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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
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.

bject of
Details
and/or
patent

bes not

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

expressions related to conformity assessment, ag‘well 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.

World
(TBT),

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

generic part and drafted in accordafice with its editorial rules. It was assigned to Joint Technical
Committee [SO/IEC JTC 1, Information technology, Subcommittee SC 22, Programming languages,
environments and system software interfaces, and adopted by National Bodies.

This first edition of ISO/IEC 23360-1-2 cancels and replaces ISO/IEC 23360-1:2006, which hg
technically revised.

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

A list of'@ll parts 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

their
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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

Wherr Tefererce st be Trmade to-the architecture part, and vice versa:

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, partly
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 afid semantics of each
call. Only those routines not described in standards refergéngced by this document,
or extensions to those standards, are described in“the detail. Information
referenced in this way is as much a part of this document as is the information
explicitly included here.

The specification carries a version number ©f either the form x.y or x.y. z. This
version number carries the following meaning:

1. The first number (x) is the major@ersion 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~néw major version number. Interfaces marked as
deprecated may be'removed from the specification at a major version
change.

2. The second“mumber (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.

8-The third number (z), if present, is the editorial level. Only editorial changes
should be included in such versions.

Since 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

vii

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 simultaneous support of applications conforming to different releases of
this specification.

© 2021 ISO/IEC - All rights reserved
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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.
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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

VClly }Jy PIULCDDUL CllLllii.CL[.LllC. TUBC’LI[CL, 'Lllc CUILIITTOUIT lJGll'L Cllld i.llC Lclcvaui
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 (APIs)" and
Application Binary Interfaces (ABIs). APIs may appear in the source code of
portable applications, while the compiled binary of that applicatidrtmay 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 APIs
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 all of the source level APIs
available to applications may be contained in this specification.

This is the common part of the Core module of the Linux Standard Base (LSB),
LSB Core - Generic. This module provides the fundamental system interfaces,
libraries, and runtime environment ujpon which all conforming applications and
libraries depend.

LSB Core - Generic, the commén part, should be used in conjunction with an
architecture-specific part~, Whenever a section of the common part is
supplemented by architecture-specific information, the common part includes a
reference to the architécture-specific part. Architecture-specific parts of the LSB
Core Specification:may also contain additional information that is not referenced
in the common part.

Interfaces described in this part of the LSB Core Specification are mandatory
exceptwhere explicitly listed otherwise. Interfaces described in the LSB Core
mqdule are supplemented by other LSB modules. All other modules depend on
the presence of LSB Core.

© 2021 ISO/IEC - All rights reserved
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2.1 Normative References

ISO/IEC 23360-1-2:2021(E)

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.

l-1IRL

(e O R - b 1 N n L1l ados b
OUCIT O Tgntatalty Srveir e TS orve o a ITOTC T eI COP O thie S PeCHTCation;

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

Languages -- C

Name Title URL
Filesystem Hierarchy Filesystem Hierarchy http://refSpecs.linuxbas
Standard Standard (FHS) 3.0 e.org/fhs
ISO C (1999) ISO/IEC 9899:1999 -
Programming

ISO/IEC 14882: 2003
C++ Language

ISO/IEC 14882: 2003
Programming
languages ¢-G++

Itanium™ C++ ABI

Ttaniunma™C++ ABI
(Revision 1.86)

http://refspecs.linuxfou
ndation.org/cxxabi-

1.86.html
Large File Support Large File Support http://www.UNIX-
systems.org/version2/w
hatsnew/1fs20mar.html
Libncursesw API Libncursesw API http://invisible-

island.net/ncurses/man/
ncurses.3x.html

(ISO/IEC 9945-2003)

Information technology
-- Portable Operating

Libncursesw Libncursesw http://refspecs.linux-

Placeholder Specification foundation.org/libncurs
Placeholder esw/libncurses.html

POSIX 1003.1-2001 ISO/IEC 9945-1:2003 | http://www.unix.org/ve

rsion3/

Sybte[ll IIl[EfIdLB
(POSIX) -- Part 1: Base
Definitions

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

© 2021 ISO/IEC - All rights reserved
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Name Title URL
(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

System Interface

(POSIX) -- Part 4:

Rationale

Including Technical

Cor. 1: 2004
POSIX 1003.1-2008 Portable Operating http://www.unix.org/ve
(ISO/IEC 9945-2009) System Interface rsion4/

(POSIX®) 2008 Edition /

The Open Group

Technical Standard
Base Specifications,
Issue Z

SUSv2 CAE Specification, http://www.opengroup.
January 1997, System org/publications/catalo
Interfaces and Headers | g/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.linuxfou
Definition, Fourth ndation.org/svid4/
Edition

System V ABI System V Application http://www.sco.com/de
Binary Interface, velopers/devspecs/gabi
Edition 4.1 41.pdf

System V ABI Update System V Application http://www.sco.com/de

Binary Interface -

velopers/gabi/2003-12-
17/contents.html
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Name Title URL
DRAFT - 17 December
2003

X/Open Curses, Issue 7 | X/Open Curses, Issue 7 | https://www2.opengrou
(ISBN: 1-931624-83-6, p-org/ogsys/catalog/C09
The Open Group, 4
November 2009)

— 22 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

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

Name Title URL
DWAREF Debugging DWAREF Debugging httpf/www.dwarfstd.or
Information Format, Information Format, g/doc/DWARF4.pdf
Version 4 Version 4 (June 10,
2010)
IEC 60559/IEEE 754 IEC 60559:1989 Binary http://www.ieee.org/
Floating Point floating-point
arithmetic for.
microproeessor systems
ISO/IEC TR14652 ISO/IEC Technical
Réport 14652:2002
Specification method
for cultural conventions
ITU-T V.42 International http://www.itu.int/rec/r
Telecommunication ecommendation.asp?ty
Union pe=folders&lang=e&par

ent=T-REC-V 42

Li18nux Globalization
Specification

LI18NUX 2000
Globalization

Specification Version
1— 7

http://www.openil8n.o

rg/docs/html/LI18NUX-
2000-amd4 htm

1.0 with Amendment 4

Linux Allocated Device
Registry

LINUX ALLOCATED
DEVICES

http://www lanana.org/
docs/device-
list/devices-2.6+.txt
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Name

Title

URL

Linux Assigned Names

Linux Assigned Names

http://www .lanana.org/

And Numbers And Numbers

Authority Authority

Mozilla's NSS SSL Mozilla's NSS SSL http://www.mozilla.org
Reference Reference /projects/security/pki/ns

s/ref/ssl/

NSPR Reference

Mozilla's NSPR

hffp'//rpfqpprq linuxfou

Reference ndation.org/NSPR_API
_Reference/NSPR_API.
html
PAM Open Software http://www.opengroup.
Foundation, Request org/tech/rfc/mirror-
For Comments: 86.0, rfc/rfc86.0.txt

October 1995, V. Samar
& R.Schemers (SunSoft)

RFC 1321: The MD5
Message-Digest
Algorithm

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
Protocols for ONC RPC
Version 2

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

RFC 1950: ZLIB
Compressed Data
Format Specication

IETF REC 1950: ZLIB
Compressed Data
Format Specification

http://www ietf.org/rfc/
rfc1950.txt

RFC 1951: DEFLATE
Compressed Data
Format Specification

IETF 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

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

version 4.3
RFC 2440: OpenPGP IETF RFC 2440: http://www ietf.org/rfc/
Message Format OpenPGP Message rfc2440.txt

Format

RFC 2821:Simple Mail
Transfer Protocol

IETF RFC 2821: Simple
Mail Transfer Protocol

http://www .ietf.org/rfc/
rfc2821.txt

RFC 2822:Internet
Message Format

IETF RFC 2822: Internet
Message Format

http://www .ietf.org/rfc/
rfc2822.txt

RFC 5531/4506 RPC &
XDR

IETF RFC 5531 & 4506

http://www ietf.org/
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Name

Title

URL

RFC 791:Internet

IETF RFC 791: Internet

http://www ietf.org/rfc/

Protocol Protocol Specification rfc791.txt
RPM Package Format RPM Package Format http://www.rpm.org/m
V3.0 ax-rpm/sl-rpm-file-

format-rpm-file-
format.html

zlib Manual

zlib 1.2 Manual

hffp'//www gzip m‘g/ﬂi

b/
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3 Requirements

3.1 Relevant Libraries

The libraries listed in Table 3-1 shall be available on a Linux Standard Base system,
with the specified runtime names. The libraries listed in Table 3-2 are architecture
specific, but shall be available on all LSB conforming systems. This list may be

supplemented or amended by the relevant architecture specific part of the LSB

Core Specification.

Table 3-T Standard Library Names

Library Runtime Name
liberypt liberypt.so.1
libdl libdl.so0.2
libgce_s libgcc_s.so.1
libncurses libncurses.so.5
libncursesw libncursesw.sq5
libnspr4 libnspr4.so
libnss3 libnss3¢so
libpam libpam.so.0
libpthread libpthread.so.0
librt librt.so.1

libssl3 libssl3.so
libstdexx libstdc++.50.6
libutil libutil.so.1

libz libz.so.1

Table 3-2'Standard Library Names defined in the Architecture Specific Parts of

the LSB Core Specification

Library Runtime Name

libc See architecture specific part.
libm See architecture specific part.
proginterp See architecture specific part.

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

dynamic linker shall search 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
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Core - Generic) and the relevant architecture specific part of the LSB Core
Specification.

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
not have identical feature sets. The architecture specific parts of the LSB Core
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.

» 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 linkirig mechanism that
allows these interfaces to be attached to applicatighs\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 behavier 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 their
entirety.

» The implementation may provide one or more of the optional interfaces. Each
optional interface thatis provided shall be provided in its entirety. The product
documentationshall state which optional interfaces are provided.

» 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
thi§_specification. The implementation shall also provide all mandatory
components of an application's runtime environment that are included or
teferenced in this specification.

» The implementation, when provided with standard data formats and values at
anamed interface, shall provide the behavior defined for those values and data
formats at that interface. However, a conforming implementation may consist
of components which are separately packaged and/or sold. For example, a

| £ £ - - 1 o, elad 11l i) | &
VEITOUTI U aCUTH UL TS I TPTCTI T T I U T TS I T ST U T T AL T VW L T O P T At Ty

system, and windowing system as separately packaged items.

» The implementation may provide additional interfaces with different names.
It may also provide additional behavior corresponding to data values outside
the standard ranges, for standard named interfaces.
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3.3 LSB Application Conformance

A conforming application containing object files is necessarily architecture
specific, 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 files in a scripting 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 LowiLevel System
Information section of this specification

If the application requires any optional interface definédjin this specification in
order to be installed or to execute successfully, the requirement for that
optional interface shall be stated in the applicatipn'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 othér application must also be a conforming
application, and the use of suchinterface or data format, as well as its source
(in other words, the other cofiforming application), shall be identified in the
documentation of the application.

The application shall netuse any values for a named interface that are reserved
for vendor extensigns.

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 800002, 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-heutral
part and an architecture-specific part. The latter describes elements whose
definitions may be unique to a particular processor architecture. The term
archLSB may be used in the generic part to refer to the corfesponding section
of the architecture-specific part.

4.2

Binary Standard, ABI

The total set of interfaces that are ayvailable to be used in the compiled binary
code of a conforming application, ‘including the run-time details such as
calling conventions, binary forfmat, C++ name mangling, etc.

4.3

Implementation-defined

Describes,a value or behavior that is not defined by this document but is
selected\\by an implementor. The value or behavior may vary among
implententations that conform to this document. An application should not
rely ‘on the existence of the value or behavior. An application that relies on
suich a value or behavior cannot be assured to be portable across conforming
implementations. 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.
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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 input.
The value or behavior may vary among implementationsthat conform to 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 across conforming
implementations.

4.7

Unspecified

Describes the nature of a @alue 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 among implementations that conform to 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 across conforming
implementations.

In-addition, for the portions of this specification which build on IEEE Std 1003.1-
2001, the definitions 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

CONSTANT

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_2.0) [SUSv4]

refers to ‘the interface named forkpty () with symbol version GLIBC 2.0 that is
defined in the reference indicated by the tag susva4.

Note: 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.
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6 Relationship To ISO/IEC 9945 POSIX

This specification includes many interfaces described in POSIX 1003.1-2008
(ISO/IEC 9945-2009). Unless otherwise specified, such interfaces should behave
exactly as described in that specification. Any conflict between the requirements
described here and the POSIX 1003.1-2008 (ISO/IEC 9945-2009) standard is
unintentional, except as explicitly noted otherwise.

Note: In addition to the differences noted in this specification, a report, ISO/IEC TR
24715-Technical Report on the Conflicts Between the ISO/IEC 9945 (POSIX) Standard and

The Limix Standard Base Specijication (L5B), identilies the dilferences between edition
3.1 of this specification and POSIX 1003.1-2001 (ISO/IEC 9945-2003) (more precisely,
POSIX 2001 plus the first two corrigenda, informally known as the 2004 edition). It/s
the long term plan of the Linux Foundation to converge the LSB Core specification
with the ISO/IEC POSIX specification.

The LSB Specification Authority is responsible for deciding theneaning of
conformance to normative referenced standards in the LSB comtext. Problem
reports regarding underlying or referenced standards in any othér context will
be referred to the relevant maintenance body for that standard:
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7 Relationship To Other Linux Foundation Specifications

The LSB is the base for several other specification projects under the umbrella of
the Linux Foundation (LF). This specification is the foundation, and other
specifications build on the interfaces defined here. However, beyond those
specifications listed as Normative References, this specification has no
dependencies on other LF projects.

ISO/IEC 23360 corresponds to an earlier edition of this specification (version 3.1),
published as an ISO/IEC standard in 2006 after submission by the Linux
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24715 referenced in the previous chapter.
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II Executable And Linking Format (ELF)
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8 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 is intended to document additions made since the publication of
that document.
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9 Low Level System Information

9.1 Operating System Interface

LSB-conforming applications shall assume that stack, heap and other allocated

memory regions will be non-executable. The application must take steps to make

them executable if needed.

9.2 Machine Interface

92t Data Representation

LSB-conforming applications shall use the data representation as defined in the

Arcitecture specific ELF documents.

9.2.1.1 Fundamental Types

In addition to the fundamental types specified in the relevant archite¢ture specific

part of the LSB Core Specification, a 1 byte data type is defined Here:

Table 9-1 Scalar Types

Type C C++ sizeof Align- Architec-
ment ture Rep-
(bytes) resenta-
tion
_Bool bool
I 1 byte
Integral

18
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10 Object Format
10.1 Object Files

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

e System V ABI
» System V ABI Update

o the relevant architecture specific ABI supplement.

» this specification
+ the relevant architecture specific part of the LSB Core Specification

Conforming implementations may also support other unspecified object file
formats.

10.2 Sections
10.2.1 Introduction

As described in System V ABI, an ELF object file contains.a number of sections.

10.2.2 Sections Types

The section header table is an array of £E1£32{Shdr or E1£64_Shdr structures as
described in System V ABIL The sh type member shall be either a value from
Table 10-1, drawn from the System M ABI, or one of the additional values
specified in Table 10-2.

A section header's sh_type member specifies the sections's semantics.

10.2.2.1 ELF Section Types

The following section:tiypes are defined in the System V ABI and the System V
ABI Update.

Table 10-1 ELE.Section Types

Name Value Description

SHT-DYNAMIC 0x6 The section holds infor-
mation for dynamic
linking. Currently, an
object file shall have
only one dynamic sec-
tion, but this restriction
may be relaxed in the

fature-See—Dyramie
Section' in Chapter 5 of
System V ABI Update
for details.

SHT_DYNSYM Oxb This section holds a
minimal set of symbols

adequate for dynamic
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Name

Value

Description

linking. See also
SHT_SYMTAB. Cur-
rently, an object file
may have either a sec-
tion of SHT_SYMTAB
type or a section of
SHT_DYNSYM type,
but not both. This re-

striction may be relaxed
in the future.

SHT_FINI_ARRAY

Oxf

This section containsf@n
array of pointers to'ter-
mination functions, as
described ip, Initializa-
tion and Termination
Function$' in Chapter 5
of System V ABI Up-
date. Each pointer in
the array is taken as a
parameterless proce-
dure with a void return.

SHT_HASH

0x5

The section holds a
symbol hash table. Cur-
rently, an object file
shall have only one
hash table, but this re-
striction may be relaxed
in the future. See "Hash
Table' in Chapter 5 of
System V ABI Update
for details.

SHT_INTEZARRAY

Oxe

This section contains an
array of pointers to ini-
tialization functions, as
described in ‘Initializa-
tion and Termination
Functions' in Chapter 5
of System V ABI Up-
date. Each pointer in
the array is taken as a

20

parameterless proce-
dure with a void return.

SHT_NOBITS

0x8

A section of this type
occupies no space in the
file but otherwise re-
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Name Value Description

sembles SHT PROG-
BITS. Although this sec-
tion contains no bytes,
the sh_offset member
contains the conceptual
file offset.

SHT_NOTE 0x7 The section holds infor-

b +1 I 1 )
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file in some way. See
"Note Section' in Chap-
ter 5 of System V ABI
Update for details.

SHT NULL 0x0 This value marks the
section headeér as inac-
tive; it does not have an
assodiated section.
@ther members of the
section header have un-
defined values.

SHT_PREINIT_ARRAY | 0x10 This section contains an
array of pointers to
functions that are in-
voked before all other
initialization functions,
as described in ‘Initiali-
zation and Termination
Functions' in Chapter 5
of System V ABI Up-
date. Each pointer in
the array is taken as a
parameterless proceure
with a void return.

SHT-PROGBITS 0x1 The section holds infor-
mation defined by the
program, whose format
and meaning are deter-
mined solely by the
program.

SHT_REL 0x9 The section holds relo-

cation entries without
explicit addends, such
as type E1f32_Rel for the
32-bit class of object
files or type Elf64_Rel
for the 64-bit class of
object files. An object
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Name Value Description

file may have multiple
relocation sections. See
"Relocation' in Chapter
4 of System V ABI Up-
date for details.

SHT_RELA 0x4 The section holds relo-
cation entries with ex-

plicttaddends;suchras
type Elf32_Rela for the
32-bit class of object
files or type Elf64_Rela
for the 64-bit class of
object files. Anrobject
file may hawe multiple
relocation sections. See
"Relocation' in Chapter
4 of\ System V ABI Up-
date for details.

SHT_STRTAB 0x3 The section holds a
string table. An object
file may have multiple
string table sections. See
“String Table' in Chap-
ter 4 of System V ABI
Update for details.

SHT _SYMTAB 0x2 This section holds a
symbol table. Currently,
an object file may have
either a section of
SHT_SYMTARB type or
a section of SHT DYN-
SYM type, but not both.
This restriction may be
relaxed in the future.
Typically, SHT_SYM-
TAB provides symbols
for link editing, though
it may also be used for
dynamic linking. As a
complete symbol table,

it may contain many
symbols unnecessary

for dynamic linking.

10.2.2.2 Additional Section Types

The following additional section types are defined here.
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Name Value Description

SHT GNU_verdef Oxoffffffd This section contains
the symbol versions
that are provided.

SHT_GNU_verneed Oxo6ffffffe This section contains
the symbol versions
that are required.

SHT_GNU_versym Ox6fLfffff This section contains

the Symbol Version Ta~
ble.

10.3 Special Sections

10.3.1 Special Sections

Various sections hold program and control informationsSections in the lists

below are used by the system and have the indicated types and attributes.

10.3.1.1 ELF Special Sections
The following sections are defined in the System V ABI and the System V ABI

Update.
Table 10-3 ELF Special Sections
Name Type Attributes

bss SHT_NOBITS SHF_AL-
LOC+SHF_WRITE

.comment SHT_PROGBITS SHF_MERGE+SHF_STR
INGS

.data SHT_PROGBITS SHF_AL-
LOC+SHF_WRITE

.datal SHT_PROGBITS SHF_AL-
LOC+SHF_WRITE

.debug SHT_PROGBITS 0

.dynamic SHT_DYNAMIC SHF_AL-
LOC+SHF_WRITE

.dynstr SHT_STRTAB SHF_ALLOC

.dynsym SHT_DYNSYM SHF_ALLOC

fini SHT_PROGBITS SHF_ALLOC+SHF_EX-
ECINSTR

fini_array SHT_FINI_ARRAY SHF_AL-
LOC+SHF_WRITE

© 2021 ISO/IEC - All rights reserved
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Name Type Attributes

.hash SHT_HASH SHF_ALLOC

nit SHT_PROGBITS SHF_ALLOC+SHF_EX-
ECINSTR

.init_array SHT_INIT_ARRAY SHF_AL-
LOC+SHF_WRITE

.interp SHT_PROGBITS SHF_ALLOC

line SHT_PROGBITS 0

.note SHT _NOTE 0

.preinit_array SHT_PREINIT_ARRAY | SHF_AL-

LOC+SHF_WRITE

.rodata SHT PROGBITS SHF _AL-
LOC+SHF "MERGE+SH
F_STRINGS

.rodatal SHT PROGBITS SHF AL-
EOC+SHF_MERGE+SH
F_STRINGS

.shstrtab SHT _STRTAB 0

.strtab SHT STRTAB SHF _ALLOC

.symtab SHT_SY¥MTAB SHF_ALLOC

.tbss SHTUNOBITS SHF _AL-
LOC+SHF_WRITE+SHF
_TLS

tdata SHT _PROGBITS SHF_AL-
LOC+SHF_WRITE+SHF
_TLS

text SHT PROGBITS SHF _ALLOC+SHF_EX-
ECINSTR

bss

This section holds data that contributes to the program's memory image. The
program may treat this data as uninitialized. However, the system shall
initialize this data with zeroes when the program begins to run. The section
occupies no file space, as indicated by the section type, SHT_NOBITS.

.comment

This section holds version control information.

.data

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

24 © 2021 ISO/IEC - All rights reserved



https://standardsiso.com/api/?name=f7ed5e78c21129fa484db772ee0aa40a

ISO/IEC 23360-1-2:2021(E)

.datal
This section holds initialized data that contribute to the program's memory
image.

.debug

This section holds information for symbolic debugging. The contents are
unspecified. All section names with the prefix .debug hold information for
symbolic debugging. The contents of these sections are unspecified.

.dynamic
This section holds dynamic linking information. The section's attributes will
include the SHF_ALLOC bit. Whether the SHF_WRITE bit is set is processor
specific. See Chapter 5 of System V ABI Update for more information;

.dynstr
This section holds strings needed for dynamic linking, most commonly the
strings that represent the names associated with symbol table entries. See
Chapter 5 of System V ABI Update for more information.

.dynsym
This section holds the dynamic linking symbol‘table, as described in "Symbol
Table' of System V ABI Update.

fini

This section holds executable instructions that contribute to the process
termination code. That is, when a program exits normally, the system
arranges to execute the codelin this section.

fini_array
This section holds/an array of function pointers that contributes to a single
termination afray for the executable or shared object containing the section.
hash
This section holds a symbol hash table. See ‘Hash Table' in Chapter 5 of
System V ABI Update for more information.
it
This section holds executable instructions that contribute to the process
initialization code. When a program starts to run, the system arranges to

execute the code in this section before calling the main program entry point
(called main for C programs).

Jinit_array

This section holds an array of function pointers that contributes to a single
initialization array for the executable or shared object containing the section.
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.Anterp

This section holds the path name of a program interpreter. If the file has a
loadable segment that includes relocation, the sections' attributes will
include the SHF_ALLOC bit; otherwise, that bit will be off. See Chapter 5 of
System V ABI Update for more information.

Jdine

This section holds line number information for symbolic debugging, which
describes the correspondence between the source program and the machine

code. The contents are unspecified.

.note
This section holds information in the format that ‘Note Section' in Chaptet 5
of System V ABI Update describes.

.preinit_array
This section holds an array of function pointers that confributes to a single
pre-initialization array for the executable or shared.ebjéct containing the
section.

.rodata

This section holds read-only data that typically contribute to a non-writable
segment in the process image. See "Program Header' in Chapter 5 of System
V ABI Update for more information.

.rodatal

This section holds read-only.data that typically contribute to a non-writable
segment in the process image. See "Program Header' in Chapter 5 of System
V ABI Update for more information.

.shstrtab

This sectiort holds section names.

.strtab

This' section holds strings, most commonly the strings that represent the
names associated with symbol table entries. If the file has aloadable segment
that includes the symbol string table, the section's attributes will include the
SHF_ALLOC bit; otherwise, that bit will be off.

.symtab

This section holds a symbol table, as ‘Symbol Table' in Chapter 4 of System
V_ABI Update describes. If the file has a loadable segment that includes the

symbol table, the section's attributes will include the SHF_ALLOC bit;
otherwise, that bit will be off.

.tbss

This section holds uninitialized thread-local data that contribute to the
program's memory image. By definition, the system initializes the data with
zeros when the data is instantiated for each new execution flow. The section
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occupies no file space, as indicated by the section type, SHT_NOBITS.
Implementations need not support thread-local storage.

.tdata

This section holds initialized thread-local data that contributes to the
program's memory image. A copy of its contents is instantiated by the

system for each new execution flow. Implementations need not support

thread-local storage.

et

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

10.3.1.2 Additional Special Sections

Object files in an LSB conforming application may also contain one or more of the
additional special sections described below.

Table 10-4 Additional Special Sections

Name Type Attributes

.ctors SHT_PROGBITS SHF_AL-

LOC+SHF_WRITE
.data.rel.ro SHT_PROGBITS SHF_AL-

LOC+SHF_WRITE
.dtors SHT_PROGBITS SHF_AL-

LOC+SHF_WRITE
.eh_frame SHTPROGBITS SHF_ALLOC
.eh_frame_hdr SHT_PROGBITS SHF_ALLOC
.gcc_except_table 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
.gotiplt SHT_PROGBITS SHF_AL-

LOC+SHF_WRITE

jer

SHT_PROGBITS

SHF_AL-
LOC+SHF_WRITE

.note.ABI-tag SHT_NOTE SHF_ALLOC
stab SHT _PROGRBITS Q
.stabstr SHT_STRTAB 0

.ctors

This section contains a list of global constructor function pointers.
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.data.rel.ro

This section holds initialized data that contribute to the program's memory
image. This section may be made read-only after relocations have been
applied.

.dtors

This section contains a list of global destructor function pointers.

.eh_frame

This section contains information necessary for frame unwinding during
exception handling. See Section 10.6.1.

.eh_frame_hdr

This section contains a pointer to the .eh_frame section which is acdessible to
the runtime support code of a C++ application. This section may also contain
a binary search table which may be used by the runtime support code to
more efficiently access records in the .eh_frame section. Sée Section 10.6.2.

.gcc_except_table

This section holds Language Specific Data.

.gnu.version

This section contains the Symbol Version Table. See Section 10.7.2.

.gnu.version_d

This section contains the Version Definitions. See Section 10.7.3.

.gnu.version_r

This section contains.the Version Requirements. See Section 10.7.4.

.got.plt

This section -holds the read-only portion of the GLobal Offset Table. This
sectiommay be made read-only after relocations have been applied.

jer

This section contains information necessary for registering compiled Java
classes. The contents are compiler-specific and used by compiler
initialization functions.

note.ABI-tag

Specify ABI details. See Section 10.8.

28

.stab

This section contains debugging information. The contents are not specified
as part of the LSB.
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.stabstr

This section contains strings associated with the debugging infomation
contained in the .stab section.

10.4 Symbol Mapping

10.4.1 Introduction

Symbols in a source program are translated by the compilation system into
symbols that exist in the object file.

10.4.1.1 C Language

External C symbols shall be unchanged in an object file's symbol table.

10.5 DWARF Extensions

The LSB does not specify debugging information, however, some-additional
sections contain information which is encoded using the the encoding as specified
by DWARF Debugging Information Format, Version 4 with extensions defined
here.

10.5.1 DWARF Exception Header Encoding

The DWARF Exception Header Encoding is usedto describe the type of data used
inthe .eh frame and .eh frame hdr section\The upper 4 bits indicate how the
value is to be applied. The lower 4 bits indicate the format of the data.

Table 10-5 DWARF Exception Headét value format

Name Value Meaning

DW_EH_PE_absptr 0x00 The Value is a literal
pointer whose size is
determined by the
architecture.

DW_EH_PE uleb128 0x01 Unsigned value is
encoded using the Little
Endian Base 128
(LEB128) as defined by
DWAREF Debugging
Information Format,
Version 4.

DW_EH_PE_udata2 0x02 A 2 bytes unsigned
value.

DWEH PE udatat %03 A4 bytes unsigned
value.

DW_EH_PE_udata8 0x04 An 8 bytes unsigned
value.

DW_EH_PE_sleb128 0x09 Signed value is encoded
using the Little Endian
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Name Value Meaning
Base 128 (LEB128) as
defined by DWARF
Debugging Information
Format, Version 4.
DW_EH_PE_sdata2 0x0A A 2 bytes signed value.
DW_EH_PE_sdata4 0x0B A 4 bytes signed value.
PDWTEHPE—=datas Bx0C ATTS by tes bi51 redth
value.
Table 10-6 DWARF Exception Header application
Name Value Meaning
DW_EH_PE_pcrel 0x10 Value is relative to the
current program
counter:
DW_EH_PE_textrel 0x20 Value is relative to the
beginning of the .text
section.
DW_EH_PE_datarel 0x30 Value is relative to the
beginning of the .got
or .eh_frame_hdr
section.
DW_EH_PE_funcrel 0x40 Value is relative to the
beginning of the
function.
DW_EH_PE_aligned 0x50 Value is aligned to an

address unit sized
boundary.

One special encoding, Oxff (DW_EH_PE_omit), shall be used to indicate that no

value(ispresent.

10.5.2 DWARF CFI Extensions

In addition to the Call Frame Instructions defined in section 6.4.2 of DWARF
Debugging Information Format, Version 4, the following additional Call Frame
Instructions may also be used.

Table 10-7 Additional DWARF Call Frame Instructions

Name

Value

Meaning

DW_CFA_GNU_args_s
ize

0x2e

The
DW_CFA_GNU_args_s
ize instruction takes an
unsigned LEB128
operand representing
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Name Value Meaning

an argument size. This
instruction specifies the
total of the size of the
arguments which have
been pushed onto the

stack.
DW_CFA_GNU_negati | 0x2f The
£L L 1 | 1 IDIAL A 1 L L £
Ve OIrset_tXternoet Dvv_Cr7y_oer_cra_st

instruction takes two
operands: an unsigned
LEB128 value
representing a register
number and an
unsigned LEB128 which
represents the
magnitude of the offset.
This‘iristruction is
identical to

DW_CFA _offset_exten
ded_sf except that the
operand is subtracted to
produce the offset. This
instructions is obsoleted
by
DW_CFA_offset_exten
ded_sf.

10.6 Exception Frames

When using languages that support exceptions, such as C++ additional
information must'be provided to the runtime environment that describes the call
frames that.must be unwound during the processing of an exception. This
informatjon is contained in the special sections .eh frame and .eh framehdr.

Note: The format of the .eh frame section is similar in format and purpose to
the .debug frame section which is specified in DWARF Debugging Information
Format, Version 4. Readers are advised that there are some subtle difference, and care
should be taken when comparing the two sections.

10.6.1 The .eh_frame section

The .eh frame section shall contain 1 or more Call Frame Information (CFI)

records. The number of records present shall be determined by size of the section
as contained in the section header. Each CFI record contains a Common
Information Entry (CIE) record followed by 1 or more Frame Description Entry
(FDE) records. Both CIEs and FDEs shall be aligned to an addressing unit sized
boundary.
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Table 10-8 Call Frame Information Format

Common Information Entry Record

Frame Description Entry Record(s)

10.6.1.1 The Common Information Entry Format

Table 10-9 Common Information Entry Format

Length Required
Extended Length Optional
CIE ID Required
Version Required
Augmentation String Required
Code Alignment Factor Required
Data Alignment Factor Required
Return Address Register Required
Augmentation Data Length Optional
Augmentation Data Optional
Initial Instructions Required
Padding
Length

A 4 byte unsigned value indicating the length in bytes of the CIE structure,
not including the\Length field itself. If Length contains the value Oxffffffff,
then the lengthiis.contained in the Extended Lengthfield. If Length contains
the value 0, thén this CIE shall be considered a terminator and processing
shall end.

Extended )Length

A-8 byte unsigned value indicating the length in bytes of the CIE structure,
not including the Length and Extended Length fields themselves. This field
is not present unless the Length field contains the value Oxffffffff.

