2)
[SUSv4]

posix_madvise(G
LIBC_2.2)
[SUSv4]

posix_memalign(
GLIBC_2.2)
[SUSv4]
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10.2.9.1 Interfaces for Socket Interface

An LSB conforming implementation shall provide the architecture specific
functions for Socket Interface specified in Table 10-16, with the full mandatory
functionality as described in the referenced underlying specification.

Table 10-16 libc - Socket Interface Function Interfaces

__h_errno_locati

accept(GLIBC_2.

bind (GLIBC_2.2)

bindresvport(GL

2) [SUSv4]

C_2.2) [SUSV4]

on(GLIBC_2.2) 2) [SUSV4] [SUSv4] IBC_2.2) [LSB]
[LSB]
connect(GLIBC_2 | gethostid(GLIBC | gethostname(GLI | getpeername(GL
.2) [SUSv4] _2.2) [SUSv4] BC_2.2) [SUSv4] | IBC_2.2) [SUSv4]
getsockname(GL | getsockopt(GLIB | if_freenameindex [ if_indextoname(
IBC_2.2) [SUSv4] | C_2.2) [LSB] (GLIBC_2.2) GLIBCZ272)

[SUSV4] [SUSyv4]
if_nameindex(GL | if_nametoindex( | listen(GLIBC_2.2 ¢/recv(GLIBC_2.2)
IBC_2.2) [SUSv4] | GLIBC_2.2) ) [SUSV4] [SUSv4]

[SUSv4]
recvfrom(GLIBC | recvmsg(GLIBC_ | send(GLIB€_2.2) | sendmsg(GLIBC
_2.2) [SUSv4] 2.2) [SUSv4] [SUSy4] _2.2) [SUSv4]
sendto(GLIBC_2. | setsockopt(GLIB | shutdown(GLIB | sockatmark(GLI
2) [SUSv4] C_2.2) [LSB] € 2.2) [SUSV4] BC_2.2.4)
[SUSv4]

socket(GLIBC_2. | socketpair(GI{B

An LSB conforming implementation shall provide the architecture specific data
interfaces for Socket Interface specified in Table 10-17, with the full mandatory
functionality as described in the referenced underlying specification.

Table 10-17 libc - Socket Interface Data Interfaces

inbaddr_any(GLI
BC_2:2) [SUSv3]

in6addr_loopbac
k(GLIBC_2.2)
[SUSvV3]

10.2.10 Wide Characters

10.2.10.1 Interfaces for Wide Characters

An LSB conforming implementation shall provide the architecture specific
functions for Wide Characters specified in Table 10-18, with the full mandatory

functionality as described in the referenced underlying specification.

Table 10-18 libc - Wide Characters Function Interfaces

__wecstod_intern
al(GLIBC_2.2)
[LSB]

__wecstof_interna
1(GLIBC_2.2)
[LSB]

__wecstol_interna
I(GLIBC_2.2)
[LSB]

__wecstold_intern
al(GLIBC_2.2)
[LSB]
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__wecstoul_intern

btowc(GLIBC_2.

fgetwc(GLIBC_2.

fgetws(GLIBC_2.

al(GLIBC_2.2) 2) [SUSv4] 2) [SUSv4] 2) [SUSv4]

[LSB]