CIE ID

A 4 byte unsigned value that is used to distinguish CIE records from FDE
records. This value shall always be 0, which indicates this record is a CIE.

Version

A 1 byte value that identifies the version number of the frame information
structure. This value shall be 1.

Augmentation String

This value is a NUL terminated string that identifies the augmentation to the
CIE or to the FDEs associated with this CIE. A zero length string indicates
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that no augmentation data is present. The augmentation string is case
sensitive and shall be interpreted as described below.

Code Alignment Factor

An unsigned LEB128 encoded value that is factored out of all advance
location instructions that are associated with this CIE or its FDEs. This value
shall be multiplied by the delta argument of an adavance location instruction
to obtain the new location value.

Data Alignment Factor

A signed LEB128 encoded value that is factored out of all offset instructions
that are associated with this CIE or its FDEs. This value shall be multiplied
by the register offset argument of an offset instruction to obtain the new
offset value.

Augmentation Length

An unsigned LEB128 encoded value indicating the length¢in-bytes of the
Augmentation Data. This field is only present if the Augmentation String
contains the character 'z".

Augmentation Data

A block of data whose contents are defied by the contents of the
Augmentation String as described below=This field is only present if the
Augmentation String contains the character 'z'. The size of this data is given
by the Augentation Length.

Initial Instructions
Initial set of Call Frame wInstructions. The number of instructions is
determined by the remaining space in the CIE record.

Padding

Extra bytes to aligh the CIE structure to an addressing unit size boundary.

10.6.1.1.1 Augmentation String Format

The Agumentation String indicates the presence of some optional fields, and how
those fields should be intepreted. This string is case sensitive. Each character in
the@ugmentation string in the CIE can be interpreted as below:

z
A 'z’ may be present as the first character of the string. If present, the
Augmentation Data field shall be present. The contents of the Augmentation
Data shall be intepreted according to other characters in the Augmentation
String.

L

A 'L' may be present at any position after the first character of the string. This
character may only be present if 'z' is the first character of the string. If
present, it indicates the presence of one argument in the Augmentation Data
of the CIE, and a corresponding argument in the Augmentation Data of the
FDE. The argument in the Augmentation Data of the CIE is 1-byte and
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represents the pointer encoding used for the argument in the Augmentation
Data of the FDE, which is the address of a language-specific data area (LSDA).
The size of the LSDA pointer is specified by the pointer encoding used.

A 'P'may be present at any position after the first character of the string. This
character may only be present if 'z' is the first character of the string. If
present, it indicates the presence of two arguments in the Augmentation
Data of the CIE. The first argument is 1-byte and represents the pointer

encoding used 10T the second arguiment, which 15 the address of a personality
routine handler. The personality routine is used to handle language and
vendor-specific tasks. The system unwind library interface accesses the
language-specific exception handling semantics via the pointer to‘ the
personality routine. The personality routine does not have an ABI-specific
name. The size of the personality routine pointer is specified by the-pointer
encoding used.

A R'may be present at any position after the first character of the string. This
character may only be present if 'z' is the first haracter of the string. If
present, The Augmentation Data shall include 'a 1 byte argument that
represents the pointer encoding for the addtess pointers used in the FDE.

10.6.1.2 The Frame Description Entry Format

Table 10-10 Frame Description Entry-Format

Length Required
Extended Length Optional
FDE Pointer Required
PC Begin Required
PC Range Required
Augmentation Data Length Optional
Augmentation Data Optional
Call Frame Instructions Required
Padding
Length

A 4 byte unsigned value indicating the length in bytes of the FDE structure,

34

not including the Length field 1tselt. It Length contains the value UXIIIIiitL,
then the length is contained the Extended Length field. If Length contains
the value 0, then this FDE shall be considered a terminator and processing
shall end.
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Extended Length

A 8 byte unsigned value indicating the length in bytes of the FDE structure,
not including the Length or Extended Length field themselves. This field is
not present unless the Length field contains the value Oxffffffff.

CIE Pointer

A 4 byte unsigned value that when subtracted from the offset of the CIE
Pointer in the current FDE yields the offset of the start of the associated CIE.
This value shall never be 0.

PC Begin
An encoded value that indicates the address of the initial location associated
with this FDE. The encoding format is specified in the Augmentation Data:
PC Range
An absolute value that indicates the number of bytes of) instructions
associated with this FDE.
Augmentation Length

An unsigned LEB128 encoded value indicating the-length in bytes of the
Augmentation Data. This field is only present if the Augmentation String in
the associated CIE contains the character 'z,

Augmentation Data

A block of data whose contents are defined by the contents of the
Augmentation String in the assoeciated CIE as described above. This field is
only present if the Augmentation String in the associated CIE contains the
character 'z'. The size of this\data is given by the Augentation Length.

Call Frame Instructions

A set of Call FraméInstructions.

Padding

Extra bytes .to align the FDE structure to an addressing unit size boundary.

10.6.2'The .eh_frame hdr section

The? .eh frame hdr section contains additional information about
the .eh frame section. A pointer to the start of the .eh frame data, and
Optionally, a binary search table of pointers to the .eh frame records are found
in this section.

Data in this section is encoded according to Section 10.5.1.

Table 10-11 .eh frame hdr Section Format

Encoding Field

unsigned byte version

unsigned byte eh_frame_ptr_enc
unsigned byte fde_count_enc
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Encoding Field
unsigned byte table_enc
encoded eh_frame_ptr
encoded fde_count
binary search table

version

Version of the .eh 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. A value of DW_EH_PE_omit
indicates the binary search table is not present.
table_enc
The encoding format of the entries in the binary search table. A value of
DW_EH_PE_omit indicates the binary seareh table is not present.
eh_frame_ptr

The encoded value of the pointer to\the start of the .eh_frame section.

fde_count

The encoded value of the count of entries in the binary search table.

binary search table

A binary search able containing fde_count entries. Each entry of the table
consist of two jencoded values, the initial location, and the address. The
entries are sorted in an increasing order by the initial location value.

10.7 Symbol Versioning

10:7.1 Introduction

This chapter describes the Symbol Versioning mechanism. All ELF objects may
provide or depend on versioned symbols. Symbol Versioning is implemented by
3 section types: SHT GNU versym, SHT GNU verdef, and SHT GNU verneed.

The prefix E1£xx in the following descriptions and code fragments stands for
either "E1£32" or "E1£64", depending on the architecture.

36

Versions are described by strings. The structures that are used for symbol
versions also contain a member that holds the ELF hashing values of the strings.
This allows for more efficient processing.
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10.7.2 Symbol Version Table

The special section .gnu.version which has a section type of SHT _GNU_versym
shall contain the Symbol Version Table. This section shall have the same number
of entries as the Dynamic Symbol Table in the .dynsym section.

The . gnu.version section shall contain an array of elements of type E1 fxx Half.
Each entry specifies the version defined for or required by the corresponding
symbol in the Dynamic Symbol Table.

The values in the Symbol Version Table are specific to the object in which they

are located. These values are identifiers that are provided by the the vna other
member of the Elfxx Vernaux structure or the vd ndx member of the
Elfxx Verdef structure.

The values 0 and 1 are reserved.

0

The symbol is local, not available outside the object.

The symbol is defined in this object and is globally-awvailable.

All other values are used to identify version strings.located in one of the other
Symbol Version sections. The value itself is not the version associated with the
symbol. The string identified by the value defines the version of the symbol.

10.7.3 Version Definitions

The special section . gnu.version dwhich has a section type of SHT GNU verdef
shall contain symbol version definitions. The number of entries in this section
shall be contained in the DT W¥ERDEFNUM entry of the Dynamic Section .dynamic.
The sh_1ink member of the section header (see figure 4-8 in the System V ABI)
shall point to the section that contains the strings referenced by this section.

The section shall contain an array of E1fxx Verdef structures, as described in
Figure 10-1, optionally followed by an array of E1fxx Verdaux structures, as
defined in Figute 10-2.

typedefistruct {
Elfxx Half vd version;
Elfxx Half vd flags;
Elfxx Half vd ndx;
Elfxx Half vd cnt;
Elfxx Word vd hash;
Elfxx Word vd aux;
Elfxx Word vd next;

} Elfxx Verdef;

Figure 10-1 Version Definition Entries

vd version

Version revision. This field shall be set to 1.

vd flags

Version information flag bitmask.
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vd ndx

Version index numeric value referencing the SHT_GNU_versym section.

vd cnt

Number of associated verdaux array entries.

vd hash

Version name hash value (ELF hash function).

vd aux

Offset in bytes to a corresponding entry in an array of Elfxx Verdaux
structures as defined in Figure 10-2

vd next

Offset to the next verdef entry, in bytes.

typedef struct {
Elfxx Word vda name;
Elfxx Word vda next;
} Elfxx Verdaux;

Figure 10-2 Version Definition Auxiliary Entries

vda name

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

vda next

Offset to the next verdaux entry, in bytes.

10.7.4 Version Requirements

The special section *gnu.version r which has a section type of
SHT GNU_verneed shall'contain required symbol version definitions. The number
of entries in this Gection shall be contained in the DT VERNEEDNUM entry of the
Dynamic Section: .dynamic. The sh 1ink member of the section header (see
figure 4-8 in,System V ABI) shall point to the section that contains the strings
referencéd)by this section.

The-seetion shall contain an array of E1fxx Verneed structures, as described in
Figure 10-3, optionally followed by an array of E1fxx_Vernaux structures, as
defined in Figure 10-4.

typedef struct {
Elfxx Half vn_version;
Elfxx Half vn_cnt;
Elfxx Word vn_file;
Elfxx Word VN _aux;

38

Elfxx Word vn_next;
} Elfxx Verneed;

Figure 10-3 Version Needed Entries

vn_version

Version of structure. This value is currently set to 1, and will be reset if the
versioning implementation is incompatibly altered.
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vn _cnt

Number of associated verneed array entries.
vn file
Offset to the file name string in the section header, in bytes.

vn _aux

Offset to a corresponding entry in the vernaux array, in bytes.

vn _next

Offset to the next verneed entry, in bytes.

typedef struct {
Elfxx Word vna_ hash;
Elfxx Half vna_flags;
Elfxx Half vna_ other;
Elfxx Word vna name;
Elfxx Word vna next;
} Elfxx Vernaux;

Figure 10-4 Version Needed Auxiliary Entries

vna hash

Dependency name hash value (ELF hash function).

vna flags

Dependency information flag bitmask.,

vna other

Object file version identifier used in the .gnu.version symbol version array.
Bit number 15 controls whether or not the object is hidden; if this bit is set,
the object cannot be used and the static linker will ignore the symbol's
presence in the object;

vna name

Offset to thé dependency name string in the section header, in bytes.

vna next

Qffset to the next vernaux entry, in bytes.

10.7.5 Startup Sequence

When loading a sharable object the system shall analyze version definition data
from the loaded object to assure that it meets the version requirements of the
calling object. This step is referred to as definition testing. The dynamic loader
shall retrieve the entries in the caller's E1 fxx_Verneed array and attempt to find
matching definition information in the loaded E1fxx verdef table.

Each object and dependency shall be tested in turn. If a symbol definition is
missing and the vna_flags bit for VER_FLG WEAK is not set, the loader shall return
an error and exit. If the vna flags bit for VER FLG WEAK is set in the
Elfxx_Vernaux entry, and the loader shall issue a warning and continue
operation.
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When the versions referenced by undefined symbols in the loaded object are
found, version availability is certified. The test completes without error and the
object shall be made available.

10.7.6 Symbol Resolution

When symbol versioning is used in an object, relocations extend definition testing
beyond the simple match of symbol name strings: the version of the reference
shall also equal the name of the definition.

The same index that is used in the svmbol table can be referenced in the

SHT GNU_versymsection, and the value of this index is then used to acquire name
data. The corresponding requirement string is retrieved from the E1fxx_Verneed
array, and likewise, the corresponding definition string from the E1fxx Verdef
table.

If the high order bit (bit number 15) of the version symbolis set, the object cannot
be used and the static linker shall ignore the symbol's presence in the.object.

When an object with a reference and an object with the definitign ate being linked,
the following rules shall govern the result:

» The object with the reference and the object with-the' definitions both use
versioning. All described matching is processed in this case. A fatal error shall
be triggered when no matching definition can be'found in the object whose
name is the one referenced by the vn name elethentin the E1fxx Verneedentry.

 The object with the reference does not use versioning, while the object with the
definitions does. In this instance, orilyJthe definitions with index numbers 1
and 2 will be used in the referenéé) match, the same identified by the static
linker as the base definition. In cases where the static linker was not used, such
as in calls to dlopen (), a version that does not have the base definition index
shall be acceptable if it is the only version for which the symbol is defined.

 The object with the refetrence uses versioning, but the object with the definitions
specifies none. Axmatching symbol shall be accepted in this case. A fatal error
shall be triggered if a corruption in the required symbols list obscures an
outdated object file and causes a match on the object filename in the
Elfxx_Venneed entry.

» Neijther the object with the reference nor the object with the definitions use
versioning. The behavior in this instance shall default to pre-existing symbol
pules.

10.87ABI note tag

Every executable shall contain a section named .note.ABI-tag of type SHT NOTE.
This section is structured as a note section as documented in the ELF spec. The
section shall contain at least the following entry. The name field (namesz/name)
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contains the string "GNU". The type field shall be 1. The descsz field shall be at
least 16, and the first 16 bytes of the desc field shall be as follows.

The first 32-bit word of the desc field shall be 0 (this signifies a Linux executable).
The second, third, and fourth 32-bit words of the desc field contain the earliest

compatible kernel version. For example, if the 3 words are 2, 2, and 5, this signifies
a 2.2.5 kernel.
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11 Dynamic Linking
11.1 Program Loading and Dynamic Linking

LSB-conforming implementations shall support the object file information and
system actions that create running programs as specified in the System V ABI and
System V ABI Update and as further required by this specification and the
relevant architecture specific part of the LSB Core Specification.

Any shared object that is loaded shall contain sufficient DT_NEEDED records to

cah’cfy the cyml‘\r\‘c onthe shared H]'\vav}r

11.2 Program Header

In addition to the Segment Types defined in the System V ABI and System V'ABI
Update the 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_RELRO 0x6474€552

PT_GNU_EH_FRAME

The array element specifies the location and size of the exception handling
information as defined by the seh“frame_hdr section.

PT_GNU_STACK

The p flags member.specifies the permissions on the segment containing
the stack and is used*to indicate wether the stack should be executable. The
absense of thisshedder indicates that the stack will be executable.

PT_GNU_RELERO

the artay element specifies the location and size of a segment which may be
maderead-only after relocations have been processed.

11.3 Dynamic Entries

11.3.1 Introduction

As described in System V ABI, if an object file participates in dynamic linking, its
program header table shall have an element of type pT_DynNaMIC. This ‘segment’
contains the .dynamic section. A special symbol, DyNAMIC, labels the section,

which contains an darray or the roliowing structures.

typedef struct {

E1£f32 Sword d tag;
union {
E1£f32 Word d val;
E1f32 Addr d_ptr;
} d_un;
} E1£32 Dyn;
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extern E1f32 Dyn _DYNAMIC[];

typedef struct {
E1f64 Sxword d_tag;

union {
E1f64 Xword d val;
E1f64 Addr d ptr;
} d_un;
} E1f64 Dyn;
extern E1f64 Dyn _DYNAMIC[];

Figure 11-1 Dynamic Structure

For each object with this type, d tag controls the interpretation of d_un.
11.3.2 Dynamic Entries

11.3.2.1 ELF Dynamic Entries

The following dynamic entries are defined in the System V ABI'dnd System V
ABI Update.

DT_BIND_NOW

Process relocations of object
DT_DEBUG

For debugging; unspecified
DT_FINI

Address of termination funetion

DT_FINI_ARRAY

The address of annarray of pointers to termination functions.

DT_FINI_ARRAYSZ
Size in bytes of DT_FINI_ARRAY

DT_FLAGS
Flag values specific to the object being loaded

DT_HASH
Address of symbol hash table

DT_HIPROC

End of processor-specific

42

DT_INIT

Address of init function

DT_INIT_ARRAY

The address of an array of pointers to initialization functions.
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DT_INIT_ARRAYSZ
Size in bytes of DT_INIT_ARRAY

DT_JMPREL
Address of PLT relocs

DT_LOPROC

Start of processor-specific

ISO/IEC 23360-1-2:2021(E)

DT_NEEDED

Name of needed library

DT_NULL

Marks end of dynamic section

DT_PLTREL
Type of relocin PLT

DT_PLTRELSZ
Size in bytes of PLT relocs

DT_PREINIT_ARRAY

Array with addresses of preinit functions

DT_PREINIT_ARRAYSZ
Size in bytes of DT_PREINIT,_ARRAY

DT _REL
Address of Rel relocs

DT RELA
Address 6f Rela relocs

DT_RELJAENT

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
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DT_RUNPATH

null-terminated library search path string

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

11.3.2.2 Additional Dynamic Entries
An LSB conforming object may also'use the following additional Dynamic Entry
types.
DT_ADDRRNGHI
Values from DTV ADDRRNGLO through DT_ADDRRNGHI are reserved for
definition by‘an architecture specific part.
DT_ADDRRNGLO
Values from DT_ADDRRNGLO through DT_ADDRRNGHI are reserved for
definition by an architecture specific part.
DT_AUXILIARY
Shared object to load before self

DT_FILTER

Shared object to get values from

DT_HIOS

Values from DT_LOOS through DT_HIOS are reserved for definition by
specific operating systems.
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DT_LOOS

Values from DT_LOOS through DT_HIOS are reserved for definition by
specific operating systems.

DT_NUM

Number of dynamic entry tags defined (excepting reserved ranges).

DT _POSFLAG._1

Flags for DT * entries, effecting the following DT * entry

DT_RELCOUNT

All Elf32_Rel R_*_RELATIVE relocations have been placed into a single
block and this entry specifies the number of entries in that block. ‘This
permits ld.so.1 to streamline the processing of RELATIVE relocatidns.

DT_SYMINENT

Entry size of syminfo

DT_SYMINFO
Address of the Syminfo table.

DT_SYMINSZ
Size of syminfo table (in bytes)

DT_VALRNGHI

Entries which fall between DT_VALRNGHI & DT_VALRNGLO use the
Dyn.d_un.d_val field of the Elf* Dyn structure.

DT_VALRNGLO

Entries which {all*between DT_VALRNGHI & DT_VALRNGLO use the
Dyn.d_un.d_(val'field of the Elf*_Dyn structure.

DT_VERDEFE

Addréss of version definition table

DT VERDEFNUM

Number of version definitions

DT_VERNEED

Address of table with needed versions

DT_VERNEEDNUM

Number of needed versions

DT_VERSYM

Address of the table provided by the .gnu.version section.
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12 C++ Class Representations

12.1 C++ Data Representation

Support for the C++ language shall be as specified in Itanium™ C++ ABI.

Note: This document, although containing a few architecture specific matters, is
written as a generic specification, to be usable by C++ implementations on a variety
of architectures.

This section provides additional information to supplement Itanium™ C++ ABL

Many of the definitions in that document are made in terms of C++. This section
provides addition explanations using C terms to avoid self-referential problems:.

12.1.1 Class Representation

An object file generated by the compilation process for a C++ program shall
contain several closely related internal objects, or Class Components, to represent
each C++ Class. Such objects are not a visible part of the source code. Table 12-1
describes these Class Components at a high level.

Table 12-1 Class Components

Object Contains
Class Data All pef-static Class members
Virtual Table Information needed to dispatch vir-

tual functions, access virtual base
class subobjects and to access the
RTTI information

RTTI Run-Time Type Information used by
the typeid and dynamic_cast opera-
tors, and exception handlers

Typeinfo Name String representation of Class name

Constructien\Virtual Table Information needed during construc-
tion and destruction of Classes with
non-trivial inheritance relationships.

VT A table of virtual table pointers
which holds the addresses of con-
struction and non-construction vir-
tual tables.

12.1.1.1 Virtual Table

46

Virtual tables are specmed N Section 2.5.3 of Itamium '™ C++ ABT.

Of the various categories of virtual table described in that specification, Category
1 (Leaf) is further described in Figure 12-1 and Category 2 (Non-virtual bases only)
is further described in Figure 12-2. LSB conforming systems shall support these
categories.

struct {
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ptrdiff t baseobject;
const char *typeinfo;
fptr virtfuncs[0];

i
Figure 12-1 Category 1 Virtual Table

struct {
unsigned long vcalloffset;
ptrdiff t baseobject;
const char *typeinfo;
fptr virtfuncs[0];

1 .

Figure 12-2 Category 2 Virtual Table

This specification describes requirements for virtual tables of C++ classes usihg
tables of the following form:

Table 12-2 Primary vtable for K (example)

Base Offset 0

Virtual Base Offset 0

RTTI typeinfo for &

vfunc[0]: K::~K()

viunc[1]: K::=K()

viunc[2]: Ki:m1(int*)

viunc[3]: Xem2()

vfunc[4]: __cxa_pure virtual()
vfunc[5]: NULL or X::m4(int)

Each row starting from' 'vfunc[i]:' refers to a vtable entry 'vfunc[i]' of a class K,
which is an entry\for a virtual function A::m, where A is a base class of the class
K as described® in the Itanium™ C++ ABIL This specification requires
implementations to interpret the vtable entry information in the following way:

1. A conforming implementation shall contain a vtable of the class K in the
specified shared library;

2. The corresponding entry of this vtable 'vfunc[i]' shall be an entry for the
virtual function A::m;

3.If the second column of the row contains  cxa pure virtual() the
corresponding vtable entry of a LSB-conforming implementation shall
contain _ cxa pure virtual() or 'Yum', where Y is the class K, the class

A orabase clase of tho clase K derived from-the class A

Note: In this case virtual function A::m in class K is considered to be specified as pure
virtual by this specification.

4.If the second column of the row contains 'X::m' the corresponding vtable
entry of a LSB-conforming implementation shall contain 'Y::m', where Y is
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the class K, the class X or a base class of the class K derived from the class
X.

5. If the second column of the row contains 'NULL or X::m' the corresponding
vtable entry of a LSB-conforming implementation shall contain NULL or
"Y::m', where Y is the class K, the class X or a base class of the class K derived
from the class X.

Note: In this case virtual function A:m in class K is considered to be specified as
inline by this specification.

An application may use any non-pure virtual function specified in this
specification, and can expect the specified behavior irrespective of which
particular method implements this functionality. An application may not-use
inline virtual functions at the binary level since its vtable entry may be NUBL:

12.1.1.2 Run-Time Type Information

Each type used in a C++ program has a data structure associated with it that
provide information about the type which is used at runtime) This Run Time
Type Information (RTTI) is defined in section 2.9.5 in\ltanium™ C++ ABL
Additional details about the layout of this data is provided here.

struct {
void *basevtable;
char *name;

i

Figure 12-3 Run-Time Type Information)Prefix

struct {
void *basevtable;
char *name;
void *basetypeinifo[0];

i

Figure 12-4 Run-Time Fype Information For Classes with no base class

struct {
void *basevtable;
char *name;
vodd *basetype;
vedid *basetypeinfo[0];

b
Figure 12-5 Run-Time Type Information for Classes with a single base class

struct base type info {

char *base type;

unsigned long offset flags;
}i

48

struct {
UL\:L “ua < l,GlL)lC,
char *name;
unsigned int flags;
unsigned int base count;

struct base type info base info[0];

b
Figure 12-6 Run-Time Type Information for classes with multiple inheritance

struct {
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void *basevtable;
char *name;
unsigned int flags;
void *pointee;

void *basetypeinfo[0];

b

ISO/IEC 23360-1-2:2021(E)

Figure 12-7 Run-Time Type Information for pointer types

struct {
void *basevtable;
char *name;
unsigned int flags:
void *pointee;
void *context;

void *basetypeinfo[0];

b

Figure 12-8 Run-Time Type Information for pointer to member types
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13 Symbol Mapping

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

13.1 Symbol Mapping

Symbols in a source program are translated by the compilation system into
symbols that exist in the object file. The rules for this translation are defined here.

— 1341 C++ Language

External symbol names in a C++ object file shall be encoded according to the
"name mangling" rules described in the Itanium™ C++ ABIL
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II1 Base Libraries
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14 Base Libraries

14.1 Introduction

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

e libc
e libm

* libgec_s

« libdl

o librt

* libcrypt

* libpam

There are three main parts to the definition of each of these librariés.

The "Interfaces" section defines the required library name and version, and the
required public symbols (interfaces and global data), as well as symbol versions,
if any.

The "Interface Definitions" section provides cemplete or partial definitions of
certain interfaces where either this specification is the source specification, or
where there are variations from the source specification. If an interface definition
requires one or more header files, one 6f\those headers shall include the function
prototype for the interface.

For source definitions of interfacés which include a reference to a header file, the
contents of such header filés’ form a part of the specification. The "Data
Definitions" section provides the binary-level details for the header files from the
source specifications, suclr as values for macros and enumerated types, as well as
structure layouts, sizés and padding, etc. These data definitions, although
presented in the form of header files for convenience, should not be taken a
representing_cemplete header files, as they are a supplement to the source
specificatiéons.” Application developers should follow the guidelines of the source
specifications when determining which header files need to be included to
completely resolve all references.

Note: While the Data Definitions supplement the source specifications, this
specification itself does not require conforming implementations to supply any
header files.

14.2 Program Interpreter

The Program Interpreter is specified in the appropriate architecture specific part

of the LSB Core Specification.

14.3 Interfaces for libc

52

Table 14-1 defines the library name and shared object name for the libc library
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Library:

libc

SONAME:

See architecture specific part.

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

cations:

[LES] Large File Support
[LSB] This Specification

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

[SUSv2] SUSv2

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

14.3.1 RPC

14.3.1.1 Interfaces for RPC

An LSB conforming implementation shall provide the geneéric functions for RPC
specified in Table 14-2, with the full mandatory functiorality as described in the
referenced underlying specification.

Table 14-2 libc - RPC Function Interfaces

authnone_create
[SVID.4]

callrpc [RPC +
XDR]

clnt_create
[SVID.4]

cInt_pcreateerror
[SVID 4]

cInt_perrno
[SVID.4]

cInt_perror:
[SVID.4j

cInt_spcreateerro
r [SVID 4]

cInt_sperrno
[SVID 4]

cInt_sperror
[SVID.4]

clntraw_create
[RPC + XDR]

cInttcp_create
[RPC + XDR]

cIntudp_bufcreat
e [RPC + XDR]

cIntudp_create
[RPC + XDR]

key_decryptsessi
on [SVID.4]

pmap_getport
[LSB]

pmap_set [LSB]

pmap_unset
[LSB]

svc_getreqset
[SVID.4]

svc_register
[LSB]

svc_run [LSB]

syc_sendreply
[LSB]

svcerr_auth
[SVID.4]

svcerr_decode
[SVID.4]

SVCQIT_HOPI'OC
[SVID.4]

svcerr_noprog

svcerr_progvers

svcerr_systemerr

svecerr_weakauth

[SVID.4] [SVID.4] [SVID.4] [SVID 4]
svcfd_create svcraw_create svctcp_create svcudp_create
[RPE+XDR} [RPE+XDR} fESB fESB
xdr_accepted_re | xdr_array xdr_bool xdr_bytes

ply [SVID 4] [SVID.4] [SVID.4] [SVID 4]
xdr_callhdr xdr_callmsg xdr_char xdr_double
[SVID.4] [SVID.4] [SVID.4] [SVID 4]

© 2021 ISO/IEC - All rights reserved

53



https://standardsiso.com/api/?name=f7ed5e78c21129fa484db772ee0aa40a

ISO/IEC 23360-1-2:2021(E)

[S\/1D 41
oYy

[S\/1D 41
oYy

xdr_enum xdr_float xdr_free [SVID.4] | xdr_int [SVID.4]
[SVID.4] [SVID.4]

xdr_long xdr_opaque xdr_opaque_aut | xdr_pointer
[SVID.4] [SVID.4] h [SVID 4] [SVID 4]
xdr_reference xdr_rejected_repl | xdr_replymsg xdr_short
[SVID.4] y [SVID.4] [SVID.4] [SVID 4]
xdr_string xdr_u_char xdr_u_int [LSB] xdr_u_long

IS\ 1D 41
OV

xdr_u_short xdr_union xdr_vector xdr_void
[SVID.4] [SVID.4] [SVID.4] [SVID 4]
xdr_wrapstring | xdrmem_create | xdrrec_create xdrrec_endodfreco
[SVID.4] [SVID.4] [SVID.4] rd [RPC+XDR]
xdrrec_eof xdrrec_skiprecor | xdrstdio_create

[SVID.4] d [RPC + XDR] [LSB]

An LSB conforming implementation shall provide the‘ generic deprecated
functions for RPC specified in Table 14-3, with the fullinandatory 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 14-3 libc - RPC Deprecated Function Interfaces

key_decryptsessi
on [SVID.4]

14.3.2 Epoll
14.3.2.1 Interfaces for Epoll

An LSB conferming implementation shall provide the generic functions for Epoll
specified-in.Table 14-4, with the full mandatory functionality as described in the
referenced underlying specification.

Table 14-4 libc - Epoll Function Interfaces

epoll_create(GLI
BC_2.3.2) [LSB]

epoll_ctl(GLIBC_
2.3.2) [LSB]

epoll_wait(GLIB
C_2.3.2) [LSB]

14.3.3 System Calls

14.3.3.1 Interfaces for System Calls

An LSB conforming implementation shall provide the generic functions for
System Calls specified in Table 14-5, with the full mandatory functionality as
described in the referenced underlying specification.
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Table 14-5 libc - System Calls Function Interfaces

C_2.4)[LSB]

_ chk_fail(GLIB | __fxstat [LSB] __fxstatat(GLIBC | __getgroups_chk

C_2.3.4) [LSB] _2.4)[LSB] (GLIBC_2.4)
[LSB]

__getpgid [LSB] | __Ixstat [LSB] __read_chk(GLIB | __readlink_chk(

GLIBC_2.4) [LSB]

__stack_chk_fail(

__xmknod [LSB]

__xmknodat(GLI

__xstat [LSB]

GLIBC_2 4) [1 SB]

BC_2 4) [1 SB]

access [SUSv4]

acct [LSB]

alarm [SUSv4]

backtrace [LSB]

backtrace_symbo
Is [LSB]

backtrace_symbo
Is_fd [LSB]

brk [SUSv2]

chdir [SUSv4]

chmod [SUSv4]

chown [SUSv4]

chroot [SUSv2]

clock [SUSV4]

close [SUSv4]

closedir [SUSv4]

creat [SUSv4]

dup)[SUSv4]

dup2 [SUSv4]

execl [SUSv4]

execle [SUSv4]

eXeclp [SUSv4]

execv [SUSv4] execve [SUSv4] execvp [SUSyv4] exit [SUSv4]
faccessat(GLIBC_ | fchdir [SUSv4] fchmod [SUSV4] | fchmodat(GLIBC
2.4) [SUSv4] _2.4) [SUSv4]
fchown [SUSv4] | fchownat(GLIBC | fcntl [LSB] fdatasync

_2.4) [SUSv4] [SUSv4]

2.4) [SUSV4]

fdopendir(GLIB | fexecve [SUSvA}~ | flock [LSB] fork [SUSv4]
C_2.4) [SUSv4]

fstatfs [LSB] fstatvfs\[SUSv4] fsync [SUSv4] ftime [SUSV3]
ftruncate futimens(GLIBC | futimes(GLIBC_2 | getcontext
[SUSv4] .2.6) [SUSv4] .3) [LSB] [SUSv3]
getdtablesize getegid [SUSv4] | geteuid [SUSv4] | getgid [SUSv4]
[LSB]

getgroups getitimer getloadavg [LSB] | getpagesize
[SUSv4] [SUSv4] [LSB]

getpgid [SUSv4] | getpgrp [SUSv4] | getpid [SUSv4] getppid [SUSv4]
getpriority getrlimit [LSB] getrusage getsid [SUSv4]
[SUSv4] [SUSv4]

getuid [SUSvV4] getwd [SUSv3] initgroups [LSB] | ioctl [LSB]
lH{ESB] killpa{SUSw4] lehown{SESw4H—tink{-SB]
linkat(GLIBC_2.4 | lockf [SUSv4] Iseek [SUSV4] lutimes(GLIBC_2
) [SUSV4] .3) [LSB]

mkdir [SUSv4] mkdirat(GLIBC_ | mkfifo [SUSv4] mkfifoat(GLIBC_

2.4) [SUSV4]
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mlock [SUSv4] mlockall [SUSv4] | mmap [SUSv4] mprotect
[SUSv4]
mremap [LSB] msync [SUSv4] munlock [SUSv4] | munlockall
[SUSv4]
munmap nanosleep nice [SUSv4] open [SUSv4]
[SUSv4] [SUSv4]

openat(GLIBC_2.

opendir [SUSv4]

pathconf [SUSv4]

pause [SUSv4]

D IS1ISx 41
R A d—aara

pipe [SUSv4]

poll [SUSv4]

pread [SUSv4]

pselect [SUSv4]

ptrace [LSB]

pwrite [SUSv4]

read [SUSv4]

readdir [SUSv4]

_2.4) [SUSVA4]

readdir_r readlink [SUSv4] | readlinkat(GLIB | readv [SUSv4]
[SUSv4] C_2.4) [SUSv4]
rename [SUSv4] | renameat(GLIBC | rmdir [SUSv4] sbrk [SUSv2]

sched_get_priorit
y_max [SUSv4]

sched_get_priorit
y_min [SUSv4]

sched_getaffinity
(GLIBC_2.3.4)
[LSB]

sched_getparam
[SUSv4]

sched_getschedu
ler [SUSv4]

sched_rr_get_int
erval [SUSv4]

schéd) setaffinity
(GLIBC_2.3.4)
[LSB]

sched_setparam
[SUSv4]

sched_setschedul
er [LSB]

sched_yield
[SUSv4]

select [SUSv4]

setcontext
[SUSv3]

setegid [SUSv4]

seteuid\[SUSv4]

setgid [SUSv4]

setitimer [SUSv4]

setpgid [SUSv4]

setpgrp [SUSv4]

setpriority
[SUSv4]

setregid [SUSv4]

setreuid [SUSvV4]

setrlimit [LSB]

setrlimit64 [LFS]

setsid [SUSv4]

setuid [SUSV4]

sleep [SUSV4]

statfs [LSB]

statvfs [SUSv4]

stime [.SB]

symlink [SUSv4]

symlinkat(GLIBC
_2.4) [SUSv4]

sync [SUSv4]

2.4) [SUSv4]

sysconf [LSB] sysinfo [LSB] time [SUSv4] times [SUSV4]
truncate [SUSv4] | ulimit [SUSv4] umask [SUSv4] uname [SUSv4]
unlink [LSB] unlinkat(GLIBC_ | utime [SUSv4] utimensat(GLIBC

2.6) [SUSV4]

utimes [SUSv4]

vfork [SUSv3]

wait [SUSv4]

waitd [LSB]

waitid [SUSv4]

waitpid [SUSv4]

write [SUSv4]

writev [SUSv4]

An LSB conforming implementation shall provide the generic deprecated
functions for System Calls specified in Table 14-6, with the full mandatory
functionality as described in the referenced underlying specification.
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Note: These interfaces are deprecated, and applications should avoid using them.
These interfaces may be withdrawn in future releases of this specification.

Table 14-6 libc - System Calls Deprecated Function Interfaces

fstatfs [LSB]

getdtablesize
[LSB]

getpagesize
[LSB]

getwd [SUSv3]

statfs [LSB]

— 14 3.4 Standard O

14.3.4.1 Interfaces for Standard 1/0

An LSB conforming implementation shall provide the generic functions for
Standard I/O specified in Table 14-7, with the full mandatory functionality as
described in the referenced underlying specification.

Table 14-7 libc - Standard 1/O Function Interfaces

_IO_feof [LSB]

_IO_getc [LSB]

_1O_putc [LSB]

+210_puts [LSB]

__fgets_chk(GLI
BC_2.4) [LSB]

__fgets_unlocked
_chk(GLIBC_2.4)
[LSB]

__fgetws_untock
ed_chk(GLIBC_2
4) [LSB]

__fprintf_chk
[LSB]

d [LSB]

__printf_chk __snprintf_chk _<sprintf_chk __vfprintf_chk
[LSB] [LSB] [LSB] [LSB]
__vprintf_chk __vsnprintf_chk’ | __vsprintf_chk asprintf [LSB]
[LSB] [LSB] [LSB]

clearerr [SUSv4] | clearerts@hlocke | ctermid [SUSv4] | dprintf [SUSv4]

[LSB]

fclose [SUSv4] tdopen [SUSv4] feof [SUSV4] feof_unlocked
[LSB]
ferror [SUSv4] ferror_unlocked | fflush [SUSv4] fflush_unlocked

[LSB]

fgetc [SUSv4]

fgetc_unlocked
[LSB]

fgetpos [SUSV4]

fgets [SUSv4]

fgets_unlocked
[LSB]

fgetwc_unlocked
[LSB]

fgetws_unlocked
[LSB]

fileno [SUSv4]

fileno_unlocked
[LSB]

flockfile [SUSv4]

fopen [SUSv4]

fprintf [SUSv4]

e A3
fpatc{ST5v4]

fputc_umtocked

[LSB]

oAt
fputsTST5v4]

‘ 1 1 3
IpUts_Ullocked

[LSB]

fputwc_unlocked
[LSB]

fputws_unlocked
[LSB]

fread [SUSv4]

fread_unlocked
[LSB]

freopen [SUSv4]

fscanf [LSB]

fseek [SUSV4]

fseeko [SUSv4]
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fsetpos [SUSv4]

ftell [SUSv4]

ftello [SUSvA4]

fwrite [SUSv4]

fwrite_unlocked
[LSB]

getc [SUSv4]

getc_unlocked
[SUSv4]

getchar [SUSv4]

getchar_unlocke
d [SUSv4]

getdelim [SUSv4]

getline [SUSv4]

getw [SUSv2]

getwc_unlocked
[LSB]

getwchar_unlock
ed [LSB]

pclose [SUSv4]

popen [SUSv4]

printf [SUSv4]

putc [SUSv4]

putc_unlocked
[SUSv4]

putchar [SUSv4]

putchar_unlocke

puts [SUSv4]

putw [SUSv2]

putwc_unlocked

d [SUSv4] [LSB]

putwchar_unloc | remove [SUSv4] rewind [SUSv4] rewinddiy

ked [LSB] [SUSVE]

scanf [LSB] seekdir [SUSv4] setbuf [SUSv4] setbuffer [LSB]

setvbuf [SUSv4] snprintf [SUSv4] | sprintf [SUSv4] sscanf [LSB]

telldir [SUSv4] tempnam ungetc [SUSv4] vasprintf [LSB]

[SUSv4]

vdprintf [SUSv4] | viprintf [SUSv4] | vpointf [SUSv4] vsnprintf
[SUSv4]

vsprintf [SUSv4]

An LSB conforming implementation shall provide the generic deprecated
functions for Standard I/O-specified in Table 14-8, with the full mandatory
functionality as described'in the referenced underlying specification.

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

Table 14-81ibc - Standard I/O Deprecated Function Interfaces

tempnam
[SUSV4]

An LSB conforming implementation shall provide the generic data interfaces for
Standard I/O specified in Table 14-9, with the full mandatory functionality as
described in the referenced underlying specification.

Table 14-9 libc - Standard I/O Data Interfaces

stderr [SUSv4] stdin [SUSv4] stdout [SUSv4]
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14.3.5.1 Interfaces for Signal Handling

An LSB conforming implementation shall provide the generic functions for
Signal Handling specified in Table 14-10, with the full mandatory functionality
as described in the referenced underlying specification.

Table 14-10 libc - Signal Handling Function Interfaces

__libc_ current si | libc current si | i gqpf-}im a| _dev_ci gn al
grtmax [LSB] grtmin [LSB] [LSB] [LSB]
__Xxpg_sigpause | bsd_signal psiginfo(GLIBC_ | psignal [SUSv4]
[LSB] [SUSv3] 2.10) [SUSv4]
raise [SUSv4] sigaction [SUSv4] | sigaddset sigaltstack
[SUSv4] [SUSv4]
sigandset [LSB] sigdelset [SUSv4] | sigemptyset sigfillset [SUSv4]
[SUSv4]
sighold [SUSv4] | sigignore siginterrupt sigisemptyset
[SUSv4] [SUSv4] [LSB]
sigismember siglongjmp signak[SUSv4] sigorset [LSB]
[SUSv4] [SUSv4]
sigpause [LSB] sigpending sigprocmask sigqueue
[SUSv4] [SUSv4] [SUSv4]
sigrelse [SUSv4] sigreturn [LLSB] sigset [SUSv4] sigsuspend
[SUSv4]
sigtimedwait sigwait [SUSv4] | sigwaitinfo
[SUSv4] [SUSv4]

An LSB conforming implementation shall provide the generic deprecated
functions fofiSignal Handling specified in Table 14-11, 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 14-11 libc - Signal Handling Deprecated Function Interfaces

sigpause [LSB]

An LSB conforming implementation shall provide the generic data interfaces for

Signal Handling specitied in Table 14-12, with the tull mandatory functionality
as described in the referenced underlying specification.

Table 14-12 libc - Signal Handling Data Interfaces

_sys_siglist [LSB]
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14.3.6 Localization Functions

14.3.6.1 Interfaces for Localization Functions

An LSB conforming implementation shall provide the generic functions for
Localization Functions specified in Table 14-13, with the full mandatory

functionality as described in the referenced underlying specification.

Table 14-13 libc - Localization Functions Function Interfaces

hind_textdomain

hindtextdomain

catclose [QT TQVA]

nnfgpfq [QT TQVA]

_2.3) [SUSVA4]

_codeset [LSB] [LSB]

catopen [SUSv4] | dcgettext [LSB] dengettext [LSB] | dgettext [LSB]

dngettext [LSB] duplocale(GLIBC | freelocale(GLIBC | gettext [LSB]
_2.3) [SUSv4] _2.3) [SUSv4]

iconv [SUSv4] iconv_close iconv_open localeconv
[SUSv4] [SUSv4] [SUSV4]

newlocale(GLIB | ngettext [LSB] nl_langinfo Setlocale [SUSv4]

C_2.3) [SUSv4] [SUSv4]

textdomain [LSB] | uselocale(GLIBC

An LSB conforming implementation shall\provide the generic data interfaces for
Localization Functions specified in Table 14-14, with the full mandatory
functionality as described in the referénced underlying specification.

Table 14-14 libc - Localization-Functions Data Interfaces

_nl_msg_cat_cntr
[LSB]

14.3.7 Posix Spawn Option

14.3.7.1 Interfaces for Posix Spawn Option

An LSB)conforming implementation shall provide the generic functions for Posix
Spawn Option specified in Table 14-15, with the full mandatory functionality as
described in the referenced underlying specification.

Table 14-15 libc - Posix Spawn Option Function Interfaces

posix_spawn
[SUSv4]

posix_spawn_file

_actions_addclos
[CTIC 4]

posix_spawn_file

_actions_adddup
NICTIC 11

posix_spawn_file

_actions_addope
[CTIC 241

A=l A=A |

= A=A S |

T [OoovT]

posix_spawn_file
_actions_destroy
[SUSv4]

posix_spawn_file
_actions_init
[SUSv4]

posix_spawnattr
_destroy [SUSv4]

posix_spawnattr
_getflags [SUSv4]
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posix_spawnattr

posix_spawnattr

posix_spawnattr

posix_spawnattr

_getpgroup _getschedparam | _getschedpolicy | _getsigdefault
[SUSv4] [SUSv4] [SUSv4] [SUSv4]
posix_spawnattr | posix_spawnattr | posix_spawnattr | posix_spawnattr
_getsigmask _init [SUSv4] _setflags [SUSv4] | _setpgroup
[SUSv4] [SUSv4]
posix_spawnattr | posix_spawnattr | posix_spawnattr | posix_spawnattr
_setschedparam | _setschedpolicy | _setsigdefault _setsigmask
[SUSv4] [SUSv4] [SUSv4] [SUSv4]

posix_spawnp
[SUSv4]

14.3.8 Posix Advisory Option

14.3.8.1 Interfaces for Posix Advisory Option

An LSB conforming implementation shall provide the genericftmctions for Posix
Advisory Option specified in Table 14-16, with the full mandatory functionality
as described in the referenced underlying specification.

Table 14-16 libc - Posix Advisory Option Function-Interfaces

posix_fadvise
[SUSv4]

posix_fallocate
[SUSv4]

posix/madvise
[SUSv4]

posix_memalign
[SUSv4]

14.3.9 Socket Interface

14.3.9.1 Interfaces for Socket Interface

An LSB conforming implementation shall provide the generic functions for
Socket Interface specified in Table 14-17, with the full mandatory functionality as
described in the referenced underlying specification.

Table 14-17 libe - Socket Interface Function Interfaces

__gethosthame_c

__h_errno_locati

__recv_chk(GLIB

__recvfrom_chk(

hk(GLIBC_2.4) on [LSB] C_2.4) [LSB] GLIBC_2.4) [LSB]

[LSB]

accept [SUSv4] bind [SUSv4] bindresvport connect [SUSv4]
[LSB]

freeifaddrs(GLIB | gethostid gethostname getifaddrs(GLIB

C_2.3) [LSB] [SUSv4] [SUSv4] C_2.3) [LSB]

getpeername getsockname getsockopt [LSB] | if_freenameindex

[SUSv4] [SUSv4] [SUSv4]

if_indextoname

if_nameindex

if_nametoindex

listen [SUSv4]

[SUSv4] [SUSv4] [SUSv4]
recv [SUSV4] recvfrom recvimsg [SUSv4] | send [SUSv4]
[SUSv4]

© 2021 ISO/IEC - All rights reserved

61



https://standardsiso.com/api/?name=f7ed5e78c21129fa484db772ee0aa40a

ISO/IEC 23360-1-2:2021(E)

sendmsg [SUSv4] | sendto [SUSv4] setsockopt [LSB] | shutdown
[SUSvA4]

sockatmark socket [SUSv4] socketpair

[SUSv4] [SUSv4]

An LSB conforming implementation shall provide the generic data interfaces for

Socket Interface specified in Table 14-18, with the full mandatory functionality as
described in the referenced underlying specification.

Table 14-18 libc - Socket Interface Data Interfaces

in6baddr_any

[SUSV3]

in6addr_loopbac
k [SUSv3]

14.3.10 Wide Characters
14.3.10.1 Interfaces for Wide Characters

An LSB conforming implementation shall provide the generi€.functions for Wide
Characters specified in Table 14-19, with the full mandatory functionality as
described in the referenced underlying specification.

Table 14-19 libc - Wide Characters Function Interfaces

__fgetws_chk(GL
IBC_2.4) [LSB]

__fwprintf_chk(
GLIBC_2.4) [LSB]

_Mmbsnrtowcs_c
hk(GLIBC_2.4)
[LSB]

__mbsrtowcs_ch
k(GLIBC_2.4)
[LSB]

__mbstowcs_chk
(GLIBC_2.4)
[LSB]

__swprintfachk(
GLIBC_.24) [LSB]

__viwprintf_chk(
GLIBC_2.4) [LSB]

__vswprintf_chk(
GLIBC_2.4) [LSB]

__vwprintf_chk(
GLIBC_2.4) [LSB]

cwepepy_chk(G
LIBC_2.4) [LSB]

__wcepnepy_chk(
GLIBC_2.4) [LSB]

__wertomb_chk(
GLIBC_2.4) [LSB]

__wescat_chk(GL
IBC_2.4).{LSB]

__wcascpy_chk(G
LIBC_2.4) [LSB]

__wesncat_chk(G
LIBC_2.4) [LSB]

__woesncpy_chk(
GLIBC_2.4) [LSB]

__wicsinrtombs_c
hK(GLIBC_2.4)
[£SB]

__wecesrtombs_ch
k(GLIBC_2.4)
[LSB]

__wecstod_intern
al [LSB]

__westof_interna
1 [LSB]

__wecstol_interna
1[LSB]

__wecstold_intern
al [LSB]

__wcstombs_chk
(GLIBC_2.4)
[LSB]

__wecstoul_intern
al [LSB]

__wctomb_chk(G

__wmemcpy_chk

__wmemmove_cC

__wmempcpy._c

62

LIBC_2.4) [LSB]

(GLIBC_2.4)
[LSB]

hk(GLIBC_2.4)
[LSB]

hk(GLIBC_2.4)
[LSB]

__wmemset_chk(
GLIBC_2.4) [LSB]

__wprintf_chk(G
LIBC_2.4) [LSB]

btowc [SUSv4]

fgetwc [SUSV4]

fgetws [SUSv4]

fputwc [SUSv4]

fputws [SUSv4]

fwide [SUSv4]
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fwprintf [SUSv4]

fwscanf [LSB]

getwc [SUSv4]

getwchar
[SUSv4]

iswalnum_I(GLI
BC_2.3) [SUSv4]

iswalpha_I(GLIB
C_2.3) [SUSv4]

iswblank_I(GLIB
C_2.3) [SUSv4]

iswentrl_I(GLIBC
_2.3) [SUSv4]

iswctype_l1(GLIB
C_2.3) [SUSv4]

iswdigit_1(GLIBC
_2.3) [SUSV4]

iswgraph_I(GLIB
C_2.3) [SUSv4]

iswlower_l(GLIB
C_2.3) [SUSv4]

iswprint_I(GLIB

iswpunct_l(GLIB

iswspace_l(GLIB

iswupper_l(GLIB

C 22\ ISTICy, 4]
—=rO OOV

C 22\ IST1ICy:4]
—=rO OOV

C 22\ ISTICy:4]
—=rO OOV

C 22\ ISTICy:4]
—rO OOV

iswxdigit_I(GLIB | mblen [SUSv4] mbrlen [SUSv4] mbrtowc
C_2.3) [SUSv4] [SUSv4]
mbsinit [SUSv4] | mbsnrtowcs mbsrtowcs mbstowcs
[SUSv4] [SUSv4] [SUSv4]
mbtowc [SUSv4] | putwc [SUSv4] putwchar swprintt [SUSv4]
[SUSv4]
swscanf [LSB] towctrans towctrans_l(GLI\ { towlower
[SUSv4] BC_2.3) [SUSv4} | [SUSv4]
towlower_I(GLIB | towupper towupper~l(GLI | ungetwc [SUSv4]
C_2.3) [SUSv4] [SUSv4] BC_2.8) [SUSv4]
viwprintf viwscanf [LSB] yswprintf vswscanf [LSB]
[SUSv4] [SUSv4]
vwprintf [SUSv4] | vwscanf [LSB] wcpcepy [SUSv4] | wepnepy
[SUSv4]
wcrtomb wcscasecmp wcscaseemp_1(G | wescat [SUSv4]
[SUSv4] [SUS4] LIBC_2.3)
[SUSv4]

wcschr [SUSv4]

wesemp [SUSv4]

wcscoll [SUSv4]

wescoll_I(GLIBC
_2.3) [SUSv4]

wescpy [SUSv4] wcesespn [SUSv4] | wesdup [SUSv4] | wesftime
[SUSv4]
weslen [SUSv4] wcsncasecmp wesncasecmp_l( | wesncat [SUSv4]
[SUSv4] GLIBC_2.3)
[SUSv4]
wesnemp wesnepy [SUSv4] | wesnlen [SUSv4] | wesnrtombs
[SUSv4] [SUSv4]
loaalc [CTIC 4] lowe [CTTC 241 L 1 CTIC 41
\A4 \,Dt/ull I_L_}\_JL_}VTJ VVLOIUILL I_L_}\_JL_}VTJ vWULlOILLUIITIUO \A4 LDDtJll L\JULJVTJ
[SUSv4]
wcsstr [SUSv4] wcstod [SUSv4] wstof [SUSv4] wcstoimax
[SUSv4]

wcstok [SUSv4]

wcstol [SUSv4]

wecstold [SUSv4]

wecstoll [SUSv4]
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westombs westoq [LSB] westoul [SUSv4] | westoull [SUSv4]
[SUSv4]

westoumax westouq [LSB] weswces [SUSv3] | weswidth
[SUSv4] [SUSv4]

wesxfrm [SUSv4]

wesxfrm_1(GLIB
C_2.3) [SUSv4]

wctob [SUSv4]

wctomb [SUSv4]

wectrans [SUSv4]

wectrans_l(GLIBC

wctype [SUSv4]

wctype_I(GLIBC

ISaA—a—mas o

ISaA—a—m e

wcewidth [SUSv4] | wmemchr wmemcmp wmemcpy

[SUSv4] [SUSv4] [SUSv4]
wmemmove wmemset wprintf [SUSv4] | wscanf [LSB]
[SUSv4] [SUSv4]

14.3.11 String Functions

14.3.11.1 Interfaces for String Functions

An LSB conforming implementation shall provide the generic functions for String

Functions specified in Table 14-20, with the fullmandatory functionality as
described in the referenced underlying specification.

Table 14-20 libc - String Functions Function Interfaces

__memcpy_chk( | _memmove_ch, | __mempcpy __mempcpy_chk
GLIBC_2.3.4) k(GLIBC_2.3.4) [LSB] (GLIBC_2.3.4)
[LSB] [LSB] [LSB]
__memset_chk(G | __rawmemchr __stpcpy [LSB] __stpcpy_chk(GL
LIBC_2.3.4) [LSB] | [LSB] IBC_2.3.4) [LSB]

__stpncpy_chk(G
LIBC_2.4) [LSB]

+~ strcat_chk(GLI
BC_2.3.4) [LSB]

__strepy_chk(GL
IBC_2.3.4) [LSB]

__strdup [LSB]

__strncat/chk(G
LIBC_2.34) [LSB]

__strncpy_chk(G
LIBC_2.3.4) [LSB]

__strtod_internal
[LSB]

__strtof_internal
[LSB]

__Gttok_r [LSB]

__strtol_internal
[LSB]

__strtold_interna
1[LSB]

__strtoll_internal
[LSB]

__strtoul_interna

__strtoull_intern

__Xpg_strerror_r(

bemp [SUSV3]

64

1 [LSB] al [LSB] GLIBC_2.3.4)

[LSB]
bcopy [SUSv3] bzero [SUSV3] ffs [SUSv4] index [SUSv3]
memccpy memchr [SUSv4] | memcmp memcpy [SUSv4]
[SUSv4] [SUSv4]
memmove memrchr [LSB] memset [SUSv4] | rindex [SUSv3]
[SUSv4]
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stpcpy [SUSv4] stpncpy [SUSv4] | strcasecmp strcasecmp_l(GLI
[SUSv4] BC_2.3) [SUSv4]
strcasestr [LSB] strcat [SUSv4] strchr [SUSv4] stremp [SUSv4]

strcoll [SUSV4]

strcoll I(GLIBC_
2.3) [SUSV4]

strcpy [SUSv4]

strcspn [SUSv4]

strdup [SUSv4]

strerror [SUSV4]

strerror_l(GLIBC
_2.6) [SUSv4]

strerror_r [LSB]

strfmon [SUSv4]

strfmon_l(GLIBC
_2.3) [SUSv4]

strftime [SUSv4]

strftime_I(GLIBC
_2.3) [SUSv4]

strlen [SUSv4]

strncasecmp
[SUSV4]

strncasecmp_l(G
LIBC_2.3)
[SUSv4]

strncat [SUSv4]

strncmp [SUSVA4]

strncpy [SUSv4]

strndup [SUSV4]

strnlen [SUSvV4]

strpbrk [SUSv4]

strptime [LSB]

strrchr [SUSv4]

strsep [LSB]

strsignal [SUSv4]

strspn [SUSv4]

strstr [SUSv4]

strtof [SUSv4]

strtoimax
[SUSv4]

strtok [SUSv4]

strtok_r [SUSv4]

strtold [SUSv4]

strtoll [SUSv4]

strtoq [LSB]

strtoull [SUSv4]

strtoumax
[SUSv4]

strtouq [LSB]

strxfrm [SUSv4]

strxfrm_I(GLIBC
_2.3) [SUSv4]

swab [SUSv4]

An LSB conforming implementation shall provide the generic deprecated

functions for String Funetions specified in Table 14-21, with the full mandatory
functionality as described in the referenced underlying specification.

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

Table 14-21 libc - String Functions Deprecated Function Interfaces

strerror_r [LSB]

14.3.12 IPC Functions
14.3.12.1 Interfaces for IPC Functions

An LSB conforming implementation shall provide the generic functions for IPC

Functions QpPCifiPd in Table 14-22. with the full mandatorv functionality as

described in the referenced underlying specification.

Table 14-22 libc - IPC Functions Function Interfaces

ftok [SUSVA]

msgctl [SUSv4]

msgget [SUSv4]

msgrcv [SUSv4]

msgsnd [SUSv4]

semctl [SUSv4]

semget [SUSv4]

semop [SUSv4]
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shmat [SUSv4] shmctl [SUSv4] shmdt [SUSv4] shmget [SUSv4]

14.3.13 Regular Expressions

14.3.13.1 Interfaces for Regular Expressions

An LSB conforming implementation shall provide the generic functions for
Regular Expressions specified in Table 14-23, with the full mandatory
functionality as described in the referenced underlying specification.

Table 14-23 libc - Regular Expressions Function Interfaces

regcomp [SUSv4]

regerror [SUSv4]

regexec [LSB]

regfree [SUSv4]

14.3.14 Character Type Functions

14.3.14.1 Interfaces for Character Type Functions

An LSB conforming implementation shall provide the generic”functions for
Character Type Functions specified in Table 14-24, with‘the full mandatory
functionality as described in the referenced underlying specification.

Table 14-24 libc - Character Type Functions Function Interfaces

__ctype_b_loc(G
LIBC_2.3) [LSB]

__ctype_get_ mb_
cur_max [LSB]

__ctype_tolower
Joc¢(GLIBC_2.3)
[LSB]

__ctype_toupper
_loc(GLIBC_2.3)
[LSB]

_2.3Y]SUSV4]

_tolower [SUSv4] | _toupper isalnum [SUSv4] | isalnum_l(GLIBC
[SUSv4] _2.3) [SUSv4]
isalpha [SUSv4] isalpha\l{GLIBC | isascii [SUSv4] isblank_I(GLIBC

2.3) [SUSv4]

iscntrl [SUSv4]

iscntrl_1(GLIBC_
2.3) [SUSv4]

isdigit [SUSv4]

isdigit_I(GLIBC_
2.3) [SUSV4]

2.3) [SUSV4]

isgraph [SUSv4] | isgraph_I(GLIBC | islower [SUSv4] islower_l(GLIBC
_2.3) [SUSV4] _2.3) [SUSV4]
isprint [SUSv4] isprint_I(GLIBC_ | ispunct [SUSv4] [ ispunct_I(GLIBC

2.3) [SUSv4]

isspace [SUSv4]

isspace_l(GLIBC
_2.3) [SUSv4]

isupper [SUSv4]

isupper_I(GLIBC
_2.3) [SUSv4]

66

iswalnum iswalpha iswblank iswentrl [SUSv4]

[SUSv4] [SUSv4] [SUSv4]

iswctype [SUSv4] | iswdigit [SUSv4] [ iswgraph iswlower

[SUSv4] [SUSv4]

iswprint [SUSv4] | iswpunct iswspace iswupper
[SUSv4] [SUSv4] [SUSv4]

iswxdigit isxdigit [SUSv4] isxdigit_1(GLIBC | toascii [SUSv4]

[SUSv4] _2.3) [SUSv4]
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tolower [SUSv4]

tolower_l(GLIBC
_2.3) [SUSv4]

toupper [SUSv4]

toupper_1(GLIBC
_2.3) [SUSv4]

14.3.15 Time Manipulation

14.3.15.1 Interfaces for Time Manipulation

An LSB conforming implementation shall provide the generic functions for Time
Manipulation specified in Table 14-25, with the full mandatory functionality as
described in the referenced underlying qpeciﬁcati(m

Table 14-25 libc - Time Manipulation Function Interfaces

adjtime [LSB] asctime [SUSv4] | asctime_r ctime [SUSv4]
[SUSv4]
ctime_r [SUSv4] difftime [SUSv4] | gmtime [SUSv4] | gmtime ¥
[SUSW4]
localtime localtime_r mktime [SUSv4] { Azset [SUSv4]
[SUSv4] [SUSv4]
ualarm [SUSv3]

An LSB conforming implementation shall provide the generic data interfaces for
Time Manipulation specified in Table<14726, with the full mandatory
functionality as described in the referenced*underlying specification.

Table 14-26 libc - Time Manipulation’Data Interfaces

__daylight [LSB] | __timezone'[LSB] | __tzname [LSB] daylight [SUSv4]

timezone tzname [SUSv4]

[SUSV4]

14.3.16 Terminal Interface Functions

14.3.16.1 Interfaces for Terminal Interface Functions

An LSB -conforming implementation shall provide the generic functions for
Termiinal Interface Functions specified in Table 14-27, with the full mandatory
fdnctionality as described in the referenced underlying specification.

Table 14-27 libc - Terminal Interface Functions Function Interfaces

cfgetispeed cfgetospeed cfmakeraw [LSB] | cfsetispeed

[SUSv4] [SUSv4] [SUSv4]

ctsetospeed ctsetspeed [LSB] | tcdrain [SUSv4] tctlow [SUSVA]

[SUSv4]

teflush [SUSv4] tegetattr [SUSv4] | tcgetpgrp tegetsid [SUSV4]
[SUSv4]

tcsendbreak tesetattr [SUSv4] | tcsetpgrp

[SUSv4] [SUSv4]
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14.3.17 System Database Interface

14.3.17.1 Interfaces for System Database Interface

An LSB conforming implementation shall provide the generic functions for
System Database Interface specified in Table 14-28, with the full mandatory
functionality as described in the referenced underlying specification.

Table 14-28 libc - System Database Interface Function Interfaces

end grent end pratoent end pwent endservent
[SUSv4] [SUSv4] [SUSv4] [SUSv4]
endutent [LSB] endutxent getgrent [SUSv4] [ getgrent_r [LSB]
[SUSv4]
getgrgid [SUSv4] | getgrgid_r getgrnam getgrnami. b
[SUSv4] [SUSv4] [SUSv#)
getgrouplist gethostbyaddr gethostbyaddr_r | gethostbyname
[LSB] [SUSV3] [LSB] [SUSV3]
gethostbyname?2 | gethostbyname2 | gethostbyname.r | getprotobyname
[LSB] _r [LSB] [LSB] [SUSv4]
getprotobyname | getprotobynumb | getpretobynumb | getprotoent
_r [LSB] er [SUSv4] er 1 [LSB] [SUSv4]
getprotoent_r getpwent getpwent_r [LSB] | getpwnam
[LSB] [SUSv4] [SUSv4]
getpwnam_r getpwuid getpwuid_r getservbyname
[SUSv4] [SUSv4] [SUSv4] [SUSv4]
getservbyname_r | getsérvbyport getservbyport_r | getservent
[LSB] [SUSv4] [LSB] [SUSv4]
getservent_r getutent [LSB] getutent_r [LSB] | getutxent
[LSB] [SUSv4]
getutxid [SUSv4] | getutxline pututxline setgrent [SUSv4]
[SUSv4] [SUSv4]
setgroups [LSB] | setprotoent setpwent setservent
[SUSv4] [SUSv4] [SUSv4]
setutent [LSB] setutxent utmpname [LSB]
[SUSv4]

An LSB conforming implementation shall provide the generic deprecated

functions for System Database Interface specified in Table 14-29, 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 14-29 libc - System Database Interface Deprecated Function Interfaces

gethostbyaddr gethostbyaddr_r | gethostbyname gethostbyname2
[SUSv3] [LSB] [SUSv3] [LSB]
gethostbyname?2 | gethostbyname_r

_r [LSB] [LSB]

14.3.18 Language Support

143181 Interfaces for Language Support

An LSB conforming implementation shall provide the generic functions for

Language Support specified in Table 14-30, with the full mandatory functionality

as described in the referenced underlying specification.

Table 14-30 libc - Language Support Function Interfaces

__libc_start_mai
n [LSB]

__register_atfork
(GLIBC_2.3.2)
[LSB]

14.3.19 Large File Support

14.3.19.1 Interfaces for Large File Support

An LSB conforming implementation shalkprovide the generic functions for Large

File Support specified in Table 14-31, Wwith the full mandatory functionality as

described in the referenced underlying specification.