fputwc(GLIBC_2. | fputws(GLIBC_2. | fwide(GLIBC_2.2 | fwprintf(GLIBC_
2) [SUSv4] 2) [SUSv4] ) [SUSV4] 2.2) [SUSv4]
fwscanf(GLIBC_ | getwc(GLIBC_2.2 | getwchar(GLIBC | mblen(GLIBC_2.
2.2) [LSB] ) [SUSv4] _2.2) [SUSv4] 2) [SUSv4]
mbrlen(GLIBC_2 | mbrtowc(GLIBC | mbsinit(GLIBC_2 | mbsnrtowcs(GLI
2y [SUSVE] 221 [SUSVA] 2y [SUSVE] BC_Z2) [SUSVA]
mbsrtowcs(GLIB | mbstowcs(GLIB | mbtowc(GLIBC_ | putwc(GLIBC_2.
C_2.2) [SUSv4] C_2.2) [SUSv4] 2.2) [SUSv4] 2) [SUSv4]
putwchar(GLIBC | swprintf(GLIBC_ | swscanf(GLIBC_ | towctrans(GLEIBC
_2.2) [SUSv4] 2.2) [SUSv4] 2.2) [LSB] _2.2) [SUSv4]
towlower(GLIBC | towupper(GLIBC | ungetwc(GLIBC_ | viwprintf(GLIBC
_2.2) [SUSv4] _2.2) [SUSv4] 2.2) [SUSv4] 2.2Y[SUSv4]
viwscanf(GLIBC | vswprintf(GLIBC | vswscanf(GLIBC:\fwwprintf(GLIBC
_2.2) [LSB] _2.2) [SUSv4] _2.2) [LSB] _2.2) [SUSv4]
vwscanf(GLIBC_ | wepcpy(GLIBC_ | wepnepy(GLIBC | wertomb(GLIBC
2.2) [LSB] 2.2) [SUSv4] _2.2) [SUSv4] _2.2) [SUSv4]
wescasecmp(GLI | wescat(GLIBC_2. | weschr(GLIBC_2. | wesemp(GLIBC_
BC_2.2) [SUSv4] | 2) [SUSv4] 2) [SUSv4] 2.2) [SUSv4]
wescoll(GLIBC_2 | wescpy(GLIBC.2 | wesespn(GLIBC_ | wesdup(GLIBC_
.2) [SUSv4] .2) [SUSv4] 2.2) [SUSv4] 2.2) [SUSv4]
wesftime(GLIBC | weslen(GEIBC_2. | wesncasecmp(GL | wesncat(GLIBC_
_2.2) [SUSv4] 2) [SUSv4] IBC_2.2) [SUSv4] | 2.2) [SUSv4]
wesnemp(GLIBC | wiesnepy(GLIBC_ | wesnlen(GLIBC_ | wesnrtombs(GLI
_2.2) [SUSv4] 212) [SUSv4] 2.2) [SUSv4] BC_2.2) [SUSv4]
wespbrk(GLIBC 7| wesrchr(GLIBC_ | wesrtombs(GLIB | wesspn(GLIBC_2
2.2) [SUSv4] 2.2) [SUSv4] C_2.2) [SUSv4] .2) [SUSv4]
wesstr(GLIBC_2. | westod(GLIBC_2 | westof (GLIBC_2. | westoimax(GLIB

44

2) [SUSV4] .2) [SUSv4] 2) [SUSv4] C_2.2) [SUSv4]
westok(GLIBC_2. | westol(GLIBC_2. | westold(GLIBC_ | westoll(GLIBC_2.
2) [SUSv4] 2) [SUSv4] 2.2) [SUSv4] 2) [SUSv4]
westombs(GLIB | westoq(GLIBC_2. | westoul(GLIBC_ | westoull(GLIBC_
C_2.2) [SUSV4] 2) [LSB] 2.2) [SUSv4] 2.2) [SUSv4]
westoumax(GLIB | westouq(GLIBC_ | weswes(GLIBC_2 | weswidth(GLIBC
C_2.2) [SUSv4] 2.2) [LSB] .2) [SUSv3] _2.2) [SUSv4]
wesxfrm(GLIBC_ | wetob(GLIBC_2. | wectomb(GLIBC_ | wctrans(GLIBC_
2.2) [SUSv4] 2) [SUSv4] 2.2) [SUSv4] 2.2) [SUSv4]
wetype(GLIBC_2 | wewidth(GLIBC | wmemchr(GLIB | wmememp(GLIB

2) [SUSV4]

_2.2) [SUSV4]

C_2.2) [SUSV4]

C_2.2) [SUSv4]
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wmemcpy(GLIB
C_2.2) [SUSv4]

wmemmove(GLI
BC_2.2) [SUSv4]

wmemset(GLIBC
_2.2) [SUSv4]

wprintf(GLIBC_2
.2) [SUSv4]

wscanf(GLIBC_2.
2) [LSB]

10.2.11 String Functions

10.2.11.1 Interfaces for String Functions

An-LSB ﬁnnanmihg imvr\]nmon‘f-qh'nn shall nrovide the architecture specific

r r
functions for String Functions specified in Table 10-19, with the full mandatory
functionality as described in the referenced underlying specification.