Table 14-31 libc - Large File Support Function Interfaces

__fxstat64 [LSB]

__ fxstatat64(GLI
BC. 2.4) [LSB]

__Ixstat64 [LSB]

__xstat64 [LSB]

creat64 [LFS]

tgetpos64 [LFS]

fopen64 [LFS]

freopen64 [LFS]

fseeko64 [LHES]

fsetpos64 [LFS]

fstatfs64 [LSB]

fstatvfs64 [LFS]

ftello64[L.FS]

ftruncate64 [LFS]

ftw64 [LFS]

getrlimit64 [LFS]

lockf64 [LES] Iseek64 [LES] mkstemp64 mmap64 [LFS]
[LSB]

nftw64 [LFS] open64 [LES] openat64(GLIBC | posix_fadvise64
_2.4)[LSB] [LSB]

posix_fallocate64
[LSB]

pread64 [LSB]

pwrite64 [LSB]

readdir64 [LFS]

readdir64_r
[LSB]

statfs64 [LSB]

statvfs64 [LFS]

tmpfile64 [LFS]

truncate64 [LFS]
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An LSB conforming implementation shall provide the generic deprecated
functions for Large File Support specified in Table 14-32, 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 14-32 libc - Large File Support Deprecated Function Interfaces

fstatfs64 [LSB] statfs64 [LSB]

14.3.20 Inotify
14.3.20.1 Interfaces for Inotify

An LSB conforming implementation shall provide the generic functions for
Inotify specified in Table 14-33, with the full mandatory functiomality as
described in the referenced underlying specification.

Table 14-33 libc - Inotify Function Interfaces

inotify_add_watc | inotify_init(GLIB | inotify_rm_watc
h(GLIBC_2.4) C_2.4) [LSB] h(GLIBC_2.4)
[LSB] [LSB]

14.3.21 Standard Library
14.3.21.1 Interfaces for Standard Library

An LSB conforming implementation shall provide the generic functions for
Standard Library specified in Fable 14-34, with the full mandatory functionality
as described in the referenced underlying specification.

Table 14-34 libc - Standard Library Function Interfaces

_Exit [SUSv4] __assert_fail __confstr_chk(G | __cxa_atexit
[LSB] LIBC_2.4) [LSB] [LSB]

__cxa_finalize __errno_location | __fpending [LSB] | __getcwd_chk(G

[LSB] [LSB] LIBC_2.4) [LSB]

_~getlogin_r_chk | __getpagesize __isinf [LSB] __isinff [LSB]

(GLIBC_2.4) [LSB]

[LSB]

__isinfl [LSB] __isnan [LSB] __isnanf [LSB] __isnanl [LSB]

__pread64_chk(G | __pread_chk(GLI | __realpath_chk( __sysconf [LSB]

HBE—24-5B1 BE—2-4-H-5B1 GHBE24-5B1
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__syslog_chk(GL | __ttyname_r_chk | __vsyslog_chk(G | _ xpg_basename

IBC_2.4) [LSB] (GLIBC_2.4) LIBC_2.4) [LSB] [LSB]
[LSB]

_exit [SUSv4] _longjmp _setjmp [SUSv4] [ a64l [SUSv4]
[SUSv4]
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abort [SUSv4]

abs [SUSV4]

alphasort
[SUSv4]

alphasort64
[LSB]

argz_add [LSB]

argz_add_sep
[LSB]

argz_append
[LSB]

argz_count [LSB]

argz_create [LSB]

argz_create_sep
[LSB]

argz_delete [LSB]

argz_extract
[LSB]

argz_insert [LSB]

argz_next [LSB]

argz_replace

argz_stringify

H-SB] H-SB]
atof [SUSv4] atoi [SUSv4] atol [SUSv4] atoll [SUSv4]
basename [LSB] bsearch [SUSv4] | calloc [SUSv4] closelog [SUSvA]
confstr [SUSv4] cuserid [SUSv2] daemon [LSB] dirfd [SUSv4]

dirname [SUSV4]

div [SUSv4]

dl_iterate_phdr
[LSB]

drand48[SUSv4]

drand48_r [LSB]

ecvt [SUSV3]

envz_add [LSB]

envz_entry [LSB]

envz_get [LSB]

envz_merge

envz_remove

envz_strip [LSB]

[LSB] [LSB]
erand48 [SUSv4] | erand48_r [LSB] | err [LSB] error [LSB]
errx [LSB] fcvt [SUSV3] fmémopen fmtmsg [SUSv4]
[SUSv4]
fnmatch [LSB] fpathconf free [SUSv4] freeaddrinfo
[SUSv4] [SUSv4]
ftrylockfile ftw [SUSV4] funlockfile gai_strerror
[SUSv4] [SUSv4] [SUSv4]
gevt [SUSv3] gétaddrinfo getcwd [LSB] getdate [SUSV4]
[SUSv4]
getdomainname | getenv [SUSv4] getlogin [SUSv4] | getlogin_r
[LSB] [SUSv4]
getnameinfo getopt [LSB] getopt_long getopt_long_onl
[SUSv4] [LSB] y [LSB]
getsubopt gettimeofday glob [SUSv4] glob64 [LSB]
[SUSv4] [SUSv4]

globfree [SUSv4]

globfree64 [LSB]

grantpt [SUSv4]

hcreate [SUSv4]

hcreate_r [LSB]

hdestroy [SUSv4]

hdestroy_r [LSB]

hsearch [SUSv4]

hsearch_r [LSB]

htonl [SUSv4]

htons [SUSv4]

imaxabs [SUSv4]

imaxdiv [SUSv4] [ inet_addr inet_aton [LSB] inet_ntoa

[SUSv4] [SUSv4]
inet_ntop inet_pton initstate [SUSv4] | initstate_r [LSB]
[SUSv4] [SUSv4]
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insque [SUSvV4]

isatty [SUSv4]

isblank [SUSv4]

jrand48 [SUSv4]

jrand48_r [LSB]

164a [SUSV4]

labs [SUSV4]

lcong48 [SUSv4]

lcong48_r [LSB]

1div [SUSV4]

Ifind [SUSV4]

llabs [SUSV4]

Ildiv [SUSv4]

longjmp [SUSv4]

Irand48 [SUSv4]

Irand48_r [LSB]

Isearch [SUSv4] makecontext malloc [SUSv4] memmem [LSB]
[SUSv3]

alcdtanain walcat aalet - lCTIC 2] Barandd [CTI1C 4]

mketernp mkstermp ictemp-FSHSv3] rara4StSHSv4}

[SUSv4] [SUSv4]

mrand48_r [LSB]

nftw [SUSv4]

nrand48 [SUSv4]

nrand48_r [LSB]

ntohl [SUSv4]

ntohs [SUSv4]

open_memstrea
m [SUSv4]

open_wmems{re
am(GLIBE)2.4)
[SUSw4]

openlog [SUSv4]

perror [SUSv4]

posix_openpt
[SUSv4]

ptsname [SUSv4]

putenv [SUSV4]

gsort [SUSv4]

rand [SUSv4]

rand_r [SUSv4]

random [SUSv4]

random_r [LSB]

realloc [SHSv4]

realpath [SUSv4]

remque [SUSv4]

scandir [SUSv4]

scardir64 [LSB]

seed48 [SUSv4]

seed48_r [LSB] sendfile [LSB] sendfile64(GLIB | setenv [SUSv4]
C_2.3) [LSB]

sethostname setlogmask setstate [SUSv4] setstate_r [LSB]

[LSB] [SUSv4]

srand [SUSv4]

srand48 [SUSv4]

srand48_r [LSB]

srandom [SUSv4]

srandom_r [LSB]

strtod [SUSv4]

strtol [SUSv4]

strtoul [SUSv4]

swapcontext
[SUSV3]

syslog [SUSv4]

system [LSB]

tdelete [SUSv4]

tfind [SUSV4]

tmpfile [SUSv4]

tmpnam [SUSv4]

tsearch [SUSv4]

ttyname [SUSv4] | ttyname_r twalk [SUSv4] unlockpt [SUSv4]
[SUSv4]
unsetenv usleep [SUSv3] verrx [LSB] vfscanf [LSB]
[SUSv4]
vscanf [LSB] vsscanf [LSB] vsyslog [LSB] warn [LSB]
warnx [LSB] wordexp wordfree
[SUSv4] [SUSv4]

An LSB conforming implementation shall provide the generic deprecated
functions for Standard Library specified in Table 14-35, with the full mandatory
functionality as described in the referenced underlying specification.
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Note: These interfaces are deprecated, and applications should avoid using them.
These interfaces may be withdrawn in future releases of this specification.

Table 14-35 libc - Standard Library Deprecated Function Interfaces

basename [LSB] | getdomainname | inet_aton [LSB] tmpnam [SUSv4]
[LSB]

An LSB conforming implementation shall provide the generic data interfaces for
Standard Library specified in Table 14-36, with the full mandatory functionality

as described 1n the referenced underlying specitication.

Table 14-36 libc - Standard Library Data Interfaces

__environ [LSB] _environ [LSB] _sys_errlist [LSB] | environ [SUSy4]
getdate_err optarg [SUSv4] opterr [SUSV4] optind [SUSV4]
[SUSv4]

optopt [SUSv4]

14.3.22 GNU Extensions for libc
14.3.22.1 Interfaces for GNU Extensions for libc

An LSB conforming implementation shall provide the generic functions for GNU
Extensions for libc specified in Table 14-37, with the full mandatory functionality
as described in the referenced underlying)specification.

Table 14-37 libc - GNU Extensions'‘for libc Function Interfaces

gnu_get_libc_rel | gnu_get.dibc_ver
ease [LSB] sion [LSB]

14.4 Data Definitions for'libc

This section defines global identifiers and their values that are associated with
interfaces eontained in libc. These definitions are organized into groups that
correspond to system headers. This convention is used as a convenience for the
readef, ‘and does not imply the existence of these headers, or their content. Where
anninterface is defined as requiring a particular system header file all of the data
definitions for that system header file presented here shall be in effect.

This section gives data definitions to promote binary application portability, not
to repeat source interface definitions available elsewhere. System providers and
application developers should use this ABI to supplement - not to replace - source
interface definition specifications.

I'his specitication uses the 150 C (1999) C Language as the reterence
programming language, and data definitions are specified in ISO C format. The
Clanguage is used here as a convenient notation. Using a C language description
of these data objects does not preclude their use by other programming languages.

14.4.1 argz.h
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typedef int error t;
extern error t argz add(char **argz, size t * argz len, const char
*str);
extern error t argz add sep(char **argz, size t * argz len,

const char *str, int sep);
extern error t argz append(char **argz, size t * argz len, const
char *buf,

size t buf len);
extern size t argz count (const char *argz, size t * argz len);
extern error t argz create(char *const argv[], char **argz,

size t * argz len);

extern error t argz create sep(const char *str, int sep, char
b

=TT
size t * argz len);
extern void argz delete(char **argz, size t * argz len, char
*entry) ;
extern void argz extract(const char *argz, size t argz len, char
**argv) ;
extern error t argz insert(char **argz insert, size t * argeslen,
char *before, const char *entry);
extern char argz next(const char *argz, size t argz lep,
const char *entry);
extern error t argz replace(char **argz, size t * argz’ len,
const char *str, const chaw *with,
unsigned int *replace count);
extern void argz stringify(char *argz, size t.'argz len, int sep);

14.4.2 arpalinet.h

extern uint32 t htonl (uint32 t);

extern uintl6é _t htons(uintl6 _t);

extern in addr t inet addr (constXehar * cp);

extern int inet aton(const chaf’* cp, struct in addr * inp);

extern char *inet ntoa(struct\in addr _ in);
extern const char *inet ntop\int af, const void * c¢p, char * buf,
s6cklen t  len);

extern int inet pton(int\® af, const char * cp, void * buf);
extern uint32 t ntohl((hint32 t);
extern uintl6é t ntohs{uintl6 t);

14.4.3 assert.h

#ifdef NDEBUG

#define\assert (expr) ((void)O0)
#elseé
#defIne assert (expr) ((void) ((expr) ? 0 : (__assert fail (#expr,
CHILE_, LINE_, _ PRETTY FUNCTION ), 0)))
flendif
extern void _ assert fail(const char * assertion, const char
* file,
unsigned int _ line, const char * function);

14.4.4 cpio.h

74

#define C_IXOTH 000001
#define C_IWOTH 000002
#define C_IROTH 000004
#define C_IXGRP 000010
#define C_IWGRP 000020
#define C_IRGRP 000040
#define C_IXUSR 000100
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#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

Hdo £

C_TWUSR 000200
C_TRUSR 000400
C_ISVTX 001000
C_ISGID 002000
C_ISUID 004000
C_ISFIFO

C_ISREG 0100000
C_ISCTG 0110000
C_ISLNK 0120000
C_ISSOCK

C_ISCHR 020000
C_ISDIR 040000
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010000

0140000

#define

14.4.5

O _TCoDT I Ocn000

MAGIC "070707"

ctype.h

extern const unsigned short ** ctype b loc(void);
extern const int32 t ** ctype tolower loc(void);
extern const int32 t ** ctype toupper loc(void);
extern int tolower (int);

extern int toupper (int);

extern int isalnum(int);

extern int isalnum 1(int ¢, locale t locale);
extern int isalpha (int);

extern int isalpha 1(int ¢, locale t locale)¥
extern int isascii(int c¢);

extern int isblank (int);

extern int isblank 1(int ¢, locale t _dogale);
extern int iscntrl (int);

extern int iscntrl 1(int c, locale\t locale);
extern int isdigit(int);

extern int isdigit 1(int ¢, loc¢ale t locale);
extern int isgraph(int);

extern int isgraph 1(int cpilocale t locale);
extern int islower (int);

extern int islower 1l (int\'c, locale t locale);
extern int isprint (int);

extern int isprintyd (int c, locale t locale);
extern int ispunct fint);

extern int ispén¢t 1(int ¢, locale t locale);
extern int isspace(int);

extern int¢dsspace 1l(int ¢, locale t locale);
extern int\isupper (int);

extern (Ant isupper 1l(int ¢, locale t locale);
exterm int isxdigit (int);

ext@rn’ int isxdigit 1(int ¢, locale t locale);
exbetn int toascii(int c¢);

extern int tolower (int  c);

éxtern int tolower 1l(int ¢, locale t locale);
extern int toupper (int c);

extern int toupper 1l(int ¢, locale t locale);

14.4.6 dirent.h

#define MAXNAMLEN

NAME MAX

typedef struct  dirstream DIR;

struct dirent {
long int d ino;
off t d off;

unsigned short d reclen;
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unsigned char d type;
char d name[256];

}i

struct direntod {
uinté4 t d ino;
int64 t d off;
unsigned short d reclen;
unsigned char d type;
char d name[256];

b

extern int alphasort (const struct dirent ** el,

const struct dirent ** e2);
+ Lo 1ok J_*r/l< Ao et i +F4 A 3

H—tt SrpRe e treoRSt—5St e T—aT¥eH -7

const struct direntéd ** e2);
extern int closedir (DIR *  dirp);
extern int dirfd(DIR *  dirp);
extern DIR *fdopendir (int _ fd);
extern DIR *opendir (const char * name);
extern struct dirent *readdir (DIR *  dirp);
extern struct dirent64 *readdir64(DIR *  dirp);

extern int readdir64 r(DIR *  dirp, struct dirent64 *,. entry,
struct dirent64 ** result);
extern int readdir r(DIR * dirp, struct dirent * /entry,
struct dirent ** result);
extern void rewinddir (DIR *  dirp);

extern int scandir(const char * dir, struct dirent *** namelist,

int (* selector) (const stmuCt dirent *),

int (*  cmp) (const structXdirent * *,
const structyr dirent * *));
extern int scandir64 (const char % dir, struct

***  namelist,

int (*_  selector)\ (const struct direnté6d4 *),

int (*_  cmp) (cehst struct dirented * *,
const struct dirent64d * *));
extern void seekdir (DIR *  ddix¥p, long int  pos);
extern long int telldir (DIR\* dirp);

14.4.7 elf.h

#define ELFMAGL L'
#define ELFMAGZ ['F'
#define ELFMAG2 'L’

#define ELEG4 R INFO(sym, type) ((((E1f64 Xword) (sym)) << 32)
(type))

#define{ BLF32 ST INFO (bind, type) (((bind) << 4) + ((type)
0xf))

#define ELF32 R INFO(sym, type) (((sym) << 8) + (

#défine ELF32 M INFO(sym, size) (((sym) << 8) + (unsigned char)
(size))

#define ELF32 ST BIND(val) (((unsigned char) (val)) >> 4)
#define ELF64 R TYPE (i) ((i) & Oxffffffff)

#define ELF64 R SYM(i) ((i) >> 32)

#define ELF32 M SYM(info) ((info) >> 8)

#define ELF32 ST VISIBILITY (o) ((o) & 0x03)

(unsigned char) (info))
(xzal) & Oxf)

#define ELF32 M SIZE (info)
#define FIFR2 ST TYPE (vzal)

val) & Oxff)

(
_ST (

#define ELF32 R TYPE(val) ((
((val) >> 8)

#define ELF32 R SYM(val)
#define PF X (1 << 0)

#define SHF WRITE (1 << 0)
#define PF W (1 << 1)

#define SHF ALLOC (1 << 1)
#define SHF TLS (1 << 10)
#define PF R (1 << 2)

#define SHF EXECINSTR (1 << 2)

(type) & Oxff))
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#define SHF MERGE (1 << 4)
#define SHF STRINGS (1 << 5)
#define SHF INFO LINK (1 << 6)

#define SHF LINK ORDER (1 << 7)
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#define SHF OS NONCONFORMING (1 << 8)

#define SHF GROUP (1 << 9)

#define EI NIDENT (16)

#define DT ADDRTAGIDX (tag) (DT_ADDRRNGHI - (tag))

#define DT_IA 64 PLT RESERVE

#define DT_PPC_GOT
#define DT PPC64 OPD

(DT_LOPROC + 0)
#define DT PPC64 GLINK (DT _LOPROC + 0)
(DT _LOPROC + 0)
(DT_LOPROC + 1)

4define—DT RRCGA ORDSZ (DT TORROC 4 2|
#define DT VALTAGIDX (tag) (DT _VALRNGHT - (tag))
#define DT VERSIONTAGIDX (tag) (DT VERNEEDNUM - (tag))

#define PT IA 64 ARCHEXT

#define SHT IA 64 EXT
#define SHT IA 64 UNWIND
#define DT NULL 0
#define EI_MAGO 0
#define ELFCLASSNONE 0
#define ELFDATANONE 0
#define ELFOSABI NONE 0
#define ELFOSABI SYSV 0
#define ELF NOTE OS LINUX 0
#define EM NONE 0

#define ET NONE 0

#define EV_NONE 0

#define PT NULL 0

#define R 386 NONE 0
#define R 390 NONE 0
#define R_PPC_NONE 0

#define R X86 64 NONE 0

#define SHN UNDEF 0

#define SHT NULL 0

#define STB LOCAL 0

#define STN UNDEF 0

#define STT NOTYPE 0

#define STV _DEFAULT 0

#define SYMINFO NONE 0

#define R_IA64 ANONE 0x00
#define DF_1 NOW 0x00000001
#define DF QRIGIN 0x00000001
*/

#define~DE/P1 LAZYLOAD 0x00000001
#define“PTF 1 PARINIT 0x00000001
#define EF_S390 HIGH GPRS
#define DF 1 GLOBAL 0x00000002
#define DF_P1 GROUPPERM 0x00000002
$define DF SYMBOLIC 0x00000002
with this object */

#define DTF 1 CONFEXP  0x00000002
#define DF_1 GROUP 0x00000004
#define DF TEXTREL
relocations */
#define DF_1 NODELETE 0x00000008

0x00000004

(PT_LOPROC + 0)
#define PT IA 64 UNWIND (PT LOPROC + 1)
(SHT _LOPROC + 0)

(SHT LOPROC + 1)

/* Object may use DF ORIGIN

0x00000001

/* Symbol resolutions start

/* Object contains text

Fdefine DF_BIND_NOW 0x00000008

object */

#define EF_IA 64 MASKOS 0x0000000f
define DF_1 LOADFLTR  0x00000010

#define DF_STATIC TLS  0x00000010
TLS model */

#define EF_IA 64 ABI64 0x00000010
#define DF 1 INITFIRST 0x00000020
#define DF_1 NOOPEN  0x00000040
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#define DF 1 ORIGIN 0x00000080
#define DF 1 DIRECT 0x00000100
#define DF_1_TRANS 0x00000200

#define DF_1_INTERPOSE 0x00000400
fdefine DF_1_NODEFLIB 0x00000800
#define DF_1_NODUMP 0x00001000
fdefine DF_1_CONFALT  0x00002000
#define DF_1 ENDFILTEE 0x00004000
fdefine DF_1_DISPRELDNE 0x00008000
#define SYMINFO FLG DIRECT 0x0001
#define DF_1 DISPRELPND 0x00010000
#define SYMINFO FLG PASSTHRU 0x0002

Hdao s SVMINETAO LT o OoAD Os0004

#define SYMINFO FLG LAZYLOAD  0x0008
#define EF _CPU32 0x00810000
#define PF_MASKOS 0x0££00000
#define SHF MASKOS 0x0££00000
#define GRP_COMDAT 0x1

#define SHF TA 64 SHORT 0x10000000
#define SHF IA 64 NORECOV 0x20000000
#define R_IA64 IMM14  0x21

fdefine R IAG4 IMM22  0x22

#define R_IA64 IMM64  0x23

#define R_IA64 DIR32MSB 0x24

#define R_IA64 DIR32LSB 0x25

#define R_IA64 DIR64MSB 0x26

#define R_IA64 DIR64LSB 0x27

#define R IA64 GPREL22 0x2a

#define R _IA64 GPREL64I 0x2b

#define R_IA64 GPREL32MSB 0x2¢c
#define R IA64 GPREL32LSB 0x2d
#define R_IA64 GPRELG64MSB 0x28
#define R IA64 GPREL64LSB 02

fdefine R_TA64 LTOFF22 0x32
#define R TA64 LTOFF64T 0x33
#define R IA64 PLTOFF22 Ox3a

#define R IA64 PLTOFF641 0x3b
#define R_IA64 PLTOFF64MSB 0x3e
#define R _IA64 PLTOFFB4LSB 0x3f
#define R IA64 FPTRGAI® 0x43

#define R_IA64 FPTR32MSB 0x44
#define R _IA64 FPTR32LSB 0x45
#define R_IA64 \EPTR64MSB 0x46
#define R _IAG4: FPTR64LSB 0x47

#define R-fa64 PCREL60B 0x48
#define R_IA64 PCREL21B 0x49
#define“R IA64 PCREL21M Ox4a
#defing 'R TA64 PCREL21F Ox4b

#define R_IA64 PCREL32MSB Ox4c
f#define R _IA64 PCREL32LSB 0x4d
fdefine R IA64 PCREL64MSB Oxde
#define R _IA64 PCREL64LSB 0x4f
#define R IA64 LTOFF FPTR22 0x52

#define R IA64 LTOFF FPTR64I  0x53
#define R _IA64 LTOFF FPTR32MSB 0x54
#define R IA64 LTOFF FPTR32LSB 0x55
#define R _IA64 LTOFF FPTR64MSB 0x56

Fdefine R _1A64 LTOFE FPTRG4LSB O0x57

#define R _IA64 SEGREL32MSB 0x5c
#define R_IA64 SEGREL32LSB 0x5d
#define R _IA64 SEGREL64MSB 0x5e
#define R_IA64 SEGREL64LSB 0x5f
#define PT LOOS 0x60000000

#define SHT LOOS 0x60000000
#define DT LOOS 0x6000000d

#define R _IA64 SECREL32MSB 0x64
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#define PT GNU EH FRAME 0x6474e550
#define PT GNU STACK  0x6474e551
#define PT GNU RELRO  0x6474e552
#define R IA64 SECREL32LSB 0x65
#define R _IA64 SECREL64MSB 0x66
#define R IA64 SECREL64LSB 0x67
#define R IA64 REL32MSB Ox6c
#define R_IA64 REL32LSB 0x6d
#define R IA64 REL64MSB Ox6e
#define R_IA64 REL64LSB 0x6f
#define DT HIOS Ox6ffff000

#define DT VALRNGLO Ox6f£££d00
etefine—DTF—CNU—RRELINKED ettt
#define DT GNU CONFLICTSZ Ox6fFFFAF6
#define DT GNU LIBLISTSZ Ox6fff£fdf7
#define DT CHECKSUM Ox6ffffdfs
#define DT PLTPADSZ Ox6fff£fdf9
#define DT MOVEENT Oxe6ffffdfa
#define DT MOVESZ Ox6ffffdfb
#define DT FEATURE 1 Ox6ffffdfc
#define DT POSFLAG 1 Ox6ffffdfd
#define DT SYMINSZ Oxeffffdfe
#define DT SYMINENT Ox6ffffdff
#define DT VALRNGHI Ox6fFFFAFF
#define DT ADDRRNGLO Ox6ffffel0
#define DT GNU_ HASH Ox6ffffef5
#define DT TLSDESC PLT Ox6ffffef6
#define DT TLSDESC GOT Ox6ffffef?’
#define DT GNU CONFLICT Ox6ffffef$8
#define DT GNU LIBLIST Ox6ffffef9
#define DT_CONFIG Ox6ffffefa
#define DT DEPAUDIT Ox6ffffefb
#define DT_AUDIT Ox6ffffefc
#define DT PLTPAD Oxe6ffffefd
#define DT _MOVETAB Ox6ffffefe
#define DT ADDRRNGHI Ox6fifffeff
#define DT SYMINFO Oxeffffeff
#define DT VERSYM OxBTEFEEFO
#define SHT GNU ATTRIBUTES Ox6FFFFEFS
#define SHT GNU HASH” Ox6ffffffé
#define SHT GNU LIBLIST Ox6ffffff7
#define SHT CHE€KSUM Ox6ffffff8
#define DT RELACOUNT  Ox6ffffffo
#define DT RELCOUNT Ox6ffffffa
#define DISFLAGS 1 Ox6ffFEEfb
#define DT/ VERDEF Ox6ffffffc
#define\PT VERDEFNUM  Ox6ffffffd
#define SHT GNU verdef Ox6ffffffd
#define DT VERNEED Ox6ffffffe
#define SHT GNU _verneed Ox6ffffffe
fdefine DT VERNEEDNUM OxGfffffff
#define PT HIOS Ox6fffffff

#define SHT GNU versym Ox6fffffff
#define SHT HIOS Ox6fffffff
#define DT LOPROC 0x70000000
#define PT_ LOPROC 0x70000000
#define SHT LOPROC 0x70000000
Fdefine R IA64 LTV3ZMSE 0x74
#define R_IA64 LTV32LSB 0x75
#define R IA64 LTV64MSB 0x76
#define R_IA64 LTV64LSB 0x77
#define R_IA64 PCREL21BI 0x79
#define R IA64 PCREL22 0Ox7a
#define R IA64 PCRELG4I 0x7b
#define ELFMAGO Ox7f

#define DT AUXILIARY  Ox7ffffffd
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#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

Hdo £

DT _FILTER
DT HIPROC
PT_HIPROC
SHT HIPROC
R_IA64 IPLTMSB 0x80
PF_IA 64 NORECOV
SHT LOUSER
R IA64 IPLTLSB 0x81
R_IA64 COPY 0x84
R IA64 SUB 0x85
R _IA64 LTOFF22X 0x86
R IA64 LDXMOV  0x87

QLI LITIICTD

Ox7Tfffffff
Ox7fffffff
Ox7Tfffffff
Ox7fffffff

0x80000000

0x80000000

OseQEefcccer

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

R _TA64 TPREL14 0x91
R IA64 TPREL22 0x92
R _TA64 TPREL64T 0x93
R TA64 TPREL64MSB

R _TA64 TPREL64LSB

R IA64 LTOFF TPREL22
R _TA64 DTPMOD64MSB

R IA64 DTPMOD64LSB

R _TA64 LTOFF DTPMOD22
R IA64 DTPREL14 0xbl
R _TA64 DTPREL22 0xb2
R IA64 DTPREL64TI

R _TA64 DTPREL32MSB

R IA64 DTPREL32LSB

R _TA64 DTPREL64MSB

R IA64 DTPREL64LSB

R _TIA64 LTOFF DTPREL22
PF_MASKPROC
SHF MASKPROC
ET LOOS 0xfe00
ET HIOS Oxfeff
ET LOPROC
SHN_LOPROC
SHN_LORESERVE

0xf£f00
0xf£f00

EF_IA 64 ARCH
SHN_HIPROC
SHN_LOOS
SHN_HIOS
SHN_ABS-Oxfffl
SHN ¢COMMON OxffE2
SYMINFO BT PARENT
ET/HIPROC Oxffff
PN_XNUM Oxffff
SHN_HIRESERVE
SHN_XINDEX

0xf£20
Oxff3f

DT _IA 64 NUM 1
DT_NEEDED 1
DT_PPC_NUM 1
EI MAGL 1
ELFCLASS32 1
ELFDATA2LSB 1
ELF _NOTE OS GNU 1

0xf£00
SYMINFO BT LOWRESERVE
O0xf£000000
Oxfflf

Oxffff
- OxfEfff
SYMINFO BT SELF Oxffff

0x96
0x97

0x9a

0xab6
Oxa’7

Oxaa

0xb3
Oxb4
0xb5
0xb6
0xb7

Oxba

0xf0000000
0x£0000000

0xf£f00

Oxff

fe

#define
#define
#define
#define
#define
#define
#define
#define
#define

ET REL 1
EV_CURRENT 1
NT GNU ABI TAG 1
PT LOAD 1
R 386 32 1
R 390 8 1
R _PPC_ADDR32 1
R X86 64 64
SHT PROGBITS 1

=
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#define STB GLOBAL 1

#define STT OBJECT 1

#define STV INTERNAL 1

#define SYMINFO CURRENT 1

#define DT STRSZ 10

#define R 386 GOTPC 10

#define R 390 GLOB DAT 10

#define R _PPC_REL24 10

#define R X86 64 32 10

#define SHT SHLIB 10

#define STB_LOOS 10

#define STT GNU IFUNC 10

Heefine ST T 1005 =G

#define R_PPC64 TPREL16 HIGHESTA 100
#define R PPC64 DTPREL16 DS 101
#define R PPC64 DTPREL16 LO DS 102
#define R PPC64 DTPREL16 HIGHER 103
#define R _PPC64 DTPREL16 HIGHERA 104
#define R PPC64 DTPREL16 HIGHEST 105
#define R PPC64 DTPREL16 HIGHESTA 106
#define DT ADDRNUM 11

#define DT SYMENT 11

#define R 386 32PLT 11

#define R 390 JMP SLOT 11

#define R_PPC_REL14 11

#define R X86 64 32S 11

#define SHT DYNSYM 11

#define DT INIT 12

#define DT VALNUM 12

#define R 390 RELATIVE 12

#define R _PPC REL14 BRTAKEN 12
#define R X86 64 16 12

#define STB_HIOS 12

#define STT HIOS 12

#define DT _FINI 13

#define R 390 GOTOFF32 13

#define R PPC REL14 BRNTAKEN 13
#define R X86 64 PC16 {3

#define STB LOPROC 13

#define STT LOPROC 13

#define DT SONAME 14

#define R 386 TLSNTPOFF 14

#define R 390_GOTPC 14

#define R _PRC GOT16 14

#define R-X86 64 8 14

#define~SHT INIT ARRAY 14
#definePT RPATH 15

#define R 386 TLS_ IE 15

#define R 390 GOT16 15

#define R _PPC GOT16 LO 15

fdefine R X86 64 PC8 15

#define SHT FINI ARRAY 15

#define STB HIPROC 15

#define STT HIPROC 15

#define DT SYMBOLIC 16

#define DT _VERSIONTAGNUM 16
#define R 386 TLS GOTIE 16

Fdefine R 390 PCI6 16

#define R PPC GOT16 HI 16

#define R _X86 64 DTPMOD64 16
#define SHT PREINIT ARRAY 16
#define DT _REL 17

#define R 386 TLS LE 17

#define R 390 PC16DBL 17

#define R PPC _GOT16 HA 17

#define R X86 64 DTPOFF64 17
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82

#define SHT GROUP 17

#define DT _RELSZ 18
#define R 386 TLS GD 18
#define R 390 PLT16DBL 18
#define R PPC PLTREL24 18
#define R _X86 64 TPOFF64 18
#define SHT SYMTAB SHNDX 18
#define DT RELENT 19

#define R 386 TLS LDM 19
#define R 390 PC32DBL 19
#define R PPC_COPY 19
#define R _X86 64 TLSGD 19

#eefine DI PRLIRELSE 2

#define EI_MAG2 2

#define ELFCLASS64 2

#define ELFDATA2MSB 2

#define ELF_NOTE OS_ SOLARIS2 2
#define ET EXEC 2

#define EV_NUM 2

#define PT DYNAMIC 2

#define R 386 PC32 2

#define R 390 12 2

#define R _PPC_ADDR24 2

#define R X86 64 PC32 2

#define SHT SYMTAB 2

#define STB WEAK 2

#define STT_ FUNC 2

#define STV HIDDEN 2

#define SYMINFO NUM 2

#define DT PLTREL 20

#define EM PPC 20

#define R 386 16 20
#define R 390 PLT32DBL 20
#define R PPC_GLOB DAT 20
#define R _X86 64 TLSLD 20
#define DT DEBUG 21