Table 10-19 libc - String Functions Function Interfaces

_ mempcpy(GLI | __rawmemchr(G | __stpcpy(GLIBC | __strdup(GLIBC
BC_2.2) [LSB] LIBC_2.2) [LSB] _2.2) [LSB] _2.2) [DSB]
__strtod_internal | __strtof_internal( | __strtok_r(GLIB ~ strtol_internal(
(GLIBC_2.2) GLIBC_2.2) [LSB] | C_2.2) [LSB] GLIBC_2.2) [LSB]
[LSB]

strtold_interna

__strtoll_internal

__strtoul_intérnha

__strtoull_intern

1(GLIBC_2.2) (GLIBC_2.2) 1(GLIBC 22) al(GLIBC_2.2)
[LSB] [LSB] [LSB] [LSB]

_ xpg_strerror_r( [ bcmp(GLIBC_2.2 | béepy(GLIBC_2. | bzero(GLIBC_2.2
GLIBC_2.3.4) ) [SUSV3] 2) [SUSv3] ) [SUSV3]

[LSB]

ffs(GLIBC_2.2) index(GLIBC:2.2 | memccpy(GLIBC | memchr(GLIBC_
[SUSv4] ) [SUSV3) _2.2) [SUSv4] 2.2) [SUSv4]
memcmp(GLIBC | memcpy(GLIBC_ | memmove(GLIB | memrchr(GLIBC
_2.2) [SUSv4] 2.2)\sUSv4] C_2.2) [SUSV4] _2.2) [LSB]
memset(GLIBC_~|\tindex(GLIBC_2. | stpcpy(GLIBC_2. | stpncpy(GLIBC_
2.2) [SUSv4] 2) [SUSv3] 2) [SUSv4] 2.2) [SUSv4]
strcasecmp(GLIB | strcasestr(GLIBC | strcat(GLIBC_2.2 | strchr(GLIBC_2.2
C_2.2) [SUSv4] _2.2) [LSB] ) [SUSv4] ) [SUSV4]
stremp(GLIBC_2. | strcoll(GLIBC_2. | strcpy(GLIBC_2. | strcspn(GLIBC_2
2NSUSV4] 2) [SUSv4] 2) [SUSv4] .2) [SUSv4]
strdup(GLIBC_2. | strerror(GLIBC_2 | strerror_r(GLIBC | strfmon(GLIBC_
2) [SUSv4] .2) [SUSv4] _2.2) [LSB] 2.2) [SUSv4]
strftime(GLIBC_ | strlen(GLIBC_2.2 | strncasecmp(GLI | strncat(GLIBC_2.
2.2) [SUSv4] ) [SUSv4] BC_2.2) [SUSv4] | 2) [SUSv4]

Dtll ICIT ly (GLIBC_ Dtll l\,lJy (GLIBC_z Dtll ld MP(GLIBC_ Dtil l}cl l(GLIBC_z.
2.2) [SUSv4] .2) [SUSv4] 2.2) [SUSv4] 2) [SUSV4]
strpbrk(GLIBC_2 | strptime(GLIBC_ | strrchr(GLIBC_2. | strsep(GLIBC_2.2
.2) [SUSv4] 2.2) [LSB] 2) [SUSv4] ) [LSB]
strsignal(GLIBC_ | strspn(GLIBC_2. | strstr(GLIBC_2.2) | strtof(GLIBC_2.2
2.2) [SUSv4] 2) [SUSv4] [SUSv4] ) [SUSV4]
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) [SUSV4]

) [LSB]

strtoimax(GLIBC | strtok(GLIBC_2.2 | strtok_r(GLIBC_ | strtold(GLIBC_2.
_2.2) [SUSv4] ) [SUSv4] 2.2) [SUSv4] 2) [SUSv4]
strtoll(GLIBC_2.2 | strtoq(GLIBC_2.2 | strtoull(GLIBC_2 | strtoumax(GLIB

2) [SUSV4]

C_2.2) [SUSv4]

strtouq(GLIBC_2
.2) [LSB]

strxfrm(GLIBC_2
.2) [SUSv4]

swab(GLIBC_2.2)
[SUSv4]

An LSB conforming implementation shall provide the architecture specific

r‘]pprpr‘nhar‘] functions for ering FEunctions cppr‘iﬁpr‘] in Table 10-20 with the full

mandatory functionality as described in the referenced underlying specification.

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

Table 10-20 libc - String Functions Deprecated Function Interfaces

strerror_r(GLIBC
_2.2) [LSB]

10.2.12 IPC Functions
10.2.12.1 Interfaces for IPC Functions

An LSB conforming implementation shall pr¢vide the architecture specific
functions for IPC Functions specified in Table' 10-21, with the full mandatory
functionality as described in the referenced underlying specification.

Table 10-21 libc - IPC Functions Function Interfaces

ftok(GLIBC_2.2) | msgctl(GLIBC_2. | msgget(GLIBC_2 | msgrcv(GLIBC_2
[SUSv4] 2) [SUSV4] .2) [SUSV4] .2) [SUSv4]
msgsnd(GLIBC_ | semctl(GLIBC_2. | semget(GLIBC_2. | semop(GLIBC_2.
2.2) [SUSv4] 2){SUSv4] 2) [SUSv4] 2) [SUSv4]
shmat(GLIBC_2. )| shmctl(GLIBC_2. | shmdt(GLIBC_2. [ shmget(GLIBC_2
2) [SUSv4] 2) [SUSv4] 2) [SUSv4] .2) [SUSv4]

10.2.13 Regular Expressions

10.2.13.1 Interfaces for Regular Expressions

An LSB conforming implementation shall provide the architecture specific
functions for Regular Expressions specified in Table 10-22, with the full
mandatory functionality as described in the referenced underlying specification.

Table 10-22 libc - Regular Expressions Function Interfaces

1L IRC (IR (IR N L (IR D
lCBLUlle}\\JLJJ.U\./_ LCBCLLUL \\Jl_tll.}\_,_ LCBC/\CL\\JMLU\_’_L LCBLL CC\\JI_JJ.U\./_L.
2.2) [SUSV4] 2.2) [SUSV4] 3.4) [LSB] 2) [SUSV4]
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10.2.14 Character Type Functions

10.2.14.1 Interfaces for Character Type Functions

An LSB conforming implementation shall provide the architecture specific
functions for Character Type Functions specified in Table 10-23, with the full
mandatory functionality as described in the referenced underlying specification.

Table 10-23 libc - Character Type Functions Function Interfaces

__ctype_get_mb_

_tolower(GLIBC

_toupper(GLIBC

isalnum(GLIBC_

cur_max(GLIBC_

EST)

—2.2) [SUSVA]

2.2) [SUSVA]

2) [SUSV4]

2.2) [SUSv4]

2.2) [LSB]

isalpha(GLIBC_2 | isascii(GLIBC_2.2 | isentrl(GLIBC_2. | isdigit(GLIBC_2:
.2) [SUSv4] ) [SUSV4] 2) [SUSv4] 2) [SUSv4]
isgraph(GLIBC_2 | islower(GLIBC_2 | isprint(GLIBC_2. [ ispunct(GLIBC_2
.2) [SUSv4] .2) [SUSv4] 2) [SUSv4] 2) [SUSVE]
isspace(GLIBC_2. | isupper(GLIBC_2 | iswalnum(GLIBC | iswalpha(GLIBC
2) [SUSv4] .2) [SUSv4] _2.2) [SUSv4] _2.2) [SUSV4]
iswblank(GLIBC | iswentrl(GLIBC_ | iswctype(GLIBO) ' | iswdigit(GLIBC_
_2.2) [SUSv4] 2.2) [SUSv4] _2.2) [SUSv4] 2.2) [SUSv4]
iswgraph(GLIBC | iswlower(GLIBC | iswprint(GLIBC_ | iswpunct(GLIBC
_2.2) [SUSv4] _2.2) [SUSv4] 2.2)[SUSv4] _2.2) [SUSv4]
iswspace(GLIBC | iswupper(GLIBC [:swxdigit(GLIBC | isxdigit(GLIBC_2
_2.2) [SUSv4] _2.2) [SUSv4] 72.2) [SUSv4] .2) [SUSv4]
toascii(GLIBC_2. | tolower(GLIBE® | toupper(GLIBC_

2.2) [SUSV4]

10.2.15 Time Manipulation

10.2.15.1 Interfaces for Time Manipulation

An LSB conforming implementation shall provide the architecture specific
functions for‘Fime Manipulation specified in Table 10-24, with the full mandatory
functionality’as described in the referenced underlying specification.