#define EM PPC64 21
#define R 386 PCl6 2%
#define R 390 GOTPCDBL, 21
#define R _PPC JMP SLOT" 21
#define R X86 64 DTPOFF32 21
#define DT TEXTREL 22
#define EM S390.22

#define R 386 8 22

#define R~390 64 22
#defineR.PPC RELATIVE 22
#define“R X86 64 GOTTPOFF 22
#define DT JMPREL 23

#define R 386 PC8 23
#define R 390 PC64 23
fdefine R PPC_LOCAL24PC 23
#define R _X86 64 TPOFF32 23
#define DT BIND NOW 24
#define R 386 TLS GD 32 24
#define R 390 GOT64 24
#define R _PPC UADDR32 24
#define R X86 64 PC64 24
#define R _PPC64 JMP IREL 247
#define R PPC64 IRELATIVE 248
#define R _PPC IRELATIVE 248
#define R _PPC64 REL16 249
#define R_PPC REL16 249
#define DT INIT ARRAY 25
#define R 386 _TLS GD PUSH 25
#define R 390 PLT64 25
#define R _PPC UADDR16 25
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#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

Hdo £

R X86 64 GOTOFF64
R PPC64 REL16 LO
R_PPC_REL16 LO 250
R PPC64 REL16 HI

R _PPC_ REL16 HI 251
R PPC64 REL16 HA

R _PPC REL16 HA 252
R _PPC_TOC16 255
DT FINI_ARRAY 26
R 386 TLS GD CALL
R 390 GOTENT 26
R _PPC_REL32 26

i) (o N AV alaliiisYale ko)
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25
250

251

252

26

2.0

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

DT INIT ARRAYSZ 27
R 386 TLS GD POP
R 390 GOTOFF16 27
R _PPC_PLT32 27
R _X86 64 GOT64 27
DT FINI ARRAYSZ 28
R 386 TLS_LDM 32

R 390 GOTOFF64 28
R _PPC_PLTREL32 28
R X86 64 GOTPCREL64
DT RUNPATH 29
R 386 TLS LDM PUSH
R 390 GOTPLT12 29
R PPC PLT16 LO 29
R X86 64 GOTPC64
DT EXTRANUM 3
DT PLTGOT 3
DT PPC64 NUM 3
EI MAG3 3
ELFCLASSNUM 3
ELFDATANUM 3
ELFOSABI LINUX 3
ELF_NOTE OS_FREEBSD
EM 386 3

ET DYN 3

PT INTERP 3

R 386 GOT32 3
R 390 16 3

R PPC ADERI6 3
R X86_64) GOT32 3
SHT ¢STRTAB 3
STBLNUM 3

STT SECTION 3
STV _PROTECTED 3
DT FLAGS 30
R 386 TLS_LDM CALL
R 390 GOTPLT16 30
R _PPC_PLT16 HI 30
R X86 64 GOTPLT64
R 386 TLS_LDM POP
R 390 GOTPLT32 31
R _PPC_PLT16 HA 31
R X86 64 PLTOFF64
DT _ENCODING 32

27

28

28

29

29

30

30
31

31

#define
#define
#define
#define
#define
#define
#define
#define
#define

DT PREINIT ARRAY
R 386 TLS LDO 32

R 390 GOTPLT64 32
R _PPC_SDAREL16 32
R X86 64 SIZE32 32
DT _PREINIT ARRAYSZ
R 386 TLS IE 32 33
R 390 GOTPLTENT 33
R _PPC_SECTOFF 33
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#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

Hdo £

R X86 64 SIZE64 33
DT NUM 34

R 386 TLS_LE 32 34
R 390 PLTOFF16 34
R_PPC_SECTOFF_LO

34

R X86 64 GOTPC32 TLSDESC 34

R 386 TLS DTPMOD32
R 390 PLTOFF32 35
R_PPC_SECTOFF HI

R X86 64 TLSDESC CALL

R 386 TLS_DTPOFF32
R 390 PLTOFF64 36

R_DDC oo omATT 17

35

35
35
36

2.6

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

R X86 64 TLSDESC
R 386 TLS TPOFF32
R 390 TLS LOAD 37
R_PPC64 ADDR30 37
R X86 64 TRELATIVE
R 390 TLS GDCALL
R _PPC64 ADDR64 38
R _X86 64 NUM 38
R 386 TLS GOTDESC
R 390 TLS LDCALL

R _PPC64 ADDR16 HIGHER

DT HASH 4
EI_CLASS 4
ET CORE 4

PT NOTE 4

R 386 PLT32 4
R 390 32 4
R _PPC ADDR16 LO 4
R X86 64 PLT32 4
SELFMAG 4

SHT RELA 4
STT FILE 4
EM ARM 40

R 386 TLS_DESC_CALB

R 390 TLS GD32 _a&f

36
37

37
38

39
39
39

40

R_PPC64 ADDR1G, HIGHERA 40

R_386 TLS_DESC’ 41
R 390 TLS, QD64 41

R PPC64 ABDR16_HIGHEST 41

R 386_FRELATIVE 42
R 390 TLS GOTIE12

42

R-PPC64 ADDR16 HIGHESTA 42

R.386 NUM 43
R 390 TLS_GOTIE32
R _PPC64 UADDR64 43
R 390 TLS _GOTIE64
R PPC64 REL64 44
R 390 TLS_LDM32 45
R PPC64 PLT64 45
R 390 TLS LDM64 46
R _PPC64 PLTREL64
R 390 TLS_IE32 47
R PPC64 TOC1l6 47
R 390 TLS IE64 48

43

44

46

84

#define
#define
#define
#define
#define
#define
#define
#define
#define

R _PPC64_TOCI16 LO
R 390 TLS_ IEENT 49
R _PPC64 TOC16 HI
DT STRTAB 5
EI DATA 5

ET NUM 5

PT SHLIB 5

R 386 COPY 5

R 390 PC32 5

48
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#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

Hdo £

R_PPC_ADDR16 HI 5
R _X86 64 COPY 5
SHT HASH 5
STT_COMMON 5
EM IA 64 50
R 390 TLS LE32 50
R_PPC64 _TOC16 HA
R 390 TLS LE64 51
R_PPC64_TOC 51
R 390 TLS LDO32 52
R_PPC64 PLTGOT16
R 390 TLS LDO64 53

R _DDCOCA DI ToAml o T
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50

52

02

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

R 390 TLS_DTPMOD

R PPC64 PLTGOT16 HI
R 390 TLS_DTPOFF

R _PPC64 PLTGOT16 HA
R 390 TLS_TPOFF 56
R _PPC64 ADDR16 DS

R 390 20 57

R _PPC64 ADDR16 LO DS
R_390_GOT20 58
R PPC64 GOT16 DS

R 390 GOTPLT20 59
R PPC64 GOT16 LO DS
DT SYMTAB 6
EI_VERSION 6

PT PHDR 6

R 386 GLOB DAT 6

R 390 _GOT12 6

R _PPC ADDR16 HA 6

R _X86 64 GLOB_DAT
SHT DYNAMIC 6
STT TLS 6

R 390 TLS_GOTIE20

R _PPC64 PLT16 LO DS
R 390 NUM 61

R _PPC64 SECTOFE \BS
EM X86 64 62

R PPC64 SECTOFF LO DS
R _PPC64 TQCT6 DS

R PPC64-~TOC16 LO DS
R _PPC6APLTGOT16 DS
R _PRC64 PLTGOT16 LO DS
BR-BPC64 TLS 67
R_PPC_TLS 67

R _PPC64 DTPMOD64

R _PPC_DTPMOD32 68
R _PPC64 TPREL16 69
R PPC TPREL16 69
DT RELA 7

EI_OSABI 7

PT TLS 7

R 386 JMP_SLOT 7

R 390 GOT32 7

R _PPC ADDR14 7

R _X86 64 JUMP_ SLOT

54
54
55
55
56
57
58

59

60
60

61

62
63
64
65
66

68

#define
#define
#define
#define
#define
#define
#define
#define
#define

SHT NOTE 7
STT NUM 7

R PPC64 TPREL16 LO
R_PPC_TPREL16 LO

R PPC64 TPREL16 HI
R _PPC_TPREL16 HI

R PPC64 TPREL16 HA
R _PPC TPREL16 HA
R_PPC64 TPREL64 73
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86

#define R PPC_TPREL32 73

#define R PPC64 DTPREL1G6 74
#define R _PPC DTPREL16 74

#define R PPC64 DTPREL16 LO 75
#define R _PPC DTPREL16 LO 75
#define R PPC64 DTPREL16 HI 76
#define R _PPC DTPREL16 HI 76
#define R PPC64 DTPREL16 HA 77
#define R _PPC DTPREL16 HA 77
#define R PPC64 DTPREL64 78
#define R PPC DTPREL32 78

#define R PPC64 GOT TLSGD16 79
eefineR—PRCGOTPLSCD16 73
#define DT RELASZ 8

#define EI ABIVERSION 8

#define PT NUM 8

#define R 386 RELATIVE 8

#define R 390 PLT32 8

#define R _PPC_ADDR14 BRTAKEN 8
#define R X86 64 RELATIVE 8
#define SHT NOBITS 8

#define R PPC64 GOT TLSGD16 LO 80
#define R _PPC_GOT TLSGD16 LO 80
#define R PPC64 GOT TLSGD16 HI 81
#define R _PPC GOT TLSGD16 HI 81
#define R PPC64 GOT TLSGD16 HA 82
#define R _PPC_GOT TLSGD16 HA 82
#define R _PPC64 GOT TLSLD16 83
#define R _PPC_GOT TLSLD16 83
#define R PPC64 GOT TLSLD16 LO 84
#define R _PPC_GOT TLSLD16 LO 84
#define R PPC64 GOT TLSLD16 HI 85
#define R _PPC GOT TLSLD16 HI 85
#define R PPC64 GOT TLSLD16 HA 86
#define R _PPC_GOT TLSLD16 HA 86
#define R PPC64 GOT TPREL16, DS 87
#define R _PPC_GOT TPREL1G 87
#define R PPC64 GOT TPRERT6 LO DS 88
#define R _PPC GOT TPREL16 LO 88
#define R PPC64 GOT, TPREL16 HI 89
#define R _PPC GOT IPREL16 HI 89
#define DT RELAENT 9

#define EI PAD\.9

#define R 386 GOTOFF 9

#define R~390 COPY 9

#defineR.PPC ADDR14 BRNTAKEN 9
#define“R X86 64 GOTPCREL 9
#define SHT REL 9

#define R PPC64 GOT TPREL16 HA 90
#define R PPC GOT TPREL16 HA 90
fdefine R PPC64 GOT DTPREL16 DS 91
#define R _PPC_GOT DTPREL16 91
#define R PPC64 GOT DTPREL16 LO DS 92
#define R _PPC_GOT DTPREL16 LO 92
#define R PPC64 GOT DTPREL16 HI 93
#define R _PPC GOT DTPREL16 HI 93
#define R PPC64 GOT DTPREL16 HA 94
fdefine R PPC GOT DIPREL16 HA 94
#define R _PPC64 TPREL16 DS 95
#define R PPC64 TPREL16 LO DS 96
#define R PPC64 TPREL16 HIGHER 97
#define R PPC64 TPREL16 HIGHERA 98
#define R PPC64 TPREL16 HIGHEST 99
#define ELF64 M INFO(sym, size) ELF32 M INFO (sym, size)

#define
#define

ELF64 M SIZE (info)
ELF64 M SYM(info)

ELF32 M SIZE
ELF32 M SYM (info)

(info)
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#define ELF64 ST BIND(val) ELF32 ST BIND (val)

#define ELF64 ST INFO (bind, type) ELF32 ST _INFO ((bind),

(type))

#define ELF64 ST TYPE (val) ELF32 ST TYPE (val)

#define ELF64 ST VISIBILITY (o) ELF32 ST VISIBILITY (o)

#define ELF NOTE GNU "GNU"

#define ELF NOTE ABI  NT GNU ABI TAG

#define R PPC64 ADDR14 R _PPC ADDR14

#define R _PPC64 ADDR14 BRNTAKEN R PPC_ADDR14 BRNTAKEN

#define R PPC64 ADDR14 BRTAKEN R PPC ADDR14 BRTAKEN

#define R _PPC64 ADDR16 R_PPC_ADDR16

#define R PPC64 ADDR16 HA R_PPC_ADDR16_HA

#ee-fine—R—PRCe4—ADDRI-6—HE R—PRC—ADDRI6—HE

#define R_PPC64 ADDR16 LO R_PPC_ADDR16_LO

#define R PPC64 ADDR24 R _PPC_ADDR24

#define R _PPC64 ADDR32 R_PPC_ADDR32

#define R PPC64 COPY R PPC_COPY

#define R _PPC64 GLOB_DAT R_PPC_GLOB_DAT

#define R PPC64 GOT16 R PPC_GOT16

#define R _PPC64 GOT16 HA R_PPC_GOT16 HA

#define R PPC64 GOT16 HI R_PPC_GOT16 HT

#define R _PPC64 GOT16 LO R_PPC_GOT16 LO

#define R PPC64 JMP SLOT R_PPC_JMP_SLOT

#define R _PPC64 NONE R PPC_NONE

#define R PPC64 PLT16 HA R_PPC_PLT16 HA

#define R _PPC64 PLT16 HI R_PPC PLT16 HI

#define R PPC64 PLT16 LO R_PPC_PLT16 IiQ

#define R _PPC64 PLT32 R PPC_PLT32

#define R PPC64 PLTREL32 R_PPC_PLPREL32

#define R PPC64 REL14 R PPC_REL14

#define R PPC64 REL14 BRNTAKEN R PRC)REL14 BRNTAKEN

#define R PPC64 REL14 BRTAKEN R PPC>REL14 BRTAKEN

#define R PPC64 REL24 R PPC_RELR2%4

#define R _PPC64 REL32 R _PPC_REL32

#define R PPC64 RELATIVE R PPC_RELATIVE

#define R _PPC64 SECTOFF R_PPC¥SECTOFF

#define R _PPC64 SECTOFF HA R_PPC_SECTOFF HA

#define R _PPC64 SECTOFE (KT R_PPC_SECTOFF HI

#define R _PPC64 SECTOFF LO R_PPC_SECTOFF_LO

#define R PPC64 UADDRI6 R PPC UADDR16

#define R PPC64 UADDR32 R_PPC_UADDR32

#define ELFMAG ,~"\I77ELF"

typedef uint32¢t E1£32 Addr;

typedef udnt64 t E1f64 Addr;

typedef~uint32 t E1f32 Word;

typedef™dint32 t E1f64 Word;

typedef int32 t E1£f32 Sword;

typeédef int32 t E1f64 Sword;

typedef uinted4 t E1f32 Xword;

typedef uint64 t E1f64 Xword;

typedef int64 t E1f32 Sxword;

typedef int64 t E1f64 Sxword;

typedef uint32 t E1£32 Off;

typedef uint64 t E1f64 Off;

typedef struct {
E1f32 Word p_ type; /* Segment type */
E1f32 Off p offset; * Segment file offset *
E1f32 Addr p_vaddr; /* Segment virtual address */
E1£f32 Addr p paddr; /* Segment physical address */
E1f32 Word p filesz; /* Segment size in file */
E1£f32 Word p memsz; /* Segment size in memory */
E1f32 Word p flags; /* Segment flags */
E1£f32 Word p align; /* Segment alignment */

} E1£32 Phdr;

typedef struct {
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E1f64 Word p_type; /*
E1f64 Word p flags; /*
E1f64 Off p offset; /*
E1f64 Addr p_vaddr; /*
E1f64 Addr p_paddr; /*
E1f64 Xword p filesz; /*
E1f64 Xword p memsz; /*
E1f64 Xword p_align; /*

} E1f64 Phdr;

typedef uintl6 t
typedef uintl6 t
typedef uintl6 t

E1f32 Half;
E1f64 Half;
E1f32 Section;

LlEegd o P

type */

flags */

file offset */
virtual address */
physical address */
size in file */
size in memory */
alignment */

Segment
Segment
Segment
Segment
Segment
Segment
Segment
Segment

+ dat
s EE ez

typedef struct {
E1f32 Word n namesz;
E1f32 Word n_descsz;
E1f32 Word n_ type;

} E1£32 Nhdr;

typedef struct {
E1f64 Word n namesz;
E1f64 Word n descsz;
E1f64 Word n_type;

} E1f64 Nhdr;

typedef struct {
E1f64 Word st name;
unsigned char st _info;
unsigned char st other;
E1f64 Section st shndx;
E1f64 Addr st value;
E1f64 Xword st size;

} E1fe4 sSym;

typedef struct {
E1f32 Word st name;
E1f32 Addr st value;
E1f32 Word st size;
unsigned char st _info;
unsigned char st other;
E1f32 Section st shndxy

} E1£32 Sym;

typedef struct {
E1f64 Addr r offset;
E1f64 Xword\dinfo;

} E1f64 Rel;

typedef structe {
E1f32 Addr r offset;
E1f32\Wword r info;

} E1f32\Rel;

typedef struct {
EA1f64 Addr r offset;
E1f64 Xword r info;
E1f64 Sxword r addend;

} E1f64 Rela;

typedef struct {
E1f32 Addr r offset;
E1f32 Word r_ info;
E1f32 Sword r addend;

} E1f32 Rela;

typedef struct {
E1f32 Half vd version;
E1f32 Half vd flags;
E1£f32 Half vd ndx;
E1f32 Half vd cnt;
E1f32 Word vd hash;
E1f32 Word vd aux;
E1f32 Word vd next;

} E1£32 Verdef;
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typedef struct {
E1f64 Half vd version;
E1f64 Half vd flags;
E1f64 Half vd ndx;
E1f64 Half vd cnt;
E1f64 Word vd hash;
E1f64 Word vd aux;
E1f64 Word vd next;

} E1f64 Verdef;

typedef struct {
E1f64 Word vda name;
E1f64 Word vda next;

1Ll eccd 7 <l
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typedef struct {
E1f32 Word vda name;
E1f32 Word vda next;
} E1£32 Verdaux;
typedef struct {

E1f32 Half
E1f32 Half
E1f32 Word
E1£f32 Word
E1f32 Word

vn_version;
vn_cnt;
vn file;
vn_aux;
vn_next;

} E1f32 Verneed;
typedef struct {

E1f64 Half
E1f64 Half
E1f64 Word
E1f64 Word
E1f64 Word

vn_version;
vn_cnt;
vn _file;
vn_aux;
vn next;

} E1f64 Verneed;
typedef struct {

E1f32 Word
E1f32 Half
E1f32 Half
E1£f32 Word
E1f32 Word

vna_ hash;
vna_ flags;
vna_ other;
vna name;
vna_ next;

} E1£32 Vernaux;
typedef struct {

E1f64 Word
E1f64 Half
E1f64 Half
E1f64 Word
E1f64 Word

vna_ hasl;
vnarflrags;
yinav other;
Va name;
vna_ next;

} E1f64 Vernaux;
typedef ~struct {

unsigned char e ident[EI NIDENT];

Elflb4d Half e type;
E1f64 Half e machine;
E1f64 Word e version;
E1f64 Addr e entry;
E1f64 Off e phoff;
E1f64 Off e shoff;
E1f64 Word e flags;

E1f64 Half
E1f64 Half
E1f64 Half

e ehsize;
e phentsize;
e phnum;

E1f64 Half
E1f64 Half
E1f64 Half

} E1£64 Ehdr;

e shentsize;
e shnum;
e shstrndx;

typedef struct {

unsigned char e ident[EI NIDENT];

E1f32 Half e type;
E1f32 Half e machine;
E1f32 Word e version;
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E1f32 Addr e entry;
E1f32 Off e phoff;
E1f32 Off e shoff;
E1f32 Word e flags;

E1f32 Half
E1f32 Half
E1f32 Half
E1f32 Half
E1f32 Half
E1f32 Half
} E1£32 Ehdr;

e ehsize;

e phentsize;
e phnum;

e shentsize;
e shnum;

e shstrndx;

typedef struct {

L1220 Tl <l

A—rree-

E1f32 Word sh type;
E1f32 Word sh flags;
E1f32 Addr sh addr;
E1f32 Off sh offset;

E1£32 Word
E1£f32 Word
E1£f32 Word
E1f32 Word
E1£f32 Word

sh size;

sh link;

sh _info;

sh addralign;
sh entsize;

} E1£32_Shdr;
typedef struct {
E1f64 Word sh name;
E1f64 Word sh type;
E1f64 Xword sh flags;
E1f64 Addr sh addr;
E1f64 Off sh offset;
E1f64 Xword sh size;
E1f64 Word sh link;
E1f64 Word sh info;
E1f64 Xword sh addralign;
E1f64 Xword sh entsize;
} E1f64_Shdr;
typedef struct {
E1f32 Sword d tag;
union {
E1f32 Word d vad;
E1f32 Addr d, ptr;
} d_un;
} E1£32 Dyn;
typedef struct
E1f64 Sxword d tag;
union 4
E1€64 Xword d val;
B¥f64 Addr d ptr;
1\d un;
} E1f64 Dyn;

14.4.8 endian.h

#define  LITTLE ENDIAN 1234
#define _ BIG ENDIAN 4321

#define BIG ENDIAN __ BIG ENDIAN
#define RYTE QORDER RYTE _QORDER

90

#define LITTLE ENDIAN _ LITTLE ENDIAN

14.4.9 envz.h

extern error t envz add(char **envz, size t * envz len,

*name,
const char *value);

const char
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extern char envz entry(const char *envz, size t envz len,
const char *name);
extern char envz get(const char *envz, size t envz len, const char

*name) ;

extern error t envz merge (char **envz, size t * envz len,
const char *envz2, size t envz2 len,
int override);
extern void envz remove (char **envz, size t * envz len, const char

*name) ;

extern void envz strip(char **envz, size t * envz len);

14.4.10 err.h

extern void err(int eval,
extern void errx(int eval,
extern void verrx(int eval,

const char *fmt, ...);
const char *fmt, ...);
const char *fmt, va list args);

extern void warn(const char *fmt, ...);
extern void warnx (const char *fmt, ...);

14.4.11 errno.h

#define errno (*  errno location())

#define EPERM 1
#define ECHILD 10

/* Operation net permitted */

/* No child pxoctesses */

#define ENETDOWN 100 /* Network ig down */

#define ENETUNREACH 101 /* Netwerk is unreachable */
#define ENETRESET 102 M ANetwork dropped connection
because of reset */

#define ECONNABORTED 103 /r. Seftware caused connection abort
*/

#define ECONNRESET 104 /* Connection reset by peer */
#define ENOBUFS 105 /* No buffer space available */
#define EISCONN 106 /* Transport endpoint is already
connected */

#define ENOTCONN 107 /* Transport endpoint is not
connected */

#define ESHUTDOWN 108 /* Cannot send after transport
endpoint shutdowa\*/

#define ETOOMANYREFS 109 /* Too many references: cannot
splice */

#define EAGAIN 11 /* Try again */

#define, BTIMEDOUT 110 /* Connection timed out */
#define\ECONNREFUSED 111 /* Connection refused */

#define EHOSTDOWN 112 /* Host is down */

#defdne EHOSTUNREACH 113 /* No route to host */

#define EALREADY 114 /* Operation already in progress */
#define EINPROGRESS 115 /* Operation now in progress */
#define ESTALE 116 /* Stale NFS file handle */

#define EUCLEAN 117 /* Structure needs cleaning */
#define ENOTNAM 118 /* Not a XENIX named type file */
#define ENAVAIL 119 /* No XENIX semaphores available */
#define ENOMEM 12 /* Out of memory */

#define EISNAM 120 /* Is a named type file */

¥derine EREMOTEIO TZT Remote 1/0 error

#define EDQUOT 122 /* Quota exceeded */

#define ENOMEDIUM 123 /* No medium found */

#define EMEDIUMTYPE 124 /* Wrong medium type */

#define ECANCELED 125 /* Operation Canceled */

#define EACCES 13 /* Permission denied */

#define EOWNERDEAD 130 /* Owner died */

#define ENOTRECOVERABLE 131
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#define ERFKILL 132
kill */

#define EFAULT 14
#define ENOTBLK 15
#define EBUSY 16
#define EEXIST 17
#define EXDEV 18
#define ENODEV 19
#define ENOENT 2
#define ENOTDIR 20
#define EISDIR 21
#define EINVAL 22

Hdo £

/* Operation not possible due to RF-

/* Bad address */

/* Block device required */

/* Device or resource busy */
/* File exists */

/* Cross-device link */

/* No such device */

/* No such file or directory */
/* Not a directory */

/* Is a directory */

/* Invalid argument */
x a1 ol £ X

N T T 2
#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
func */

#define ERANGE 34
#define EDEADLK 35

/* Too many open files */
/* Not a typewriter */
/* Text file busy */
/* File too large */
/* No space left on device */
/* Illegal seek */
/* No such process */
/* Read-only file system A/
/* Too many links */
/* Broken pipe */
/* Math argument {out’ of domain of

/* Math result not representable */
/* Resource deadlock would occur */

#define ENAMETOOLONG 36 /* File nameXtoo long */

#define ENOLCK 37 /* No record™locks available */
#define ENOSYS 38 /* Functi#eh not implemented */
#define ENOTEMPTY 39 /* Dip€cw¥ory not empty */

#define EINTR 4 /* Interrupted system call */
#define ELOOP 40 /* Too many symbolic links
encountered */

#define ENOMSG 42 /¥ No message of desired type */
#define EIDRM 43 /* Identifier removed */

#define ECHRNG 44 /* Channel number out of range */
#define EL2NSYNC 45 /* Level 2 not synchronized */
#define EL3HLT 46 /* Level 3 halted */

#define EL3RST 47 /* Level 3 reset */

#define ELNRNG 48 /* Link number out of range */
#define EUNATCH-49 /* Protocol driver not attached */
#define EIO 5 /* I/0 error */

#define ENOANO- 55 /* No anode */

#define EBADRQC 56 /* Invalid request code */
#define~EBADSLT 57 /* Invalid slot */

#define“EBFONT 59 /* Bad font file format */

#define ENXIO 6 /* No such device or address */
#define ENOSTR 60 /* Device not a stream */

#define ENODATA 61 /* No data available */

fdefine ETIME 62 /* Timer expired */

#define ENOSR 63 /* Out of streams resources */
#define ENONET 64 /* Machine is not on the network */
#define ENOPKG 65 /* Package not installed */
#define EREMOTE 66 /* Object is remote */

#define ENOLINK 67 /* Link has been severed */
#define EADV 68 /* Advertise error */

#define ESRMNT 69 * Srmount error *

#define E2BIG 7 /* Argument list too long */
#define ECOMM 70 /* Communication error on send */
#define EPROTO 71 /* Protocol error */

#define EMULTIHOP 72 /* Multihop attempted */

#define EDOTDOT 73 /* RFS specific error */

#define EBADMSG 74 /* Not a data message */

#define EOVERFLOW 75 /* Value too large for defined data

type */

92
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#define
#define

ENOTUNIQ 76
EBADFD 77
#define EREMCHG 78
#define ELIBACC 79
library */

#define ENOEXEC 8
#define ELIBBAD 80
library */

#define ELIBSCN 81
*/

#define ELIBMAX 82

shared libraries */
44 £
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/* Name not unique on network */
/* File descriptor in bad state */
/* Remote address changed */

/* Can not access a needed shared

/* Exec format error */
/* Accessing a corrupted shared

/* .lib section in a.out corrupted

/* Attempting to link in too many

EL IRV Q2

directly */
#define EILSEQ 84

#define ERESTART 85
restarted */

#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

transport endpoint */
#define EPFNOSUPPORT 96
#define EAFNOSUPPORT 97
protocol */

#define EADDRINUSE 98
#define EADDRNOTAVAIL 99
*/

#define EWOULDBLOCK
#define ENOTSUP EOPNOTSUPR

/* Illegal byte sequence */
/* Interrupted system call should ke

/* Streams pipe error */
/* Too many users */
/* Socket operation on non-§ecket */
/* Destination address reguired */
/* Bad file number */
/* Message too long */
/* Protocol wrong tgpe’ for socket */
/* Protocol not available */
/* Protocol not\ supported */
/* Socket typ&_not supported */
/* Operation not supported on

/* Prote€@l family not supported */
/* Addréss family not supported by

/*Address already in use */
/* Cannot assign requested address

EAGAINY /* Operation would block */

extern int * errno lecation(void);

14.4.12 error.h

extern void ‘@rror (int status,

14.4.13 execinfo.h

éxtern int backtrace(void ** array,
extern char **backtrace symbols(void *const * array,

int errnum, const char *format, ...);

int  size);
int  size);

extern void backtrace symbols fd(void *const * array, int  size,

14.4.14 fentl.h

int  fd);

#define AT _FDCWD -100

/* Use the current working directory

to determine the target of relative file paths. */

#define POSIX FADV_ NORMAL
#define O RDONLY 00
#define O ACCMODE 0003
#define O WRONLY 01
#define O CREAT 0100

#define
#define

O _TRUNC 01000
O_DSYNC 010000
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#define O RDWR 02

#define O EXCL 0200

#define O APPEND 02000

#define O _ASYNC 020000

#define O CLOEXEC 02000000 /* The FD CLOEXEC flag

associated with the new descriptor shall be set to close the file

descriptor upon execution of an exec family function.

*/

0x100 /* Do not follow symbolic

#define O NOCTTY 0400
#define O NDELAY 04000
#define O NONBLOCK 04000
#define O SYNC 04010000
#define AT SYMLINK NOFOLLOW

12 1 b4

#define AT EMPTY PATH  0x1000
*/

#define AT EACCESS 0x200

and group ID. */
#define AT REMOVEDIR
*/

#define AT SYMLINK FOLLOW
#define AT NO AUTOMOUNT 0x800
traversal. */

#define FD_CLOEXEC 1
#define POSIX FADV RANDOM
#define F_DUPFD CLOEXEC 1030

0x200

the close-on-exec flag FD CLOEXEC set.

#define POSIX FADV SEQUENTIAL
#define POSIX_FADV_WILLNEED
#define O _RSYNC O SYNC

struct flock {
short 1 type;
short 1 whence;
off t 1 start;
off t 1 len;
pid t 1 pid;

bi

struct flock64 ({
short 1 type;
short 1 whence;
loff t 1 starty
loff t 1 lepy
pid t 1 pidp

bi

#define
#define
#define
#define
#define

AL/ FDCWD -100
AT SYMLINK NOFOLLOW
AT EACCESS 0x200
AT REMOVEDIR 0x200
AT SYMLINK FOLLOW

#define
#define
#ifndef
#define
#endif

#define

F_DUPED 0
F_RDLCK 0
SEEK_SET
SEEK_SET 0

F GETED 1

/* Allow empty relative pathname.
/* Check access using effective usé€r
/* Remove directory instead of f#le.

0x400
/*

/* Follow symbolic (&ink. */
Suppress terminad’ ‘automount

1
/* Duplicate fileV¥descriptor with
*/
2
3

0x100

0x400

#define
#ifndef
#define
#endif

#define
#define
#define
#define
#ifndef

F _WRLCK 1
SEEK_CUR
SEEK_CUR 1

10
11

F SETSIG
F_GETSIG
F SETFD 2
F UNLCK 2
SEEK_END

94
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#define SEEK END 2

#endif

#define F GETFL 3

#define F_SETFL 4

#define F GETLK 5

#define F_SETLK 6

#define F_SETLKW 7

#define F_SETOWN 8

#define F_GETOWN 9

extern int creat(const char * file, mode t  mode);

extern int creat64 (const char * file, mode t mode);
terp—int—fentd{in £e—ia S

extern int open(const char * file, int _ oflag, ...);

extern int open64(const char * file, int  oflag, ...);

extern int openat(int _ fd, const char * file, int  oflag, ...)3

extern int openat64 (int  fd, const char * file, int oflag, .{})4

extern int posix fadvise(int _ fd, off t  offset, off t leny
int  advise);
extern int posix fadvise64(int _ fd, off64 t  offset/(~off6d t
__len,
int  advise);
extern int posix fallocate(int  fd, off t offsety off t len);
extern int posix fallocate64 (int _ fd, off64 t (,Offset, off6d t
len) ;

14.4.15 fmtmsg.h

#define MM HARD 1
hardware. */

/¥ _Source of the condition 1is

#define MM NRECOV 128 /* Nem-recoverable error. */

#define MM UTIL 16 /*%Bendition detected by utility. */
#define MM SOFT 2 /* Source of the condition 1is
software. */

#define MM PRINT 256 /* Display message in standard error.
*/

#define MM OPSYS 82 /* Condition detected by operating
system. */

#define MM FIRM 4 /* Source of the condition is
firmware. */

#define MM CONSOLE 512 /* Display message on system console.
*/

#define MM RECOVER 64 /* Recoverable error. */

#define MM)APPL 8 /* Condition detected by application.
*/

#define MM NOSEV 0 /* No severity level provided for
thé message. */

#define MM HALT 1 /* Error causing application to halt.
*/

#define MM ERROR 2 /* Application has encountered a
non-fatal fault. */

#define MM WARNING 3 /* Application has detected unusual
non-error condition. */

#define MM INFO 4 /* Informative message. */

#define MM NULLACT ((char *) 0)

#define MM NULLLBL ((char *) 0)

#define MM NULLTAG ((char *) 0)

#define MM NULLTXT ((char *) 0)

#define MM NULLMC ((long int) 0)

#define MM NULLSEV 0

#define MM NOTOK -1 /* The function failed completely.