Table10-24 libc - Time Manipulation Function Interfaces

adjtime(GLIBC_2

asctime(GLIBC_2

asctime_r(GLIBC

ctime(GLIBC_2.2

.2) [LSB] .2) [SUSv4] _2.2) [SUSv4] ) [SUSv4]
ctime_r(GLIBC_2 | difftime(GLIBC_ | gmtime(GLIBC_ | gmtime_r(GLIBC
.2) [SUSv4] 2.2) [SUSv4] 2.2) [SUSv4] _2.2) [SUSv4]
localtime(GLIBC | localtime_r(GLIB | mktime(GLIBC_ | tzset(GLIBC_2.2)

—2-2y{SUSv4}

€22y STSv4]

22y tSTSv4

[STSv4]

ualarm(GLIBC_2
.2) [SUSv3]

An LSB conforming implementation shall provide the architecture specific data
interfaces for Time Manipulation specified in Table 10-25, with the full
mandatory functionality as described in the referenced underlying specification.
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Table 10-25 libc - Time Manipulation Data Interfaces

__daylight(GLIB | __timezone(GLIB | __tzname(GLIBC | daylight(GLIBC_
C_2.2) [LSB] C_2.2) [LSB] _2.2) [LSB] 2.2) [SUSv4]
timezone(GLIBC | tzname(GLIBC_2

_2.2) [SUSv4] .2) [SUSv4]

10.2.16 Terminal Interface Functions

10.2.16 1 Interfaces for Terminal Interface Functions

An LSB conforming implementation shall provide the architecture specific
functions for Terminal Interface Functions specified in Table 10-26, with the full
mandatory functionality as described in the referenced underlying specification.

Table 10-26 libc - Terminal Interface Functions Function Interfaces

BC_2.2) [SUSv4]

2.2) [SUSv4]

.22) [SUSv4]

cfgetispeed(GLIB | cfgetospeed(GLI | cfmakeraw(GLIB | cfsetispeed(GLIB
C_2.2) [SUSV4] BC_2.2) [SUSv4] | C_2.2) [LSB] C_22) [SUSv4]
cfsetospeed(GLI | cfsetspeed(GLIB | tcdrain(GLIBC_2:{(tcflow(GLIBC_2.
BC_2.2) [SUSv4] | C_2.2) [LSB] 2) [SUSv4] 2) [SUSv4]
teflush(GLIBC_2. | tcgetattr(GLIBC_ | tcgetpgrp(GLEIBC | tcgetsid(GLIBC_
2) [SUSv4] 2.2) [SUSv4] _2.2) [SUSw4] 2.2) [SUSv4]
tcsendbreak(GLI | tcsetattr(GLIBC_ | tcsetpgrp(GLIBC

10.2.17 System Database Interface

10.2.17.1 Interfaces for System Database Interface

An LSB conforming implementation shall provide the architecture specific
functions for System Database Interface specified in Table 10-27, with the full
mandatory functionality as described in the referenced underlying specification.

Table 10-27 libc - System Database Interface Function Interfaces

48

endgrent{GLIBC | endprotoent(GLI | endpwent(GLIB [ endservent(GLIB
_2.2) [SUSv4] BC_2.2) [SUSv4] | C_2.2) [SUSv4] C_2.2) [SUSv4]
endutent(GLIBC | endutxent(GLIB | getgrent(GLIBC_ | getgrent_r(GLIB
~2:2) [LSB] C_2.2) [SUSv4] 2.2) [SUSv4] C_2.2) [LSB]
getgrgid(GLIBC_ | getgrgid_r(GLIB | getgrnam(GLIBC | getgrnam_r(GLI
2.2) [SUSv4] C_2.2) [SUSv4] _2.2) [SUSv4] BC_2.2) [SUSv4]
getgrouplist(GLI | gethostbyaddr(G | gethostbyaddr_r( | gethostbyname(
BC_2.2.4) [LSB] LIBC_2.2) GLIBC_2.2) [LSB] | GLIBC_2.2)

[SLISw3] [SLISw3]
gethostbyname?2( | gethostbyname2 | gethostbyname_r | getprotobyname(
GLIBC_2.2) [LSB] | _r(GLIBC_2.2) (GLIBC_2.2) GLIBC_2.2)

[LSB] [LSB] [SUSv4]
getprotobyname | getprotobynumb | getprotobynumb | getprotoent(GLI
_r(GLIBC_2.2) er(GLIBC_2.2) er_r(GLIBC_2.2) | BC_2.2) [SUSv4]
[LSB] [SUSv4] [LSB]
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