*/
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#define MM OK 0 /* The function succeeded. */

#define MM NOMSG 1 /* The function was unable to
generate a message on standard error, but otherwise succeeded. */
#define MM NOCON 4 /* The function was unable to

generate a console message, but otherwise succeeded. */

extern int fmtmsg(long int  classification, const char * label,
int  severity, const char * text, const char
* action,
const char * tag);

14.4.16 fnmatch.h

#define FNM CASEFOLD (1<<4)
#define FNM FILE NAME FNM_PATHNAME

#define FNM PATHNAME (1<<0)
#define FNM NOESCAPE (1<<1)
#define FNM PERIOD (1<<2)
#define FNM NOMATCH 1

extern int fnmatch(const char * pattern, const char) * name, int
__flags);

14.4.17 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

b

enumi {
FIW PHYS = 1
FTW_MOUNT =
FTW CHDIR =
FTW_DEPTH =

~

QO > N~
~

b

struct FTW
int base;
int level;

I

typedef int (* ftw func t) (const char * filename,
const struct stat *  status, int  flag);
typedef int (* ftwé64 func t) (const char * filename,
const struct stat64 *  status, int
__flag);
typedef int (* nftw func t) (const char * filename,
const struct stat *  status, int _ flag,

96 © 2021 ISO/IEC - All rights reserved



https://standardsiso.com/api/?name=f7ed5e78c21129fa484db772ee0aa40a

ISO/IEC 23360-1-2:2021(E)

struct FTW *  info);

typedef int (* nftw64 func t)

(const char * filename,

const struct staté4 *  status, int
_ flag,
struct FTW *  info);
extern int ftw(const char * dir,  ftw func t  func, int
__descriptors);
extern int ftwé64 (const char * dir,  ftwéed4 func t  func,
int _ descriptors);
extern int nftw(const char * dir,  nftw func t  func, int
__descriptors,
int  flag);
Lerp—iae—aftwed{econst—ehar S —dixy AEewed—Efune—t Erey
int  descriptors, int _ flag);
14.4.18 getopt.h
#define no_ argument 0
#define required argument 1
#define optional argument 2
struct option {
const char *name;
int has arg;
int *flag;
int val;
bi
extern int getopt long(int  argc, chal *const  argv[],
const char * shortopts,
const struct option * longopts, int
* longind);
extern int getopt long only (int argc, char *const  argvl(],
const clkar * shortopts,
conststruct option * longopts,
int«¥ longind);
14.4.19 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)
#défine 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)
Fderine GLOB_NOUSPACE T
#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;
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int gl flags;
void (*gl closedir) (void *);
struct dirent *(*gl readdir) (void *);

void *(*gl opendir) (const char *);

int (*gl lstat) (const char *, struct stat *);

int (*gl stat) (const char *, struct stat *);
} glob t;

typedef struct {
size t gl pathc;
char **gl pathv;
size t gl offs;

£ 1 _£7

=+ GFr—T 557

void (Igliclosedir) (void *);
struct dirent64 *(*gl readdir) (void *);

void *(*gl opendir) (const char *);

int (*gl lstat) (const char *, struct stat *);

int (*gl stat) (const char *, struct stat *);
} glob64d t;
extern int glob(const char * pattern, int _ flags,

int (*  errfunc) (const char *, int), glob t *
__pglob);
extern int glob64 (const char * pattern, int  flags,
int (* errfunc) (const char *, inf);

glob64 t *  pglob);
extern void globfree(glob t *  pglob);
extern void globfree64 (glob64 t *  pglob);

14.4.20 gnul/libc-version.h

extern const char *gnu get libc release(void);
extern const char *gnu get libc Xefsion(void);

14.4.21 grp.h

struct group {
char *gr name;
char *gr passwdy
gid t gr gids
char **gr mem;

b

extern woid endgrent (void);

extern ‘struct group *getgrent (void) ;

extefn)int getgrent r(struct group * resultbuf, char * buffer,
size t  buflen, struct group ** result);

éxtern struct group *getgrgid(gid t  gid);

extern int getgrgid r(gid t  gid, struct group * resultbuf,
char * buffer, size t buflen,
struct group ** result);

extern struct group *getgrnam(const char * name);

extern int getgrnam r(const char * name, struct group * resultbuf,
char * buffer, size t  buflen,
struct group ** result);

eXtern 1Nt getgrouplist(const char *__user, gid T _ _group,
gid t * groups, int * ngroups);

extern int initgroups(const char * user, gid t _ group);

extern void setgrent (void);

extern int setgroups(size t n, const gid t *  groups);

14.4.22 iconv.h

98 © 2021 ISO/IEC - All rights reserved



https://standardsiso.com/api/?name=f7ed5e78c21129fa484db772ee0aa40a

ISO/IEC 23360-1-2:2021(E)

typedef void *iconv_t;

extern size t iconv(iconv_ t  cd, <char ** inbuf, size t *
__inbytesleft,
char ** outbuf, size t * outbytesleft);
extern int iconv _close(iconv_t  cd);
extern iconv_t iconv_open(const char * tocode, const char

* fromcode) ;

14.4.23 ifaddrs.h

#define ifa broadaddr ifa ifu.ifu broadaddr

#define 1fa dstaddr 1fa 1fu.ifu dstaddr

struct ifaddrs {
struct ifaddrs *ifa next;
char *ifa name;
unsigned int ifa flags;
struct sockaddr *ifa addr;
struct sockaddr *ifa netmask;
union {
struct sockaddr *ifu broadaddr;
struct sockaddr *ifu dstaddr;
} ifa ifu;
void *ifa data;
i
extern voild freeifaddrs(struct ifaddrs *);
extern int getifaddrs(struct ifaddrs **);

14.4.24 inttypes.h

#if !defined _ cplusplus || defined __ STDC_FORMAT_ MACROS
#define PRIdA16 "d"
#define PRIA32 "d"
#define PRIA8 "d"

#define PRIJFASTS8 R\
#define PRIALEAST16 el
#define PRIALEAST32 nar
#define PRIJLEASTS el
#define SCNd32 .“d"“

#define SCNALEAST32 "dan
#define SCNdlo. "hd"

#define SCNALEAST16 "hd"
#define SCNdAS8 "hhd"
#define\.SCNAFASTS "hhd"
#definé  SCNALEASTS "hhd"
#defIne SCNi8 "hhi"
#define SCNiFASTS8 "hhi"
#define SCNiLEASTS "hhi"
#define SCNo8 "hho"
#define SCNoOFASTS "hho"
#define SCNoLEASTS "hho"
#define SCNu8 "hhu"
#define SCNuFASTS8 "hhu"
#define SCNuLEASTS "hhu"
Fderine SCNXS  "hnx"
#define SCNxFASTS8 "hhx"
#define SCNxLEASTS "hhx"
#define SCNile "hi"

#define SCNiLEAST16 "hi"
#define SCNol6 "ho"

#define SCNoLEAST16 "ho"
#define SCNul6 "hu"

#define SCNuLEAST16 "hu"
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#define SCNx1l6 "hx"
#define SCNxLEAST16 "hx"
#define PRIil6 "i"

#define PRIi32 "i"

#define PRIiS8 min

#define PRIiFASTS min
#define PRI1ILEAST16 "i
#define PRIiLEAST32 miv
#define PRIi1iLEASTS "i
#define SCNi32 "i"
#define SCNiLEAST32 min
#define PRIol6 "o

EIPAPNE = DRI noun

#define PRIOS "o"
#define PRIOFASTS8 "o"
#define PRIOLEAST16 "o
#define PRIOLEAST32 "on
#define PRIOLEASTS "o
#define SCNo32 "o"
#define SCNOLEAST32 "o"
#define PRIul6 "u"
#define PRIu32 "u"
#define PRIu8 "

#define PRIUFASTS "u"
#define PRIULEAST16 "t
#define PRIULEAST32 "u"
#define PRIULEASTS "u"

#define SCNu32 "u"
#define SCNuLEAST32 "t
#define PRIX16 "X"
#define PRIX32 "X"
#define PRIXS "X

#define PRIXFASTS X"
#define PRIXLEAST16 "X
#define PRIXLEAST32 e
#define PRIXLEASTS X"

#define PRIx16 "x"
#define PRIx32 "x"
#define PRIxS8 "
#define PRIXFASTS mx"
#define PRIXLEASTL6 "x"
#define PRIXLEASTSZ "x"
#define PRIxXLEASTS "x"
#define SCNx32+ "x"
#define SENXLEAST32 "x"
#define~PRIA64 _ PRI64 PREFIX"d"
#define“PRIAFASTG64 ___PRI64 PREFIX"d"
#define PRIALEAST64 __PRI64 PREFIX"d"
#define PRIAMAX _ PRI64 PREFIX"d"
#define SCNd64 _ PRI64 PREFIX"d"
fdefine SCNAFAST64 __ PRI64 PREFIX"d"
#define SCNALEAST64 __PRI64 PREFIX"d"
#define SCNAMAX _ PRI64 PREFIX"d"
#define PRIi64 _ PRI64 PREFIX"i"
#define PRIiFAST64 ___PRI64 PREFIX"i"
#define PRIiLEAST64 __PRI64 PREFIX"i"
#define PRIiMAX  PRI64 PREFIX"i"

Fdefine SCNi64 _ PRIG4 PREFIX"1"
#define SCNiFAST64 ~ _PRI64 PREFIX"i"
#define SCNiLEAST64 __ PRI64 PREFIX"i"
#define SCNiMAX _ PRI64 PREFIX"i"
#define PRIo64 _ PRI64 PREFIX"oO"
#define PRIOFAST64 __PRI64 PREFIX"O"
#define PRIOLEAST64 ~_ _PRI64 PREFIX"oO"
#define PRIOMAX _ PRI64 PREFIX"o"
#define SCNo64 _ PRI64 PREFIX"O"
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#define SCNOFAST64 __PRI64 PREFIX"o"
#define SCNoOLEAST64 __PRI64 PREFIX"oO"
#define SCNOMAX _ PRI64 PREFIX"o"

#define PRIu64 _ PRI64 PREFIX"u"

#define PRIUFAST64 __PRI64 PREFIX"u"
#define PRIULEAST64 __ _PRI64 PREFIX"u"
#define PRIUMAX _ PRI64 PREFIX"u"

#define SCNu64 _ PRI64 PREFIX"u"

#define SCNuFAST64 __PRI64 PREFIX"u"
#define SCNuLEAST64 __ _PRI64 PREFIX"u"
#define SCNuMAX _ PRI64 PREFIX"u"

#define PRIX64  PRI64 PREFIX"X"
Heefine—PRIXFASTLL ER APk
#define PRIXLEAST64 ~_PRI64_PREFIX"X"
#define PRIXMAX _ PRI64 PREFIX"X"

#define PRIx64 _ PRI64 PREFIX"x"

#define PRIXFAST64 _ PRI64 PREFIX"x"
#define PRIXLEAST64 _ _PRI64 PREFIX"x"
#define PRIXMAX _ PRI64 PREFIX"x"

#define SCNx64 _ PRI64 PREFIX"x"

#define SCNxFAST64 _ PRI64 PREFIX"x"
#define SCNxLEAST64 _ _PRI64 PREFIX"x"
#define SCNxMAX  PRI64 PREFIX"x"

#define PRIJFAST16 __PRIPTR PREFIX"d"
#define PRIAFAST32 __ PRIPTR PREFIX"d"
#define PRIAPTR _ PRIPTR PREFIX"d"
#define SCNJFAST16 __ PRIPTR PREFIX"d"
#define SCNAFAST32 __PRIPTR PREFIX"d"
#define SCNAPTR _ PRIPTR PREFIX"d"
#define PRIiFAST16 __ _PRIPTR_PREFIX'{"
#define PRIiFAST32 __ PRIPTR PRERTXWi"
#define PRIiPTR _ PRIPTR PREFIX"i'"!
#define SCNiFAST16 __ PRIPTR (RREFIX"i"
#define SCNiFAST32 __ PRIPTR, PREFIX"1i"
#define SCNiPTR _ PRIPTR PREEIX"i"
#define PRIOFASTL16 __ PRIPTR_PREFIX"O"
#define PRIOFAST32 __ BRIPTR PREFIX"o"
#define PRIOPTR _ PRIPTRNPREFIX"oO"
#define SCNOFAST16 _ PRIPTR_PREFIX"O"
#define SCNOFAST32 __ PRIPTR PREFIX"o"
#define SCNoPTR _ ~PRIPTR PREFIX"oO"
#define PRIUFASTL® _ PRIPTR PREFIX"u"
#define PRIUFASTA2 __PRIPTR PREFIX"u"
#define PRIWPTR _ PRIPTR PREFIX"u"
#define SENUFAST16 __PRIPTR_PREFIX"u"
#define~SCNuFAST32 _ PRIPTR PREFIX"u"
#define“SCNuPTR _ PRIPTR PREFIX"u"
#define PRIXFASTL6 _ PRIPTR PREFIX"X"
#define PRIXFAST32 __ PRIPTR PREFIX"X"
#define PRIXPTR _ PRIPTR PREFIX"X"
$define PRIXFAST16 __ _PRIPTR PREFIX"x"
#define PRIXFAST32 _ PRIPTR PREFIX"x"
#define PRIxXPTR _ PRIPTR PREFIX"x"
#define SCNxXFAST16 _ PRIPTR PREFIX"x"
#define SCNxFAST32 __PRIPTR PREFIX"x"
#define SCNxPTR _ PRIPTR PREFIX"x"

#endif

#define  PDP ENDIAN 3412

#define PDP_ENDIAN __PDP_ENDIAN
extern intmax t imaxabs(intmax t  n);
extern imaxdiv_t imaxdiv(intmax t  numer, intmax t _ denom);
extern intmax t strtoimax(const char * nptr, char ** endptr, int

base) ;
extern uintmax t strtoumax(const char * nptr, char ** endptr,
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int  base);

extern intmax t wcstoimax(const wchar t *  nptr, wchar t *
* endptr,

int _ base);
extern uintmax t wcstoumax(const wchar t *  nptr, wchar t *
* endptr,

int  base);

14.4.25 langinfo.h

#define

ABDAY 1 0x20000

/* Sun. */

fdefine
#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#defind
#define
#deftine
#défine
#define
#define
#define

#define
#define

#define

ABDAY 2 0x20001
ABDAY 3 0x20002
ABDAY 4 0x20003
ABDAY 5 0x20004
ABDAY 6 0x20005
ABDAY 7 0x20006

DAY 1  0x20007
DAY 2 0x20008
DAY 3  0x20009
DAY 4 0x2000A
DAY 5 0x2000B
DAY 6 0x2000C
DAY 7  0x2000D

ABMON 1 0x2000E
ABMON 2 0x2000F
ABMON 3 0x20010
ABMON 4 0x20011
ABMON 5 0x20012
ABMON 6 0x20013
ABMON 7 0x20014
ABMON 8 0x20015
ABMON 9 0x20016

ABMON_10 0x@9017
ABMON_11 0%20018
ABMON_12 0x20019
MON 1  Qx2001A

MON 2 (T0%x2001B
MON_ 3+ 0x2001C
MON 4 ~ 0x2001D
MONY5  0x2001E
MON 6 0x2001F
MON 7  0x20020
MON 8  0x20021
MON 9  0x20022
MON 10 0x20023
MON 11 0x20024
MON 12 0x20025

AM STR 0x20026
PM_STR 0x20027

D T FMT 0x20028

102

#define
#define
#define

#define
#define
#define
#define
#define

D _FMT 0x20029
T FMT 0x2002A

T FMT AMPM 0x2002B
ERA 0x2002C

ERA D FMT 0x2002E
ALT DIGITS 0x2002F
ERA D T FMT 0x20030
ERA T FMT 0x20031
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CODESET 14

CRNCYSTR 0x4000F
RADIXCHAR

THOUSEP 0x10001
YESEXPR 0x50000
NOEXPR 0x50001
YESSTR 0x50002

0x10000

#define NOSTR 0x50003

14.4.26 libgen.h

#define basename _ xpg basename

extern char * xpg basename (char *
extern char *dirname(char * path);

14.4.27 libintl.h

path);

extern char *bind textdomain codeset (const chér * domainname,
const char *_ ‘codeset);
extern char *bindtextdomain (const char » \domainname,
const char * dditname);

extern char *dcgettext(const chary\/ domainname, const char
* msgid,
int  categozy)y
extern char *dcngettext(const ‘char * domainname, const char
* msgidl,
const cha¥r * msgid2, unsigned long int  n,
int _s.category);
extern char *dgettext(const char * domainname, const char
*  msgid);
extern char *dngettext(const char * domainname, const char
* msgidl,

const char * msgid2, unsigned long int  n);
extern char *gattext (const char * msgid);
extern char¢*ngettext (const char * msgidl,

unsigned long int n);

extern char *textdomain (const char * domainname);

14.4.28 limits.h

const char * msgid2,

#define LLONG MIN (-LLONG_MAX-1LL)

#define POSIX AIO MAX 1

#define POSIX QLIMIT 1

#define POSIX2 BC STRING MAX 1000
#define IOV _MAX 1024

#define POSIX2 CHARCLASS NAME MAX 14
#define POSTIX NAME MAX 14

#define POSIX UIO MAXIOV 16

#define ULLONG_ MAX 18446744073709551615ULL
#define POSIX2 COLL WEIGHTS MAX 2
#define POSIX AIO LISTIO MAX 2

#define POSIX OPEN MAX 20

#define POSIX CLOCKRES MIN 20000000
#define CHARCLASS NAME MAX 2048
#define LINE MAX 2048

#define POSIX2 BC DIM MAX 2048
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#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

Hdo £

_POSIX2 LINE MAX 2048
_POSIX CHILD MAX 25
COLL WEIGHTS MAX 255
NAME MAX 255

_POSIX2 RE DUP_MAX 255
_POSIX HOST NAME MAX 255
POSIX MAX_ CANON 255
POSIX MAX INPUT 255
POSIX RE_DUP MAX 255
POSIX SYMLINK MAX 255
_POSIX PATH MAX 256
_POSIX SEM NSEMS MAX 256

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
of type
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define

#define
#define
#define
#define

I\IFPHTTPC 1\/‘[1.7\ 22

WORD BIT 32
POSIX2 EXPR NEST MAX 32
POSIX DELAYTIMER MAX 32
POSIX MQ PRIO MAX 32
_POSIX SIGQUEUE MAX 32
_POSIX_TIMER MAX 32
POSIX SEM VALUE MAX 32767
_POSIX_SSIZE MAX 32767
PATH MAX 4096
POSIX ARG MAX 4096

_POSIX PIPE BUF 512
_POSIX_TZNAME MAX 6
POSIX LINK MAX 8
POSIX MQ OPEN MAX
POSIX NGROUPS MAX
POSIX RTSIG MAX
_POSIX_ STREAM MAX
_POSIX_SYMLOOP MAX
POSIX LOGIN NAME MAX
_POSIX_TTY NAME MAX 9

LLONG_MAX 9223372036854775807LL

POSIX2 BC_ BASE MAX 99

_POSIX2 BC SCALE MAX ™ 99

NL MSGMAX INTMAX

NL SETMAX INT MAX

NL_ TEXTMAX INT MAX

SSIZE MAX LONG MAX /* Maximum value of an object
ssize t */

BC BASE~MAX _POSIX2 BC BASE MAX

BC_ DIM\MAX _POSIX2 BC_DIM MAX

BC SCALE MAX  POSIX2 BC_ SCALE MAX

BCOSTRING MAX ~ POSIX2 BC_ STRING MAX

BXPR NEST MAX  POSIX2 EXPR NEST MAX

NL LANGMAX _POSIX2 LINE MAX

NL ARGMAX _POSIX ARG MAX

~POSIX FD SETSIZE ~POSIX OPEN MAX

_POSIX HIWAT  POSIX PIPE BUF

o
©CD o 0o

MB_LEN MAX 16

SCHAR MIN (-128)
SCHAR MAX 127
UCHAR_MAX 255
CHAR BIT 8

104

#define
#define
#define

#define
#define
#define

SHRT MIN (-32768)
SHRT MAX 32767
USHRT MAX 65535

INT MIN (-INT MAX-1)

INT MAX 2147483647
UINT MAX 42949672950
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#define LONG MIN (-LONG MAX-1L)
#define
#define

#define

14.4.29 link.h

PTHREAD KEYS MAX 1024
PTHREAD THREADS MAX 16384
PTHREAD DESTRUCTOR ITERATIONS 4

extern int
dl iterate phdr (int
void *),

(*callback)

(struct dl phdr info *,

ISO/IEC 23360-1-2:2021(E)

size t,

vold *data);

14.4.30 locale.h

struct lconv {
char *decimal point;
char *thousands_sep;
char *grouping;
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 precedesy
char int p sep by space;
char int n cs precedes;
char int n sep,/ by space;
char int p sihgo’ posn;
char int n 'sign posn;

b

#define
#define
#define
#defIne
#adefine
#define
#define
#define
#define
#define
#define
#define

LC)GLOBAL LOCALE
1C_CTYPE 0
LC_NUMERIC 1
LC_TELEPHONE 10
LC_MEASUREMENT 11
LC_IDENTIFICATION
LC_TIME 2
LC_COLLATE 3
LC_MONETARY 4
LC_MESSAGES 5
LC_ALL 6
LC_PAPER 7

((locale t)

12

-1L)

Fdcrine
#define

TC NAME 38
LC ADDRESS 9

struct  locale struct ({
struct locale data * locales[13];
const unsigned short * ctype b;
const int * ctype tolower;
const int * ctype toupper;
const char * names[13];
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i
typedef struct  locale struct * locale t;

typedef struct  locale struct *locale t;
#define LC_ADDRESS MASK (1 << LC_ADDRESS)

#define LC COLLATE MASK (1 << LC_ COLLATE)
#define LC_IDENTIFICATION MASK (1 << LC_IDENTIFICATION)

#define LC_MEASUREMENT MASK (1 << LC_MEASUREMENT)
#define LC_MESSAGES MASK (1 << LC_MESSAGES)
#define LC_MONETARY MASK (1 << LC_MONETARY)
#define LC_NAME MASK (1 << LC_NAME)
tdefine 1O NUMERIC MASK {1 LC NUMERTC)
#define LC PAPER MASK (1 << LC PAPER)
#define LC_TELEPHONE MASK (1 << LC_TELEPHONE)
#define LC_TIME MASK (1 << LC_TIME)
#define LC_CTYPE MASK  (1<<LC_CTYPE)
#define LC ALL MASK \
(LC_CTYPE MASK| LC NUMERIC MASK| LC TIME/MASK|
LC_COLLATE MASK| LC_MONETARY MASK |\
LC_MESSAGES MASK| LC_PAPER MASK| LG, 'NAME MASK |

LC_ADDRESS MASK| LC TELEPHONE MASK|\
LC MEASUREMENT MASK| LC IDENTIFICATION MASK)

extern locale t duplocale(locale t  dataset);

extern void freelocale(locale t  dataset);

extern struct lconv *localeconv(void);

extern locale t newlocale(int _ category mask, const char * locale,
locale t  base);

extern char *setlocale(int _ categorys~¢onst char * locale);

extern locale t uselocale(locale t ()detaset);

14.4.31 Isb/time.h

struct timeval {
time t tv_ sec;
suseconds_t tv usec;

b

14.4.32 Isb/types.h

/*

* This, header is architecture dependent

* Please refer to the specific architecture specification for
details

A

14.4.33 Isb/wchar.h

typedef unsigned int wint t;
typedef struct {

int count;

wint t value;

106

} _ mbstate t;

typedef mbstate t mbstate t;

14.4.34 monetary.h
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extern ssize t strfmon(char * s, size t  maxsize, const char
* format,
S
extern ssize t strfmon 1(char *s, size t maxsize, locale t locale,
const char *format, ...);

14.4.35 netl/if.h

#define IF NAMESIZE 16

#define IFF UP 0x01 /* Interface is up. */

#define IFF BROADCAST  0x02 * Broadcast address valid. *
#define IFF DEBUG 0x04 /* Turn on debugging. */

#define IFF LOOPBACK 0x08 /* Is a loopback net. */

#define IFF POINTOPOINT 0x10 /* Interface is point-to-point link«
*/

#define IFF_PROMISC 0x100 /* Receive all packets. */

#define IFF MULTICAST 0x1000 /* Supports multicast. */

#define IFF NOTRAILERS 0x20 /* Avoid use of trailersq %/

#define IFF RUNNING 0x40 /* Resources allocated. (3
#define IFF_NOARP 0x80 /* No address resolution protocol.
*/
struct if nameindex {
unsigned int if index; /* 1, 2, ... *
char *if name; /* null termipated name: */

b

struct ifaddr {
struct sockaddr ifa addr; /* Address of interface. */
union {
struct sockaddr ifu broadaddr;
struct sockaddr ifu dstaddr;
} ifa ifu;
void *ifa ifp;
void *ifa next;

b

#define ifr name ifr ifrn.ifrn name /* interface name */
#define ifr addr ifr ifru.ifru addr /* address */
#define ifr brfoadaddr ifr ifru.ifru broadaddr /* broadcast
address */

#define ifir\data ifr ifru.ifru data /* for use by
interface %/

#define iyfr dstaddr ifr ifru.ifru dstaddr /* other end of p-p
Ink ¥/

#define ifr flags ifr ifru.ifru flags /* flags */

#define ifr hwaddr ifr ifru.ifru hwaddr /* interface name
Y

#define ifr bandwidth ifr ifru.ifru ivalue /* link bandwidth
*/

#define ifr ifindex ifr ifru.ifru ivalue /* interface index
*/

#define ifr metric ifr ifru.ifru ivalue /* metric */
#define ifr glen ifr ifru.ifru ivalue /* queue length */
#deofine ifr mtun ifr frin 3frin mtn * miti *

#define ifr netmask ifr ifru.ifru netmask /* interface net
mask */

#define ifr slave ifr ifru.ifru slave /* slave device */
#define IFNAMSIZ IF NAMESIZE

struct ifreq {
union {
char ifrn name[IFNAMSIZ];
} ifr ifrn;
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union {

struct sockaddr ifru addr;
struct sockaddr ifru dstaddr;
struct sockaddr ifru broadaddr;
struct sockaddr ifru netmask;
struct sockaddr ifru hwaddr;
short ifru flags;

int ifru ivalue;

int ifru mtu;

char ifru slave[IFNAMSIZ];
char ifru newname [IFNAMSIZ];
caddr t ifru data;

£ £ i H
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} ifr ifru;

b

#define ifc buf ifc ifcu.ifcu buf /* Buffer address. */
#define ifc req ifc ifcu.ifcu req /* Array of structures, ¥/
struct ifconf {

int ifc len;
union {

caddr_t ifcu buf;
struct ifreq *ifcu reqg;

} ifc ifcu;

b

extern
extern
extern
extern

void if freenameindex (struct if nameindéx * ptr);

char *if indextoname (unsigned int _4dfindex, char * ifname);
struct if nameindex *if nameindex (veid) ;

unsigned int if nametoindex (comst char * ifname);

14.4.36 netdb.h

#define h errno (* h errno Mecation ())

#define NETDB INTERNAL -1 /* See errno. */

#define NETDB SUCCESS Q /* No problem. */

#define HOST NOT FOUND~\I /* Authoritative Answer Host not
found. */

#define IPPORT RESERVED 1024

#define NI _MAXHQST 1025

#define TRY AGAIN 2 /* Non-Authoritative Host not found,
or SERVERFAIL. */

#define NO RECOVERY 3 /* Non recoverable errors, FORMERR,
REFUSED, (NQTIMP. */

#define( NI MAXSERV 32

#define.NO DATA 4 /* Valid name, no data record of

requested type. */
#défine h addr h addr 1ist[O0]

#défine NO ADDRESS NO_DATA /* No address, look for MX record.
*/
struct servent

char *s name;
char **s aliases;

LIIC

DOty

char *s proto;

b

struct

hostent {

char *h name;

char **h aliases;
int h addrtype;

int h length;

char **h addr list;
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bi

struct protoent {
char *p name;
char **p aliases;
int p proto;

bi

struct netent {
char *n name;
char **n aliases;
int n_addrtype;
unsigned int n_net;

b
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#define AI PASSIVE
“bind' */
#define AI CANONNAME

0x0001 /* Socket address is intended for

0x0002 /* Request for canonical name */

#define AI NUMERICHOST 0x0004 /* Don't use name resolution */
#define AI V4MAPPED 0x0008 /* IPv4 mapped addresseg “dre
acceptable. */

#define AI ALL 0x0010 /* Return IPv4 mapped(and IPvé6
addresses. */

#define AI ADDRCONFIG 0x0020 /* Use configuration(ef this host

*/

/* Don't use name{resolution */

to choose returned address type..
#define AI NUMERICSERV 0x0400

addrinfo {

ai flags;

ai family;

int ai socktype;

int ai protocol;
socklen t ai addrlen;
struct sockaddr *ai addr;
char *ai canonname;
struct addrinfo *ai next;

b

struct
int
int

#define
#define
#define
#define
#define

NI NUMERICHOST 1
NI_DGRAM 16
NIiNUMERICSERV 2
NI NOFQDN 4
NIiNAMEREQD 8
#define -1 /* Invalid value for
field.
#define
#define
*/
#define
#define
resolution.
#define
res. */
#define
*/
#define

EAT BABFLAGS
X/
EATCMEMORY
BEAT SYSTEM

‘ai flags'

-10
-11

/* Memory allocation failure. */
/* System error returned in ‘errno'.

*/

Temporary failure in name

/* NAME or SERVICE is unknown.
/*

EAT NONAME
EAIiAGAIN
*/

EAI FAIL /* Non-recoverable failure in name

EAT NODATA -5 /* No address associated with NAME.
-6
=7

-8

EAI FAMILY
#define EAI SOCKTYPE
#define EAI SERVICE

/* ‘ai family' not supported. */
/* “ai family' not supported. */
/* SERVICE not supported for

© 2021 ISO/IEC - All rights reserved

al socktype'. *
#define EAT ADDRFAMILY
supported. */

-9 /* Address family for NAME not

extern
extern
extern
extern
extern

int * h errno location(void);

void endprotoent (void) ;

void endservent (void) ;

void freeaddrinfo(struct addrinfo * ai);
const char *gai strerror(int _ ecode);
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extern int getaddrinfo(const char * name, const char * service,
const struct addrinfo * req,
struct addrinfo ** pai);

extern struct hostent *gethostbyaddr (const void * addr, socklen t

__len,

int  type);
extern int gethostbyaddr r(const void * addr, socklen t len, int
__type,
struct hostent * result buf, char * buf,
size t  buflen, struct hostent ** result,
int * h errnop);
extern struct hostent *gethostbyname (const char * name);
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extern int gethostbyname2 r(const char * name, int  af,
struct hostent * result buf, char * buf,
size t buflen, struct hostent ** result)
int * h errnop);

extern int gethostbyname r(const char * name,
struct hostent * result buf, char % /ouf,
size t  buflen, struct hostent **(~result,
int * h errnop);

extern struct protoent *getprotobyname (const char * mame);

extern int getprotobyname r (const char * name,
struct protoent * result ouf; char * Dbuf,
size t __buflen, strtct protoent

**  result);
extern struct protoent *getprotobynumber (in /) proto);
extern int getprotobynumber r(int = prqto, struct protoent
* result buf,
char * Dbuf, size t buflen,
struct progdewt ** result);
extern struct protoent *getprotoent (void) ;
extern int getprotoent r(struct pxotoent * result buf, char * buf,
size t  buflen, struct protoent ** result);
extern struct servent *getserybyname (const char * name,
const char * proto);
extern int getservbyname xi(const char * name, const char * proto,
struct servent * result buf, char * buf,
size t buflen, struct servent ** result);
extern struct servent *getservbyport(int  port, const char
* proto);
extern int getsexvbyport r(int  port, const char * proto,
struct servent * result buf, char * buf,
size t buflen, struct servent ** result);
extern stasuCt servent *getservent (void);
extern jdnt/getservent r(struct servent * result buf, char * buf,
size t  buflen, struct servent ** result);
extern)void setprotoent (int  stay open);
extern void setservent (int _ stay open);

14.4.37 netinet/icmp6.h

110

#define ICMP6 FILTER WILLBLOCK (type, filterp) ((((filterp) -

>icmp6 filt[ (type) >> 5]) & (1 << ((type) & 31))) != 0)

#define ICMP6 FILTER WILLPASS (type, filterp) ((((filterp)-
icmpf Filt[(tfyne) 51y & (1 ((type) g 31))) == 0)

#define ICMP6 FILTER SETPASS (type, filterp) ((((filterp)-

>icmp6 filt[ (type) >> 5]) &= ~(1 << ((type) & 31))))

#define ICMP6 FILTER SETBLOCK (type, filterp) ((((filterp)-

>icmp6 filt[(type) >> 5]) [= (1 << ((type) & 31))))

#define ICMP6_DST_UNREACH_NOROUTE 0

#define ICMP6 PARAMPROB HEADER O

#define ICMP6_TIME_EXCEED_TRANSIT 0

#define ICMP6 RR FLAGS PREVDONE 0x08
#define ICMP6 RR_FLAGS SPECSITE 0x10
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#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

Hdo £

ICMP6 RR PCOUSE RAFLAGS AUTO
ICMP6 RR FLAGS FORCEAPPLY

ND OPT PI FLAG RADDR  0x20
ND RA FLAG HOME AGENT  0x20
ICMP6 RR FLAGS REQRESULT

ND OPT PI_FLAG_AUTO 0x40
ND RA FLAG OTHER 0x40
ICMP6_INFOMSG_MASK 0x80
ICMP6 RR FLAGS TEST 0x80
ND OPT PI_FLAG ONLINK 0x80
ND RA FLAG MANAGED 0x80

ISO/IEC 23360-1-2:2021(E)

0x10
0x20
ICMP6 RR PCOUSE RAFLAGS ONLINK 0x20

0x40

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

MR e—DSTUNREACH +
ICMP6_DST UNREACH ADMIN 1
ICMP6 FILTER 1

ICMP6 FILTER BLOCK 1
ICMP6 PARAMPROB NEXTHEADER
ICMP67TIME7EXCEED7REASSEMBLY
ND OPT SOURCE LINKADDR 1
RPM_PCO_ADD 1

ICMP6 ECHO REQUEST 128
ICMP6 ECHO REPLY 129
MLD LISTENER QUERY 130
MLD LISTENER REPORT 131
MLD LISTENER REDUCTION 132
ND_ROUTER SOLICIT 133

ND ROUTER_ADVERT 134

ND NEIGHBOR SOLICIT 135

ND NEIGHBOR ADVERT 136

ND REDIRECT 137

ICMP6 ROUTER RENUMBERING
ICMP6_DST UNREACH BEYONDSCOPE
ICMP6 FILTER PASS 2

ICMP6 PACKET TOO BIG .2
ICMP6 PARAMPROB OPTIQON\-2
ND_OPT TARGET LINKADDR 2
RPM_PCO CHANGE 2

ICMP6 DST UNREAGH-ADDR 3
ICMP67FILTER%BLOCKOTHERS
ICMP6 TIME EXCEEDED 3
ND_OPT PREFTIX INFORMATION
RPM_PCO~-SETGLOBAL 3
ICMP6_DST UNREACH NOPORT
ICMR6 FILTER PASSONLY 4
LcMP6 PARAM PROB 4
ND/OPT REDIRECTED HEADER
ND_OPT_ MTU 5
ND_OPT RTR _ADV_INTERVAL 7
ND_OPT HOME AGENT INFO 8
icmp6 id icmp6 datal6[0]
icmp6 maxdelay icmp6 datal6[0]
icmp6 seq icmp6 datal6[1]
icmp6 mtu icmp6 data32[0]
icmp6 pptr icmp6 data32([0]

138
2

icmp6 datalé
icmp6 data32
icmp6 data8

icmp6 dataun.icmp6 un datal6
icmp6 dataun.icmp6 un data32
icmp6 dataun.icmp6 un datas8

#define
sizeof

0xFF, sizeof

#define
#define
#define
#define
#define

ICMP6 FILTER SETPASSALL (filterp) memset

mld cksum
mld code

mld maxdelay
mld reserved
mld type
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(struct icmp6 filter));
#define ICMP6_ FILTER SETBLOCKALL (filterp)
(struct icmp6 filter));

mld icmp6 hdr.icmp6 cksum

mld icmp6 hdr.icmp6 code

mld icmp6 hdr.icmp6 datal6[0]
mld icmp6 hdr.icmp6 datal6[1]
mld icmp6 hdr.icmpé6 type

memset

(filterp,

0,

(filterp,
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#define nd na cksum
#define nd na code
#define nd na flags reserved
#define nd na type
#define nd ns cksum
#define nd ns_code
#define nd ns reserved
#define nd ns_ type
#define nd ra cksum
#define nd ra code
#define nd ra router lifetime

#define nd ra curhoplimit
i defin Ao £ d

nd na hdr.icmp6 cksum
nd na hdr.icmp6 code

nd na hdr.icmp6 data32[0]

nd na hdr.icmp6 type

nd ns hdr.icmp6 cksum

nd ns hdr.icmp6 code

nd ns hdr.icmp6 data32[0]
nd ns hdr.icmp6 type

nd ra hdr.icmp6 cksum

nd ra hdr.icmp6 code

nd ra hdr.icmpé6 datal6[1]

nd ra hdr.icmp6 data8[0]

<l Ll
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#define nd ra type
#define nd rd cksum
#define nd rd code
#define nd rd reserved
#define nd rd type
#define nd rs cksum
#define nd rs code
#define nd rs reserved
#define nd rs type
#define rr cksum
#define
#define
#define

rr_seqnum

struct icmp6 filter ({
uint32 t icmp6 filt([8];

i

struct icmp6 hdr {
uint8 t icmp6_ type;
uint8 t icmp6 code;
uintl6é t icmp6 cksum;
union {

nd ra hdr.icmpé6 type
nd rd hdr.icmp6 cksum

nd rd hdr.icmp6 code

nd rd hdr.icmp6 data32[0]
nd rd hdr.icmpé6 type

nd rs hdr.icmp6 cksum

nd rs hdr.icmp6 code

nd rs hdr.icmp6 data32[0]
nd rs hdr.icmpé6 type

rr _hdr.icmp6 cksum

rr code rr_ hdr.icmp6 code

rr _hdr.icmp6 data32[0]

rr type rr hdr.icmp6 type

3 AN ENE SN o N i M |
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uint32 t icmp6 un data32[1];
uintl6 t icmp6 un datal6[2];
uint8 t icmp6 un_data8[4];

} icmp6 dataun;
b

struct nd router, solicit ({

struct icmpp-tidr nd rs hdr;

b

struct nd reuter advert {

struct-~icmp6 hdr nd ra hdr;

uint32.t nd ra reachable;
uint82 t nd ra retransmit;
i

stradt nd neighbor solicit {

struct icmp6 hdr nd ns hdr;

struct in6 addr nd ns_ target;

b

struct nd neighbor advert {

struct icmp6 hdr nd na hdr;

struct in6 addr nd na target;

b

struct nd redirect ({

struct icmp6 hdr nd rd hdr;

struct in6 addr nd rd target;

struct in6é addr nd rd dst;
i
struct nd opt hdr {
uint8 t nd opt type;
uint8 t nd opt len;
i

struct nd opt prefix info {
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uint8 t nd opt pi type;
uint8 t nd opt pi len;
uint8 t nd opt pi prefix len;
uint8 t nd opt pi flags reserved;
uint32 t nd opt pi valid time;
uint32 t nd opt pi preferred time;
uint32 t nd opt pi reserved2;
struct in6 addr nd opt pi prefix;
i
struct nd opt rd hdr {
uint8 t nd opt rh type;
uint8 t nd opt rh len;

=S /A = <l £ 2y =l
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B =
uint32 t nd opt rh reserved2;
i
struct nd opt mtu {
uint8 t nd opt mtu type;
uint8 t nd opt mtu len;
uintl6 t nd opt mtu reserved;
uint32 t nd opt mtu mtu;
i
struct mld hdr ({
struct icmp6 hdr mld icmp6 hdr;
struct in6_addr mld addr;
i
struct icmp6 router renum {
struct icmp6 hdr rr hdr;
uint8 t rr segnum;
uint8 t rr flags;
uintl6é t rr maxdelay;
uint32 t rr reserved;
i
struct rr pco match {
uint8 t rpm code;
uint8 t rpm len;
uint8 t rpm ordinal;
uint8 t rpm matchlen;
uint8 t rpm minlen;
uint8 t rpm maxlen;
uintl6 t rpm resexved;
struct in6 adde ¥rpm prefix;
i
struct rr pco_use {
uint8 t «pu uselen;
uint8 £ \rpu_keeplen;
uint8\t/ rpu ramask;
uint8/t rpu raflags;
uint32 t rpu vltime;
Uint32 t rpu pltime;
uint32 t rpu flags;
struct in6 addr rpu prefix;
i
struct rr result ({
uintl6é t rrr flags;
uint8 t rrr ordinal;
uint8 t rrr matchedlen;
uint32 t rrr ifid;

struct in6 addr rrr prefix;

i

struct nd opt adv interval {
uint8 t nd opt adv_interval type;
uint8 t nd opt adv interval len;
uintl6é t nd opt adv_interval reserved;
uint32 t nd opt adv_interval ival;

i

struct nd opt home agent info {
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uint8 t nd opt home agent info type;
uint8 t nd opt home agent info len;
uintl6 t nd opt home agent info reserved;
intl6 t nd opt home agent info preference;
uintl6 t nd opt home agent info lifetime;

b

14.4.38 netinet/igmp.h

#define IGMP MEMBERSHIP QUERY  0Ox11
#define IGMP V1 MEMBERSHIP REPORT 0x12
fdefine IGMP DVMRP 0x13

#define IGMP_PIM 0x14

#define IGMP TRACE 0x15

#define IGMP_ V2 MEMBERSHIP REPORT 0x16
#define IGMP V2 LEAVE GROUP 0x17
#define IGMP_ MTRACE RESP Oxle

#define IGMP MTRACE Ox1f

#define IGMP_ DELAYING MEMBER 1

#define IGMP vl ROUTER 1

#define IGMP_MAX HOST REPORT DELAY 10
#define IGMP TIMER SCALE 10

#define IGMP IDLE MEMBER 2

#define IGMP v2 ROUTER 2

#define IGMP LAZY MEMBER 3

#define IGMP_SLEEPING MEMBER 4

#define IGMP AWAKENING MEMBER 5

#define IGMP MINLEN 8

#define IGMP HOST MEMBERSHIP QUERY IGMP MEMBERSHIP QUERY
#define IGMP_HOST MEMBERSHIP REPORT IGMP V1 MEMBERSHIP REPORT

#define IGMP HOST LEAVE MESSAGE IGME V2 LEAVE GROUP
#define IGMP_HOST NEW MEMBERSHIPXREPORT IGMP V2 MEMBERSHIP REPORT

struct igmp {
u_int8 t igmp type;
u int8 t igmp code;
u_intlé t igmp cksumy

struct in addr ignp) group;

b

14.4.39 netinet/in.h

#define ~-IPPROTO IP 0
#define\JPPROTO 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 uintl6é t in port t;

struct in_addr {

UInt3Z T 5 _addr;

114

}i
typedef

#define
#define
#define
#define

uint32 t in addr t;

INADDR NONE

INADDR BROADCAST

INADDR ANY

INADDR:LOOPBACK 0x7£000001

((in_addr t) Oxffffffff)
(OxFEFEEFEF)
0
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#define s6_addrlé in6 u.u6_addrlé6
#define s6_addr32 in6 u.u6_ addr32
#define s6_addr in6 u.u6 addr8

struct in6_ addr {
union {
uint8 t u6 _addr8[16];
uintl6_t u6_addrlé6[8];
uint32 t u6_addr32[4];

} in6_u;
}i
Hcefipn FNADBR—ANY—ENITE
{¢¢{o0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 } } } Bl
#define IN6ADDR_LOOPBACK_INIT
{¢¢{o0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1 } } }

#define IN MULTICAST(a) ((((in_addr t) (a))&0xf0000000)==0xe0000000)
#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];

b

#define IN6 IS ADDR LINKLOCAL (a) ((((const uint32 t *)
) [0] & htonl (0xffc00000)) == htonl £0x£fe800000))

#define IN6 IS ADDR SITELOCAL (a) ((((const uint32 t *)
) [0] & htonl (0xffc00000)) == htefIV(0xfec00000))

#define IN6 ARE ADDR EQUAL (a,b) ({((const uint32 t *) (a))[0] ==

((const uint32 t *) (b)) [0]) &&«(((const uint32 t *) (a))[1l] ==

((const uint32 t *) (b ))[1]) && * (((const uint32 t *) (a))[2] =

((const uint32 t *) (b)) [2])N&& (((const uint32 t *) (a)) [3] ==

((const uint32 t *) (b ))[ 1)

#define IN6 IS ADDR V4COMBAT (a) ((((const uint32 t *) (a)) [0] == 0)

&& (((const “uint32 t *) (&aYy) [1] == 0) && (((const uint32 t *) (a)) [2]

== 0) && (ntohl (((comst uint32 Tt *) (a))I[3]) > 1))

#define IN6 IS ADDR, WVAMAPPED (a) ((((const uint32 t *) (a)) [0] == 0)

&& (((const ulnt324t *) (a)) [1] == 0) && (((const “uint32 _t*) (a))[2]

== htonl (OxffffH))

#define IN6 IS “ADDR UNSPECIFIED (a) (((const uint32 t *) (a)) [0]

= 0 && ((const uint32 t *) (a))[1l] == 0 && ((const uint32 t ¥*)

(a)) [2] ==00% && ((const uint32 t *) (a))[3] == 0)

#define~IN6 IS ADDR LOOPBACK(a) (((const uint32 t *) (a))[0] == 0

&& ((comnst uint32 t *) (a))[l] == 0 && ((const uint32 t *) (a)) [2]

== 0\&& ((const uint32 t *) y) [3] == htonl (1))

#define IN6 IS ADDR MULTICAST( ) (((const uint8 t *) (a)) [0]

==)0xff)

$define IN6 IS ADDR MC NODELOCAL (a) (IN6_IS ADDR MULTICAST (a)

&& ((((const uint8 t *) (a))[1l] & Oxf) == 0x1))

#define IN6 IS ADDR MC LINKLOCAL (a) (IN6_IS ADDR MULTICAST (a)

&& ((((const uint8 t *) (a))[1l] & Oxf) == 0x2))

#define IN6 IS ADDR MC SITELOCAL (a) (IN6_IS ADDR MULTICAST (a)

&& ((((const uint8 t *) (a))[1l] & Oxf) == 0x5))

#define IN6 IS ADDR MC ORGLOCAL (a) (IN6_IS ADDR MULTICAST (a)

&& ((((const uint8 t *) (a))[1l] & Oxf) == 0x8))

#define IN6 IS ADDR MC GLOBAL (a) (IN6_IS ADDR MULTICAST (a)

&& ((((const uint8 t *) (a))[1l] & Oxf) == Oxe))

#define INET67ADDRSTRLEN 46

struct sockaddr in6 {
unsigned short sin6_ family; /* AF INET6 */
uintl6 t sin6 port; /* Transport layer port # */
uint32 t sin6 flowinfo; /* IPv6 flow information */
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struct in6_addr sin6_ addr;

uint32 t sin6 scope id;

b

/* IPv6 address */

/* scope id (new in RFC2553) */

#define SOL IP O

#define IP TOS 1 /* IP type of service and precedence
*/

#define IPV6 UNICAST HOPS 16

#define IPV6 MULTICAST IF 17

#define IPV6 MULTICAST HOPS 18

#define IPV6 MULTICAST LOOP 19

#define IP TTL 2 /* IP time to live */

e I RV6—FOIN—GROUR—20

#define IPV6 LEAVE GROUP 21

#define IPV6 V6ONLY 26

#define IP MULTICAST IF 32 /* set/get IP multicast i/f */
#define IP MULTICAST TTL 33 /* set/get IP multicast (itd
*/

#define IP_MULTICAST LOOP 34 /* set/get IP multicast
loopback */

#define IP ADD MEMBERSHIP 35 /* add an IP group,mémbership
*/

#define IP_DROP_MEMBERSHIP 36 /* drep, an IP group

membership */

#define IP_OPTIONS 4
#define IPV6 ADD MEMBERSHIP
#define IPV6 DROP_MEMBERSHIP

struct ipvé mreq {

struct in6 _addr ipvémr multiaddr;

of group */

int ipvémr interface;
*/ -
}i

struct ip mreq {

struct in addr imr multiaddr;

group */

struct in _addr imr interface;

interface */
b

extern int bindresvport (int,

/* IP per-packet options */
IPV6_JOIN GROUH
IPV6 LEAVE GRQUP

/*

IPv6 multicast address

/*Moeal IPv6 address of interface

/* IP multicast address of

/* local IP address of

struct sockaddr in *);

extern const stxruet in6 addr in6addr any;
extern const steuct in6 addr in6addr loopback;

14.4.40 netinet/in_systm.h

typédef u intlé t n short;
typedef u int32 t n long;
typedef u int32 t n time;

14.4.41 netinet/ip.h

#define IPOPT CLASS(o) ((o) & IPOPT CLASS MASK)
#define IPOPT COPIED (o) ((o) & IPOPT COPY)
fderine LPOPT NUMBEK(0O) ((0) & LPOFT NUMBER MASK)
#define IPOPT EOL 0

#define IPOPT OPTVAL 0

#define IPOPT TS TSONLY 0

#define IPOPT CONTROL  0x00

#define IPOPT SECUR_UNCLASS 0x0000

#define IPOPT NUMBER MASK O0x1f

#define IP_ OFFMASK Ox1fff

#define IPOPT RESERVED1 0x20
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#define IP MF  0x2000

#define IPOPT DEBMEAS  0x40

#define IP DF  0x4000

#define IPOPT CLASS MASK 0x60
#define IPOPT RESERVED2 0x60

#define IPOPT SECUR TOPSECRET 0Ox6bc5
#define IPOPT SECUR EFTO 0x789a
#define IPOPT COPY 0x80

#define IP RF  0x8000

#define IPOPT SECUR_RESTR 0xafl3
#define IPOPT SECUR MMMM Oxbc4d
#define IPOPT SECUR_SECRET 0xd788
felefine—TRORTSECUR—CONEED 05£135
#define IPOPT NOP 1

#define IPOPT OLEN 1

#define IPOPT TS TSANDADDR 1
#define IPTTLDEC 1

#define IPOPT SECURITY 130

#define IPOPT LSRR 131

#define IPOPT SATID 136

#define IPOPT SSRR 137

#define IPOPT RA 148

#define IPOPT OFFSET 2

#define MAXTTL 255

#define IPOPT TS PRESPEC 3
#define IPOPT MINOFF 4

#define IPVERSION 4

#define MAX IPOPTLEN 40

#define IP_MSS 576

#define IPFRAGTTL 60

#define IPDEFTTL 64

#define IP MAXPACKET 65535

#define IPOPT TS 68

#define IPOPT RR 7

#define IPOPT MEASUREMENT IPOPT DEBMEAS
#define IPOPT END IPOPT EOL
#define IPOPT NOOP IBQRT NOP
#define IPOPT SID IPOPT SATID
#define IPOPT SEC IPOPT SECURITY
#define IPOPT TIMESTAMP IPOPT TS
#define IPTOS TOSXtos) ((tos) & IPTOS TOS MASK)
#define IPTOS_DOWCOST 0x02

#define IPTQS RELIABILITY 0x04
#define LRTOS THROUGHPUT 0x08
#define~IRTOS LOWDELAY 0x10
#define“IFPTOS TOS MASK Oxle

#define IPTOS MINCOST IPTOS LOWCOST
f#define IPTOS PREC(tos) ((tos) & IPTOS PREC MASK)
fdefine IPTOS PREC MASK 0xe0

14.4.42 netinet/ip6.h

#define IP6OPT_TYPE (o) ((o) & 0xcO)
#define TPEQOPT PADI] Q

#define IP6OPT_TYPE_SKIP 0x00

#define IP6OPT TUNNEL LIMIT 0x04
#define I P6OPT_ROUTER_ALERT 0x05
#define IP6OPT TYPE MUTABLE 0x20
#define IP6OPT_TYPE_DISCARD 0x40
#define IP60OPT TYPE FORCEICMP  0x80
#define IP6OPT_TYPE_ICMP 0xcO

#define IP60OPT_ JUMBO Oxc2

#define I P6OPT_NSAP_ADDR 0xc3
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#define IP60PT_ PADN 1

#define IP60OPT_JUMBO_LEN 6

#define ip6 flow ip6 ctlun.ip6 unl.ip6 unl flow
#define ip6_hlim ip6 ctlun.ip6 unl.ip6 unl hlim
#define ip6 hops ip6 ctlun.ip6 unl.ip6 unl hlim
#define ip6_nxt ip6_ctlun.ip6_unl.ip6_unl nxt

#define ip6 plen ip6 ctlun.ip6 unl.ip6 unl plen

#define ip6_vfc ip6_ctlun.ip6_un2 vfc

struct ip6 hdrctl ({
uint32 t ip6 unl flow;
uintl6 t ip6 unl plen;

RS~ O S 1 i

=pt—unlt 7
uint8:t ip6:un1:hlim;

i

struct ip6 hdr {
struct in6 addr ip6 src;
struct in6 addr ip6 dst;

i

struct ip6 ext {
uint8 t ip6e nxt;
uint8 t ipé6e len;

i

struct ip6 hbh {
uint8 t ip6h nxt;
uint8 t ip6h len;

i

struct ip6 dest {
uint8 t ipé6d nxt;
uint8 t ipéd len;

i

struct ip6 rthdr {
uint8 t ipé6r nxt;
uint8 t ipé6r len;
uint8 t ip6r type;
uint8 t ipé6r segleft;

i

struct ip6 frag {
uint8 t ip6f nxt;
uint8 t ip6f resexved;
uintlé t ip6f efflg;
uint32 t ipgfiddent;

i

struct ip6 opt- {
uint8 £N\ipbo_ type;
uint8\t/ ip6o len;

i

strugt)ip6 opt jumbo {
Uint8 t ip6oj type;
uint8 t ip6oj len;
uint8 t ip6oj jumbo len[4];

i

struct ip6 opt nsap {
uint8 t ip6on_ type;
uint8 t ip6on len;
uint8 t ip6on src nsap len;
uint8 t ip6on dst nsap len;

}i

struct ip6 opt tunnel ({
uint8 t ip6ot type;
uint8 t ip6ot len;
uint8 t ip6ot encap limit;

bi

struct ip6 opt router ({
uint8 t ip6or type;
uint8 t ip6or len;
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b

14.4.43 netinet/ip_icmp.h
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#define ICMP INFOTYPE (type) ((type) == ICMP ECHOREPLY || (type)
== ICMP ECHO || (type) == ICMP ROUTERADVERT || (type) ==
ICMP ROUTERSOLICIT || (type) == ICMP TSTAMP || (type) ==
ICMP TSTAMPREPLY || (type) == ICMP IREQ || (type) == ICMP IREQREPLY
|l (type) == ICMP MASKREQ || (type) == ICMP MASKREPLY)
#define ICMP ADVLEN (p) (8 + ((p)->icmp ip.ip hl << 2) + 8)
#define ICMP_TSLEN (8 + 3 * sizeof (n_time))
#define ICMP ADVLENMIN (8 + sizeof (struct ip) + 8)
#define ICMP ECHOREPLY 0
#define ICMP EXC_TTL 0
#define ICMP NET UNREACH 0
#define ICMP REDIRECT NET 0
#define ICMP_REDIR NET 0
#define ICMP_ TIMXCEED INTRANS 0
#define ICMP UNREACH NET 0
#define ICMP_ EXC FRAGTIME 1
#define ICMP_ HOST UNREACH 1
#define ICMP PARAMPROB OPTABSENT 1
#define ICMP REDIRECT HOST 1
#define ICMP REDIR HOST 1
#define ICMP_ TIMXCEED REASS 1
#define ICMP UNREACH HOST 1
#define ICMP HOST ANO 10
#define ICMP ROUTERSOLICIT 10
#define ICMP UNREACH HOST PROHIB 10
#define ICMP NET UNR TOS 11
#define ICMP TIME EXCEEDED 19
#define ICMP TIMXCEED 11
#define ICMP_ UNREACH TOSNET 11
#define ICMP HOST UNR TOS 12
#define ICMP MASKLEN 12
#define ICMP PARAMETERPROB 12
#define ICMP_ PARAMPROB) 12
#define ICMP UNREACH TOSHOST 12
#define ICMP_ PKT:EILTERED 13
#define ICMP TIMESTAMP 13
#define ICMP TSTAMP 13
#define ICMPNUNREACH FILTER PROHIB 13
#define ICMP PREC_VIOLATION 14
#define( ,CMP TIMESTAMPREPLY 14
#define.ICMP_ TSTAMPREPLY 14
#define ICMP UNREACH HOST PRECEDENCE 14
$define ICMP INFO REQUEST 15
#define ICMP IREQ 15
#define ICMP PREC CUTOFF 15
#define ICMP UNREACH PRECEDENCE CUTOFF 15
#define NR ICMP UNREACH 15
#define ICMP_ INFO REPLY 16
#define ICMP_ IREQREPLY 16
#define ICMP_ ADDRESS 17
#define TICMP MASKREQ 17
#define ICMP ADDRESSREPLY 18
#define ICMP MASKREPLY 18
#define ICMP MAXTYPE 18
#define NR ICMP TYPES 18
#define ICMP_PROT UNREACH 2
#define ICMP REDIRECT TOSNET 2
#define ICMP REDIR NETTOS 2
#define ICMP UNREACH PROTOCOL 2
#define ICMP DEST UNREACH 3
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#define ICMP_PORT UNREACH 3
#define ICMP REDIRECT TOSHOST 3
#define ICMP_REDIR HOSTTOS 3

#define ICMP_ UNREACH 3
#define ICMP UNREACH PORT 3
#define ICMP_FRAG NEEDED 4
#define ICMP_SOURCEQUENCH 4
#define ICMP_SOURCE QUENCH 4
#define ICMP UNREACH NEEDFRAG 4
#define ICMP REDIRECT 5
#define ICMP SR FAILED 5
#define ICMP UNREACH SRCFAIL 5

fdefine TOMP NET UNKNOWN &

#define ICMP_UNREACH NET UNKNOWN 6
#define ICMP HOST UNKNOWN 7

#define ICMP_UNREACH HOST UNKNOWN 7
#define ICMP_ECHO 8

#define ICMP_ HOST ISOLATED 8

#define ICMP MINLEN 8

#define ICMP UNREACH ISOLATED 8
#define ICMP _NET ANO 9

#define ICMP_ROUTERADVERT 9

#define ICMP UNREACH NET PROHIB 9

#define icmp data icmp dun.id data

#define icmp ip icmp dun.id ip.idi ip

#define icmp mask icmp dun.id mask

#define icmp_radv icmp dun.id radv

#define icmp otime icmp dun.id ts.its _Stime
#define icmp_rtime icmp dun.id ts.itsrtime
#define icmp ttime icmp dun.id tsg4fs ttime
#define icmp gwaddr icmp hun.ih gWaddr
#define icmp id icmp hun.ih idseq.icd id

#define icmp seq icmp hun.dih\yidseq.icd seq
#define icmp nextmtu icmp_ hun,. Th pmtu.ipm nextmtu
#define icmp pmvoid icmp how<ih pmtu.ipm void
#define icmp pptr icmpyhun.ih pptr

#define icmp_lifetime ichp hun.ih rtradv.irt lifetime
#define icmp num addrs _d¢mp hun.ih rtradv.irt num addrs

#define icmp wpa icmp hun.ih rtradv.irt wpa
#define icmp void icmp_hun.ih void

struct icmphdr A
u_int8 t type;
u_int8 tegcode;
u_intlet checksum;
union\{
struct {
u intle t id;
u_intlé t sequence;

} echo;
u_int32 t gateway;
struct {
u_intlé t  unused;
u intlé t mtu;
} frag;
} un;

b

struct icmp ra addr {
u_int32 t ira addr;
u int32 t ira preference;
i
struct ih idseq {
u_intlé t icd id;
u intlé t icd seq;
i
struct ih pmtu {
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u_intlé t ipm void;
u intlé t ipm nextmtu;
i
struct ih rtradv {
u int8 t irt num addrs;
u int8 t irt wpa;
u intlé t irt lifetime;
bi
struct icmp {
u int8 t icmp type;
u_int8 t icmp code;

u intlé t icmp cksum;
3 [

u_intlé t ih pptr;
struct in addr ih gwaddr;
struct ih idseq ih idseq;
u int32 t ih void;
struct ih pmtu ih pmtu;
struct ih rtradv ih rtradv;
} icmp hun;
union {
struct {
u int32 t its otime;
u_int32 t its rtime;
u int32 t its ttime;
} id ts;
struct {
struct ip idi ip;
} id ip;
struct icmp ra addr id radv;
u int32 t id mask;
u int8 t id data[l];
} icmp dun;

b

14.4.44 netinet/tcp.h

#define TCPOLEN TSTAMP)APPA (TCPOLEN TIMESTAMP+2)

#define TCPOPT TSTAMP HDR
(TCPOPT NOP<<24 |TCRBOPT NOP<<16|TCPOPT TIMESTAMP<<8|TCPOLEN TIMEST
AMP)

#define TCPOPT EOL 0

#define TCRINOPT TIMESTAMPS 1

#define TCROPT NOP 1

#define( TICP_NODELAY 1

#define.TCPOLEN TIMESTAMP 10

#define TCP_WINDOW CLAMP 10

$#define TCP_ INFO 11

#define TCP_QUICKACK 12

#define TCP_CONGESTION 13

#define TCP_MAX WINSHIFT 14

#define TCPI OPT SACK 2

#define TCPOLEN SACK PERMITTED 2

#define TCPOPT MAXSEG 2

#define TCP_MAXSEG 2

#define TCPOLEN WINDQW 3

#define TCPOPT WINDOW 3

#define TCP_ CORK 3

#define TCPI_OPT WSCALE 4
#define TCPOLEN MAXSEG 4
#define TCPOPT SACK PERMITTED 4
#define TCP_KEEPIDLE 4

#define TCPOPT SACK 5

#define TCP_KEEPINTVL 5

#define TCP_MSS 512
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#define SOL TCP 6

#define TCP_KEEPCNT 6
#define TCP_MAXWIN 65535
#define TCP_SYNCNT 7
#define TCPI_OPT ECN 8
#define TCPOPT TIMESTAMP 8
#define TCP_LINGER2 8
#define TCP_DEFER ACCEPT 9

enum tcp ca state {
TCP_CA Open,
TCP_CA Disorder,

Tf“l’) f“Z\A f“\'n‘lP,
TCP:CA:Recovery,
TCP_CA Loss

i

struct tcp info {

uint8 t

uint8 t

uint8 t

uint8 t

uint8 t

uint8 t

uint8 t

uint8 t

uint32 t
uint32 t
uint32 t
uint32 t
uint32 t
uint32 t
uint32 t
uint32 t
uint32 t
uint32 t
uint32 t
uint32 t
uint32 t
uint32 t
uint32 t
uint32 t
uint32 t
uint32 t
uint32 t
uint32-%&
uint32.t

i

enum\{

tcpi state;
tcpi ca state;
tcpil retransmits;
tcpi probes;
tcpi backoff;
tcpi options;
tcpi snd wscale:4;
tcpi rcv wscale:4;
tcpi rto;
tcpi ato;
tcpi snd mss;
tcpi rcv _mss;
tcpi unacked;
tcpi sacked;
tcpi lost;
tcpi retrans;
tcpi fackets;
tcpi last data sent’
tcpi last ack sent;
tcpi last datasrecv;
tcpi last ack’recv;
tcpi pmtus
tcpi rcvissthresh;
tcepi x@tE;
tepiNrttvar;
tcpd snd ssthresh;
tcpi snd cwnd;
tcpi advmss;
tcpi reordering;

TCP ESTABLISHED = 1,
TCP_SYN SENT = 2
TCP_SYN RECV = 3
TCP_FIN WAIT1 =
TCP_FIN WAIT2
TCP_TIME WAIT
TCP_CLOSE = 7,
TCP_CLOSE_WAIT = 8,
TCP_LAST ACK = 9,

I4

14

’

Il
oy U1 s

14

TCP LISTEN = 10,
TCP_CLOSING = 11
b

14.4.45 netinet/udp.h

#define SOL UDP 17
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struct udphdr {
u intlé t source;
u intlé t dest;
u intlé t len;
u_intlé_t check;
bi

14.4.46 nl_types.h

#define NL CAT LOCALE 1
#define NL SETD 1

typedef void *nl catd;

typedef int nl item;
extern int catclose(nl catd _ catalog);

extern char *catgets(nl catd _ catalog, int _ set, int  number,
const char * string);
extern nl catd catopen(const char * cat name, int  flag);

14.4.47 poll.h

extern int poll (struct pollfd * fds, nfds t _(nfids, int  timeout);

14.4.48 pwd.h

struct passwd {
char *pw name;
char *pw passwd;
uid t pw_uid;
gid t pw _gid;
char *pw gecos;
char *pw dir;
char *pw shell;
}i
extern void endpwent (void) ;
extern struct passwd *getpwent (void);
extern int getpwent r(struct passwd * resultbuf, char * buffer,
size t  buflen, struct passwd ** result);
extern strudf passwd *getpwnam(const char * name);
extern int getpwnam r (const char * name, struct passwd
*  resultbuf,
char * buffer, size t  buflen,
struct passwd ** result);
extern struct passwd *getpwuid(uid t  uid);
extern int getpwuid r(uid t  uid, struct passwd * resultbuf,
char * buffer, size t  buflen,
struct passwd ** result);
extern void setpwent (void);

14.4.49 regex.h

#define RE DUP_MAX (Ox7£f£ff)

typedef unsigned long int reg syntax t;

typedef struct re pattern buffer ({
unsigned char *buffer;

unsigned long int allocated;
unsigned long int used;
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reg syntax t syntax;

char *fastmap;

char *translate;
size t re nsub;
unsigned int can be null:1;

unsigned int regs allocated:2;

unsigned int

fastmap accurate:1;

unsigned int no_sub:1;
unsigned int not bol:1;
unsigned int not eol:1;
unsigned int newline anchor:1;
} regex t;

+ dat
P

typedef

. ££ &
3+ o+

struct {

regoff t rm so;
regoff t rm eo;
} regmatch t;

#define REG_ICASE
#define REG NEWLINE
#define REG_NOSUB
#define REG_EXTENDED
#define REG NOTEOL
#define REG_NOTBOL
typedef enum {
REG ENOSYS = -1,
REG_NOERROR = 0,
REG NOMATCH = 1,
REG_BADPAT = 2,
REG ECOLLATE = 3,
REG_ECTYPE = 4,
REG EESCAPE = 5,
REG_ESUBREG = 6,
REG EBRACK = 7,
REG_EPAREN = 8,

REG_EBRACE = 9,
REG_BADBR = 10,

REG_ERANGE = 11,
REG ESPACE = 12
REG_BADRPT =13,

REG_EEND = 14,

REG_

ESIZE = 15,

REG_ERRAREN = 16
} reg eprcode t;

extern “dnt regcomp(regex t *
__cflags);
extérn size t regerror (int _ errcode,
char * errbuf,
extern int regexec(const regex t *  preg,
size t

__eflags);
extern void regfree(regex t *  preq);

14.4.50 rpc/auth.h

14

(REG_EXTENDED<<1)
(REG_ICASE<<1)
(REG_NEWLINE<<1)
1

(1<<1)
1

__preg, const char * pattern, int
const regex t *  preg,
size t  errbuf size);

const char * string,

___nmatch, regmatch t  pmatchl[], int

124

#define

auth destroy (auth)

>ah destroy)) (auth))

enum auth stat {
AUTH OK = 0,

AUTH BADCRED = 1,

*/

((*((auth) ->ah ops-

/* bogus credentials (seal broken)
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AUTH REJECTEDCRED = 2, /* client should begin new session
*/

AUTH BADVERF = 3, /* bogus verifier (seal broken) */

AUTH REJECTEDVERF = 4, /* verifier expired or was replayed
*/

AUTH TOOWEAK = 5, /* Rpc calls return an enum clnt stat.
*/

AUTH INVALIDRESP = 6, /* bogus response verifier */

AUTH FAILED = 7 /* some unknown reason */

b

union des block ({

e {
u_int32 t high;
u int32 t low;
} key;
char c[8];

b

struct opaque auth {

enum_t oa flavor; /* flavor of auth */
caddr t oa base; /* address of more auth(§tdff */
u_int oa_ length; /* not to exceed MAX AUTH BYTES */

b

typedef struct AUTH {
struct opaque auth ah cred;
struct opaque auth ah verf;
union des block ah key;
struct auth ops *ah ops;
caddr_t ah private;

} AUTH;

struct auth ops {

void (*ah nextverf) (strugtAUTH *);

int (*ah marshal) (struct” AUTH *, XDR *); /* nextverf &
serialize */

int (*ah validate) (e€fuct AUTH *, struct opaque auth *); /*
validate verifier */

int (*ah refresh)“.(struct AUTH *); /* refresh credentials */

void (*ah destzoy) (struct AUTH *); /* Rpc calls return an enum

clnt stat. */

}i

extern struet AUTH *authnone create(void);

extern in&key decryptsession(char *, union des block *);
extern poad t xdr opaque auth(XDR *, struct opaque auth *);

144:51 rpc/cint.h

#define clnt control(cl,rqg,in) ((*(cl)->cl ops-
>cl control) (cl,rqg,in))

#define clnt abort (rh) ((*(rh)->cl ops->cl abort) (rh))

#define clnt destroy(rh) ((*(rh)->cl ops->cl destroy) (rh))
#define clnt freeres (rh, xres, resp) ((*(rh) ->cl ops-
>cl freeres) (rh,xres, resp))

#define coclnt ceteryr(rh QY‘Y‘I\\ ((*(rh)=>c1 Qopso cl geterr) (rh
errp))

#define NULLPROC ((u_long)0) /* By convention, procedure
0 takes null arguments and returns */

#define CLSET TIMEOUT 1 /* set timeout (timeval) */

#define CLGET XID 10 /* Get xid */

#define CLSET XID 11 /* Set xid */

#define CLGET_VERS 12 /* Get version number */

#define CLSET VERS 13 /* Set version number */

#define CLGET_PROG 14 /* Get program number */
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#define CLSET PROG 15
#define CLGET TIMEOUT 2
#define CLGET SERVER ADDR
(sockaddr) */

#define CLSET RETRY TIMEOUT
(timeval) */

#define CLGET RETRY TIMEOUT
(timeval) */

#define CLGET FD 6
*/

#define CLGET SVC ADDR 7
#define CLSET FD CLOSE 8

/* Set program number */

/* get timeout (timeval) */
3 /* get server's address
4 /* set retry timeout

5 /* get retry timeout

/* get connections file descriptor

*/

/* get server's address (netbuf)
/* close fd while clnt destroy */

Hcefipn SR D—Ne oS E—O- D ot los £
clnt destroy */
#define clnt call(rh, proc, xargs, argsp, xres, resp, secs) \

((*(rh)->cl ops->cl call) (rh, proc, xargs, argsp, Xres, resp,

secs))

enum clnt stat {
RPC_SUCCESS = 0,

RPC_CANTENCODEARGS = 1,
RPC_CANTDECODERES = 2,
RPC_CANTSEND = 3,

RPC CANTRECV = 4,
RPC_TIMEDOUT = 5,
RPC_VERSMISMATCH = 6,
RPC_AUTHERROR = 7,
RPC_PROGUNAVAIL = 8,
RPC_PROGVERSMISMATCH = 9,
RPC_PROCUNAVAIL = 10,
RPC_CANTDECODEARGS = 11,
RPC_SYSTEMERROR = 12,
RPC_NOBROADCAST = 21,
RPC_UNKNOWNHOST = 13,
RPC_UNKNOWNPROTO = 17,
RPC_UNKNOWNADDR = 19,
RPC_RPCBFAILURE = 14,

RPC_PROGNOTREGISTEREDN=
*/
RPC N2AXLATEFAILURE = 22,
*/
RPC_FAILED =\,
RPC_INTR = 18,
RPC_TLIERROR = 20,
RPC_UDERROR = 23,
RPC ANBROGRESS = 24,
REC 'STALERACHANDLE = 25
i
straucgt rpc err {
enum clnt stat re status;
union {
int RE errno;
enum auth stat RE why;
struct {
u_long low;
u long high;
} RE vers;

15,

/* call succeeded */

/* can't encode arguments ¥/

/* can't decode resultg)*/
/* failure in sendingcall */
/* failure in receiving result */
/* call timed out XX

/* rpc versiong 'nogt compatible */
/* authenticati®n error */

/* program ndt available */

/* program wersion mismatched */
/* procedfire unavailable */

/* de€pdé arguments error */

/* genéric "other problem" */

/% Broadcasting not supported */

/¥ “unknown host name */

/[~ unknown protocol */

/* Remote address unknown */

/* portmapper failed in its call */
/* remote program is not registered

/* Name to addr translation failed

struct {
long int sl1;
long int s2;
} RE 1b;
} ru;

b

typedef struct CLIENT ({
struct AUTH *cl auth;

126
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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 *);

+

b It (X o AY (ot £ COT TN X e L X\
=+ \y = vi e= T

1

= Y et E—=acy pxac = o 7

b

extern int callrpc(const char * host, const u long _ prognum,

const u long _ versnum, const u long _ procnum,

const xdrproc t  inproc, const char * in,

const xdrproc_t  outproc, char * out);
extern struct CLIENT *clnt create(const char * host, consg\u long
__prog,

const u long  vers, cgonst  char

*__prot);
extern void clnt pcreateerror (const char * msqg);
extern void clnt perrno(enum clnt stat  num);

extern void clnt perror (struct CLIENT * clnt, com$t char * msq);

extern char *clnt spcreateerror (const char *_‘msqg);

extern char *clnt sperrno(enum clnt stat  num);

extern char *clnt sperror (struct CLIENT * _¢€lnt, const char * msqg);

extern struct CLIENT *clntraw create(u long’ prog, u long  vers);

extern struct CLIENT *clnttcp create(gstfuct sockaddr in * raddr,
u long) VvV prog, u long _ version,

int\* » sockp, u _int _ sendsz,
u,dnt  recvsz);
extern struct CLIENT *clntudp bufcreate (struct sockaddr in * raddr,
u_ long __program, u_ long
__version,
struct timeval  wait resend,
int * sockp, u int _ sendsz,
u_int  recvsz);

extern struct CLIENT\*Clntudp create (struct sockaddr in * raddr,
u long _ program, u long _ version,
struct timeval  wait resend,
int * sockp);

14.4.52 rpc/pmap_cint.h

ext@rn’ u_short pmap getport (struct sockaddr in * address,
const u long  program, const u_ long
\~Version,
u_int  protocol);
extern bool t pmap set(const u long program, const u long vers,
int  protocol, u short  port);
extern bool t pmap unset(u long  program, u long _ vers);

14.4.53 rpc/rpc_msg.h

enum msg_type {
CALL = 0,
REPLY = 1

}i

enum reply stat {
MSG ACCEPTED

=0,
MSG_DENIED = 1
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b

enum accept stat {
SUCCESS 0,
PROG_UNAVAIL
PROG_ MISMATCH
PROC_UNAVAIL
GARBAGE ARGS
SYSTEM_ERR =

b

enum reject stat ({
RPC_MISMATCH
AUTH ERROR =

5

=0,
1

1

T7

#define ar_ results ru.AR resul
#define ar vers ru.AR versions

struct accepted reply ({
struct opaque auth ar verf;
enum accept stat ar stat;
union {
struct {
unsigned long int
unsigned long int
} AR versions;
struct {
caddr_t where;
xdrproc_t proc;
} AR results;
}oru;

b

low;
high;

#define rj_vers ru.RJ versions
#define rj why ru.RJ why

struct rejected reply {
enum reject stat rj stat;
union {
struct {
unsigned loug int low;
unsigned-'rTong int high;
} RJ vershons;
enum auth’/stat RJ why;
*/
}oru;

b

#define rp acpt ru.RP_ar
#define rp rjct ru.RP dr

struct reply body {
enum reply stat rp stat;
union {
struct accepted reply RP ar;
struct rejected reply RP dr;
} ru;

b

/* why authentication

ts

did not work

struct call body
unsigned long
unsigned long
unsigned long
unsigned long int cb proc;
struct opaque auth cb cred;
struct opaque_auth cb_verf; /*

client */

{
int
int

cb rpcvers;
cb prog;
int cb vers;
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/* must be equal to two */

protocol specific - provided by
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b

#define rm call ru.RM cmb

#define rm reply ru.RM _rmb
#define acpted rply ru.RM_rmb.ru.RP ar
#define rjcted _rply ru.RM rmb.ru.RP dr

struct rpc msg {
unsigned long int rm xid;
enum msg_type rm direction;

union {
struct call body RM cmb;
+ L 1 odi—RM—cmb
= B S A S e
} oru;

bi
extern bool t xdr accepted reply(XDR *, struct accepted reply *)¢

extern bool t xdr callhdr (XDR *  xdrs, struct rpc msg * cmsg)}
extern bool t xdr callmsg(XDR *  xdrs, struct rpc msg * cmsgy;/
extern bool t xdr rejected reply(XDR *, struct rejected reply *);
extern bool t xdr replymsg(XDR *  xdrs, struct rpc msg *~rmsg);

14.4.54 rpc/svc.h

#define svc_getcaller (x) (& (x) ->xp_raddr)
#define svc destroy (xprt) (* (xprt) ->xp_@ps=>xp_ destroy) (xprt)
#define svc recv(xprt,msg) (* (xprt) ->xp\ops->xp recv) ((xprt),
(msg))
#define svc_reply (xprt,msg) (* (xprt)&>xp ops->xp reply) ((xprt),
(msg))
#define svc_stat (xprt) (* (xprt) ->xp\Ops—->xp stat) (xprt)
#define RPC_ANYSOCK -1
#define svc_ freeargs (xprt,xargs,®xargsp) \

(* (xprt) ->xp ops->xp freeéargs) ((xprt), (xargs), (argsp))
#define svc_getargs (xprt,xargs, argsp) \

(* (xprt) ->xp_ops->xpugetargs) ((xprt), (xargs), (argsp))

enum xprt stat {
XPRT DIED,
XPRTiMOREREQS,
XPRT IDLE

b

typedef stxust SVCXPRT {
int xp ‘sock;
u_shoxt xp port;
sfruct xp ops *Xp ops;
int xp addrlen;
Struct sockaddr in xp raddr;
struct opaque auth xp verf;
caddr_t xp pl;
caddr t xp p2;
char xp pad[256];
} SVCXPRT;

struct svc req {

rocporoqg £ rog onroo-
T T

rpcvers t rqg vers;
rpcproc_t rqg proc;
struct opaque auth rq cred;
caddr_t rg clntcred;
SVCXPRT *rqg xprt;

bi

typedef void (* dispatch fn t) (struct svc req *, SVCXPRT *);
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struct xp ops {

bool t(*xp recv) (SVCXPRT *  xprt, struct rpc msg * msq);

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);
i

extern void svc _getregset (fd set *  readfds);

extern bool t svc register (SVCXPRT *  xprt, rpcprog t  prog,
4 o

4

£ 4

P B A A A L
rpcprot t  protocol);
extern void svc_run(void) ;

T S5 7

extern bool t svc sendreply (SVCXPRT * xprt, xdrproc t  xdr resulfts,

caddr t  xdr location);

extern void svcerr auth (SVCXPRT *  xprt, enum auth stat  whyy/
extern void svcerr decode (SVCXPRT *  xprt);
extern void svcerr noproc (SVCXPRT *  xprt);
extern void svcerr noprog (SVCXPRT *  xprt);

extern void svcerr progvers (SVCXPRT *  xprt, rpcvers (f < low vers,

rpcvers t  high vers);
extern void svcerr systemerr (SVCXPRT *  xprt);
extern void svcerr weakauth (SVCXPRT *  xprt);

extern SVCXPRT *svcfd create(int, unsigned int, Junsigned int);

extern SVCXPRT *svcraw_ create (void);

extern SVCXPRT *svctcp create(int _ sock, #W _int _ sendsize,
u int  recvsize)y
extern SVCXPRT *svcudp create(int _ sgek);

14.4.55 rpcitypes.h

typedef int bool t;
typedef int enum t;
typedef unsigned long in{{/rpcprog t;
typedef unsigned long iRf rpcvers t;
typedef unsigned long(int rpcproc t;
typedef unsigned long int rpcprot t;

14.4.56 rpc/xdr.h

#define XDR DESTROY (xdrs) \
do { if ((xdrs)->x ops->x _destroy)
>x_déstroy) (xdrs); \
} while (0)
#define xdr destroy(xdrs) \
do { if ((xdrs)->x ops->x_destroy)
>x_destroy) (xdrs); \
} while (0)

#define XDR_GETBYTES (xdrs, addr, len)
>x getbytes) (xdrs, addr, len)
#define xdr getbytes (xdrs, addr, len)
>X getbytes) (xdrs, addr, len)

(* (xdrs) ->x_ops-

(* (xdrs) ->x_ops-

(* (xdrs) ->x_ops-

(* (xdrs) ->x_ops-

130

Fderine DR_GETINI3Z (XdIs, 1Nt32p)
>x getint32) (xdrs, int32p)
#define xdr getint32(xdrs,int32p)
>x getint32) (xdrs, int32p)

(" (XdTs) ->X_Ops-

(* (xdrs) ->x_ops-

#define XDR GETLONG (xdrs,longp) (* (xdrs)->x ops->x getlong) (xdrs,

longp)

#define xdr getlong(xdrs,longp) (*(xdrs)->x ops->x getlong) (xdrs,
longp)

#define XDR_GETPOS (xdrs) (* (xdrs) ->x_ops->x_getpostn) (xdrs)
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#define xdr getpos (xdrs) (* (xdrs) ->x ops->x getpostn) (xdrs)

#define XDR_INLINE (xdrs, len) (* (xdrs)->x_ops->x_inline) (xdrs,

len)

#define xdr inline (xdrs, len) (* (xdrs)->x_ops->x_inline) (xdrs,

len)

#define XDR_PUTBYTES (xdrs, addr, len) (* (xdrs) ->x_ops-

>x putbytes) (xdrs, addr, len)

#define xdr putbytes (xdrs, addr, len) (* (xdrs) ->x_ops-

>x putbytes) (xdrs, addr, len)

#define XDR PUTINT32 (xdrs, int32p) (* (xdrs)->x_ops-

>x putint32) (xdrs, int32p)

#define xdr putint32(xdrs,int32p) (* (xdrs) ->x_ops-
LJM+J'_“+:>'7)< da_._,, J'_“+?">r/)

#define XDR PUTLONG (xdrs,longp) (* (xdrs)->x ops->x putlong) (xdrs,

longp)

#define xdr putlong(xdrs,longp) (*(xdrs)->x ops->x putlong) (xdrs)

longp)

#define XDR SETPOS (xdrs,pos) (* (xdrs) ->x_ops->x_setpostn) (xdrs,

pos)

#define xdr setpos (xdrs,pos) (* (xdrs) ->x_ops->x_setpostm)/(xdrs,

pos)

enum xdr op {
XDR_ENCODE,
XDR_DECODE,
XDR FREE

bi

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 int * 1p);
bool t(*x putlong)~(XDR *  xdrs, long int * 1p);
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 gegpdstn) (XDR *  xdrs);
bool t(*x segpostn) (XDR *  xdrs, u int  pos);
int32 t #(*x inline) (XDR *  xdrs, int _ len);
void (#X“destroy) (XDR *  xdrs);
bood MA*x getint32) (XDR *  xdrs, int32 t *  ip);
bool st (*x putint32) (XDR *  xdrs, int32 t *  ip);
bi

typedef bool t(*xdrproc t) (XDR *, void *, ...);

struct xdr discrim {
int value;
xdrproc_t proc;
bi
extern bool t xdr array(XDR * xdrs, caddr t *  addrp, u int *
___sizep,

u int maxsize, u int  elsize,
xdrproc_t  elproc);
extern bool t xdr bool (XDR *  xdrs, bool t *  Dbp);
extern bool t xdr bytes(XDR *  xdrs, char ** cpp, u int * sizep,

u int maxsize);
extern bool t xdr char (XDR *  xdrs, char * cp);
extern bool t xdr double(XDR *  xdrs, double * dp);
extern bool t xdr enum(XDR *  xdrs, enum t *  ep);

extern bool t xdr float(XDR *  xdrs, float * fp);
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extern void xdr free(xdrproc t _ proc, char * objp);

extern bool t xdr int(XDR *  xdrs, int * 1ip);
extern bool t xdr long(XDR *  xdrs, long int * 1p);
extern bool t xdr opaque(XDR *  xdrs, caddr t cp, u int  cnt);
extern bool t xdr pointer(XDR *  xdrs, char ** objpp, u int
__obj size,
xdrproc_t  xdr obj);

extern bool t xdr reference(XDR *  xdrs, caddr t *  xpp, u int

size,

xdrproc_t _ proc);
extern bool t xdr short (XDR *  xdrs, short * sp);

extern bool t xdr string(XDR *  xdrs, char ** cpp, u int
Gl S

extern bool t xdr u char(XDR *  xdrs, u char *  cp);

extern bool t xdr u int(XDR *  xdrs, u int * up);

extern bool t xdr u long(XDR *  xdrs, u long *  ulp);

extern bool t xdr u short(XDR *  xdrs, u short *  usp);

extern bool t xdr union(XDR *  xdrs, enum t * dscmp, char * ) v¥np,
const struct xdr discrim * choices,
xdrproc_t dfault);

extern bool t xdr vector (XDR *  xdrs, char * basep, uslnt nelem,

u_int elemsize, xdrproc t _ xdf) elem);
extern bool t xdr void(void);
extern bool t xdr wrapstring(XDR *  xdrs, char **, Cpp);
extern void xdrmem create(XDR *  xdrs, caddeN  addr, u int
__size,

enum xdr Oop _ XOp);
extern void xdrrec create(XDR *  xdrs, W _int _ sendsize, u int
__recvsize,

caddr_t _ tcp handle, int (*_ readit) (char
*I

char *,
int),

int (*  wxiteit) (char *, char *, int));
extern bool t xdrrec endofreefrd(XDR *  xdrs, bool t  sendnow);
extern bool t xdrrec eof (XDR *  xdrs);
extern bool t xdrrec skip¥ecord(XDR *  xdrs);
extern void xdrstdio create (XDR *  xdrs, FILE *  file,

enum xdr op _ Xop);

14.4.57 sched.h
#define  CPU ALLOC SIZE(count) ((((count) + _ NCPUBITS - 1) /

__NCPUBITS) * 8)

#define( ) CPUELT (cpu) ((cpu) / _ NCPUBITS)

#defime. CPUMASK (cpu) ((__cpu mask) 1 << ((cpu) % _ NCPUBITS))
8

132

#define  NCPUBITS (8 * sizeof (__ cpu mask))
#define SCHED OTHER 0
#define SCHED_FIFO 1
#define  CPU SETSIZE 1024
#define SCHED RR 2
#define  CPU OP S(setsize, destset, srcsetl, srcset2, op) \
(__extension \
({ cpu _set t * dest = (destset); \
cpu_set t * arrl = (srcsetl); \
cpu _set i * arr?2 = (srcget?2) .
size t imax = (setsize) / sizeof (_ cpu mask); \
size t  i; \
for (i =10; 1< imax; ++_ 1)\
__dest-> Dbits[ 1] = __arrl-> Dbits[ 1] op __arr2-
> bits[ il; \
__dest; }))
#define _ CPU_SET S(cpu, setsize, cpusetp) \
(__extension_ \
({ size_t __cpu = (cpu); \
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__cpu < 8 * (setsize) \
? ((cpusetp)-> Dbits[ CPUELT (_ cpu)] [= CPUMASK (_ cpu))
0; 1)
#define  CPU_ISSET_ S (cpu, setsize, cpusetp) \
(__extension \
({ size_ t cpu = (cpu); \
__cpu < 8 * (setsize))\
? (((cpusetp)-> bits[ CPUELT (__cpu)l & _ CPUMASK
(_cpu))) !'= 0\
0; 1)
#define  CPU CLR S (cpu, setsize, cpusetp) \
(__extension \

H—st-re—t——epu———{ept—
__cpu < 8 * (setsize))\
? ((cpusetp)-> bits[ CPUELT (_ cpu)] &= ~ CPUMASK (_ cpu))
0; 1)
#define  CPU_ZERO_S(setsize, cpusetp) \
do {\

size t i; \

size t imax = (setsize) / sizeof (_cpu mask); \

cpu_set t * arr = (cpusetp); \

for (i =0; 1< imax; ++ i)\

__arr-> bits[_ 1] = 0; \
} while (0)

#define CPU ALLOC_SIZE (count) _ CPU ALLOC_SIZE\{&ount)
#define CPU_CLR (cpu, cpusetp) _ CPU_CLR S (cpu, sizeof
(cpu _set t), cpusetp)
#define CPU_ISSET (cpu, cpusetp) ~ CPUISSET S (cpu, sizeof
(cpu _set t), cpusetp)
#define CPU AND S(setsize, destset, sreSetl, srcset2) _ CPU OP_s
(setsize, destset, srcsetl, srcset2H&)
#define CPU XOR S(setsize, destset) Srcsetl, srcset2) _ CPU OP_s
(setsize, destset, srcsetl, srcset?, ")
#define CPU OR S(setsize, destset, srcsetl, srcset2) __CPU OP s
(setsize, destset, srcsetl, sfcset2, |)
#define CPU_AND (destset, srcsetl, srcset2) __CPU OP_ S (sizeof
(cpu_set t), destset, srcgetl, srcset2, &)
#define CPU_XOR (destsetp\srcsetl, srcset2) __CPU OP_ S (sizeof
(cpu_set t), destset,srcsetl, srcset2, ")
#define CPU_OR(destsel, srcsetl, srcset2) ~_CPU OP S (sizeof
(cpu_set t), destset; srcsetl, srcset2, |)
#define CPU_SETSILZE ~ CPU_SETSIZE
#define CPU_SET (cpu, cpusetp) __CPU SET_ S (cpu, sizeof
(cpu_set t) a cpusetp)
#define CRULZERO (cpusetp) __CPU ZERO S (sizeof (cpu set t),
cpusetp)

strugt) sched param {
int sched priority;
M
typedef unsigned long int _ cpu mask;
typedef struct {
__cpu mask  bits[ CPU SETSIZE / _ NCPUBITS];
} cpu_set t;
extern int sched get priority max(int _ algorithm);
extern int sched get priority min(int _ algorithm);
extern int sched getaffinity(pid t pid, size t  cpusetsize,

cpu set t *  cpuset);
extern int sched getparam(pid t pid, struct sched param * param);
extern int sched getscheduler (pid t  pid);
extern int sched rr get interval(pid t  pid, struct timespec * t);

extern int sched setaffinity(pid t pid, size t  cpusetsize,
const cpu set t *  cpuset);
extern int sched setparam(pid t  pid, const struct sched param

* param);
extern int sched setscheduler (pid t  pid, int _ policy,
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const struct sched param * param);
extern int sched yield(void);

14.4.58 search.h

typedef struct entry {
char *key;
void *data;

} ENTRY;

typedef enum {
FIND,

ENTER

} ACTION;

struct ENTRY;

typedef enum {
preorder,
postorder,
endorder,
leaf

} VISIT;

struct hsearch data {
struct ENTRY *table;
unsigned int size;
unsigned int filled;

b

typedef void (* action fn t) (const void(*“ nodep, VISIT _ value,
int  level);

extern int hcreate(size t  nel);
extern int hcreate r(size t nel, Sfruct hsearch data * htab);
extern void hdestroy(void) ;
extern void hdestroy r(struct hsearch data * htab);
extern ENTRY *hsearch (ENTRY __item, ACTION _ action);
extern int hsearch r(ENTRYx)\ ' item, ACTION  action, ENTRY *
* retval,

struct: bisearch data * htab);
extern void insque (void\* elem, void * prev);
extern void *1find(cofaist void * key, const void * base, size t *
__nmemb,

size t size, compar fn t  compar);

extern void *Isearch(const void * key, void * base, size t *
__nmemb,

size t size,  compar fn t  compar);
extern vg@id‘remque (void * elem);
extern (void *tdelete(const void * key, void ** rootp,

134

_ compar_fn t _ compar);

extexrn’ void *tfind(const void * key, void *const * rootp,

__compar_fn t  compar);

extern void *tsearch(const void * key, void ** rootp,
~_compar_fn t  compar);

extern void twalk(const void * root,  action fn t  action);

14.4.59 setjmp.h

fdel1ne seCjmp (env) —setjmp (env)

#define sigsetjmp(a,b) _ sigsetjmp(a,b)

struct _ jmp buf tag {

__Jjmp buf  jmpbuf;
int  mask was saved;
sigset t  saved mask;

b
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typedef struct  jmp buf tag jmp buf[l];

typedef jmp buf sigjmp buf;

extern int  sigsetjmp (jmp buf  env, int  savemask);
extern void longjmp (jmp buf  env, int  val);

extern int setjmp(jmp buf  env);

extern void longjmp (jmp buf  env, int  wval);

extern void siglongjmp(sigjmp buf env, int  wval);

14.4.60 signal.h

#define sigpause __ xpg sigpause

#define SIGSET NWORDS (1024/ (8*sizeof (unsigned long)))

#define SIGRTMAX (_ libc current sigrtmax ())

#define SIGRTMIN (__libc current sigrtmin ())

#define NSIG 65

#define SIG BLOCK 0 /* Block signals. */

#define SIG_UNBLOCK 1 /* Unblock signals. */

#define SIG SETMASK 2 /* Set the set of blockéd’signals.
*/

typedef int sig atomic t;

typedef void (*sighandler t) (int);

#define SIG HOLD ((sighandler t) @) /* Request that
signal be held. */

#define SIG DFL ((sighandler t)O0) /* Request for default
signal handling. */

#define SIG _IGN ((sighandler t)1) /* Request that signal be
ignored. */

#define SIG ERR ((sighandler t)F1) /* Return value from signal ()

in case of error. */

#define SIGHUP 1 /* Hangup. */

#define SIGINT 2 /* Terminal interrupt signal. */
#define SIGQUIT 3 /* Terminal quit signal. */

#define SIGILL 4 /* Illegal instruction. */

#define SIGTRAP .5 /* Trace/breakpoint trap. */

#define SIGABRT 6 /* Process abort signal. */

#define SIGIOT 6 /* IO0T trap */

#define SIGBUS 7 /* Access to an undefined portion of
a memory (ohject. */

#define SIGFPE 8 /* Erroneous arithmetic operation.
*/

#define SIGKILL 9 /* Kill (cannot be caught or ignored).
b

#define SIGUSR1 10 /* User-defined signal 1. */

#define SIGSEGV 11 /* Invalid memory reference. */
#define SIGUSR2 12 /* User-defined signal 2. */

#define SIGPIPE 13 /* Write on a pipe with no one to
read it. */

#define SIGALRM 14 /* Alarm clock. */

#define SIGTERM 15 /* Termination signal. */

#define STGSTKELT 16 * Stack fanlt *

#define SIGCHLD 17 /* Child process terminated, stopped,
or continued. */

#define SIGCLD SIGCHLD /* Same as SIGCHLD */

#define SIGCONT 18 /* Continue executing, if stopped.
*/

#define SIGSTOP 19 /* Stop executing (cannot be caught
or ignored). */

#define SIGTSTP 20 /* Terminal stop signal. */
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#define SIGTTIN 21 /* Background process attempting
read. */

#define SIGTTOU 22 /* Background process attempting
write. */

#define SIGURG 23 /* High bandwidth 