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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 organizations, governmental
and non-governmental, in liaison with ISO and IEC, also take part in the work.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types of
document should be noted. This document was drafted in accordance with the editorial rules of the ISO/IEC
Directives, Part 2 (see www.iso.org/directives or www.iec.ch/members experts/refdocs).

IEEE Standards documents are developed within IEEE Societies and subcommittees of IEEE Standards
Association (IEEE SA) Board of Governors. IEEE develops its standards through an accredited consensus
development process, which brings together volunteers representing varied viewpoints and interests to
achieve the final product. IEEE standards are documents developed by volunteers with scientific, academic,
and industry-based expertise in technical working groups. Volunteers are not necessarily members of IEEE or
IEEE SA and participate without compensation from IEEE. While IEEE administers the process and establishes
rules to promote fairness in the consensus development process, IEEE does not independently evaluate, test,
or verify the accuracy of any of the information or the soundness of any judgments contained in its standards.

ISO and IEC draw attention to the possibility that the implementation of this document may involve the use of
(a) patent(s). ISO and IEC take no position concerning the evidence, validity or applicability of any claimed
patent rights in respect thereof. As of the date of publication of this document, ISO and IEC had received notice
of (a) patent(s) which may be required to implement this document. However, implementers are cautioned
that this may not represent the latest information, which may be obtained from the patent database available
at www.iso.org/patents and https://patents.iec.ch. ISO and IEC shall not be held responsible for identifying
any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions
related to conformity assessment, as well as information about ISO's adherence to the World Trade
Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.
In the IEC, see www.iec.ch /understanding-standards.

ISO/IEC/IEEE 9945 was prepared by the Microprocessor Committee of the IEEE Computer Society (as IEEE
Std 1003.1-2024) and The Open Group (as The Open Group Technical Standard Base Specifications, Issue 8)
and drafted in accordance with its editorial rules. It was adopted, under the “fast-track procedure” defined in
the Partner Standards Development Organization cooperation agreement between ISO and IEEE, by Joint
Technical Committee ISO/IECJTC 1, Information technology, Subcommittee SC 22, Programming languages,
their environments and system software interfaces.

This second edition cancels and replaces the first edition (ISO/IEC/IEEE 9945:2009), which has been
technically revised. It also incorporates the Technical Corrigenda ISO/IEC/IEEE 9945:2009/Cor. 1:2013 and
ISO/IEC/IEEE 9945:2009/Cor. 2:2017.

The main changes are as follows:

— Change history is described in the Rationale (Informative) volume of POSIX.1-2024 and in the CHANGE
HISTORY section of reference pages.
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Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html and www.iec.ch/national-
committees.
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IEEE Std 1003.1™-2024 (Revision of IEEE Std 1003.1-2017)
IEEE Standard for Information Technology—Portable Operating System Interface (POSIX®)
The Open Group Standard, Base Specifications, Issue 8

Abstract: POSIX.1-2024 is simultaneously IEEE Std 1003.1™-2024 and The Open Group
Standard Base Specifications, Issue 8.

POSIX.1-2024 defines a standard operating system interface and environment, including a
command interpreter (or “shell”), and common utility programs to support applications portability at
the source code level. POSIX.1-2024 is intended to be used by both application developers and
system implementors and comprises four major components (each in an associated volume):

e General terms, concepts, and interfaces common to all volumes of this standard, including
utility conventions and C-language header definitions, are included in the Base Definitions
volume.

o Definitions for system service functions and subroutines, language-specific system
services for the C programming language, function issues, including portability, error
handling, and error recovery, are included in the System Interfaces volume.

e Definitions for a standard source code-level interface to command interpretation services
(a “shell”) and common utility programs for application programs are included in the Shell
and Utilities volume.

o Extended rationale that did not fit well into the rest of the document structure, which
contains historical information concerning the contents of POSIX.1-2024 and why features
were included or discarded by the standard developers, is included in the Rationale
(Informative) volume.
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3 Park Avenue, New York, NY 10016-5997, USA

The Open Group
Apex Plaza, Forbury Road, Reading, Berkshire RG1 1AX, UK

Copyright © 2024 by The Institute of Electrical and Electronics Engineers, Inc. and The Open Group
All rights reserved.

Published 14 June 2024 by IEEE in the United States of America.
PDF:  ISBN 979-8-8557-0793-9 STD26978
Print:  ISBN 979-8-8557-0794-6 STDPD26978

Published 14 June 2024 by The Open Group in the United Kingdom
Doc. Number:  C243
ISBN: 1-957866-40-6

IEEE is a registered trademark in the U.S. Patent & Trademark Office and POSIX is a trademark owned by The Institute of Electrical and
Electronics Engineers, Incorporated.

This release of this standard is dedicated to the memory of J6rg Schilling and Donn Terry.

This standard has been prepared by the Austin Group. Feedback relating to the material contained within this standard may be submitted
by using the Austin Group web site at www.opengroup.org/austin/defectform.html.

IEEE prohibits discrimination, harassment, and bullying.
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No part of this publication may be reproduced in any form, in an electronic retrieval system or otherwise, without the prior written permission
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The following areas are outside the scope of POSIX.1-2024:

e Graphics interfaces

o Database management system interfaces

e Record I/O considerations

e Object or binary code portability

e System configuration and resource availability

POSIX.1-2024 describes the external characteristics and facilities that are of importance to
application developers, rather than the internal construction techniques employed to achieve these
capabilities. Special emphasis is placed on those functions and facilities that are needed in a wide
variety of commercial applications.

Keywords: application program interface (API), argument, asynchronous, basic regular expression
(BRE), built-in utility, byte, child, command language interpreter, CPU, extended regular expression
(ERE), FIFO, file access control mechanism, IEEE 1003.1™ input/output (I/O), job control,
network, parent, portable operating system interface (POSIX™), shell, stream, string, synchronous,
system, thread, X/Open System Interface (XSI)

The Open Group

The Open Group is a global consortium that enables the achievement of business objectives through
technology standards and open standards by fostering a culture of collaboration, inclusivity, and mutual
respect among our diverse membership of more than 900 organizations. Our membership includes customers,
systems and solutions suppliers, tools vendors, integrators, academics, and consultants across multiple
industries.

The mission of The Open Group is to drive the creation of Boundaryless Information Flow™ achieved by:

. Working with customers to capture, understand, and address current and emerging requirements,
establish policies, and share best practices

. Working with suppliers, consortia, and standards bodies to develop consensus and facilitate
interoperability, to evolve and integrate specifications and open source technologies

. Offering a comprehensive set of services to enhance the operational efficiency of consortia
. Developing and operating the industry’s premier certification service and encouraging procurement

of certified products

Further information on The Open Group is available at https://www.opengroup.org.

The Open Group publishes a wide range of technical documentation, most of which is focused on
development of Standards and Guides, but which also includes white papers, technical studies, certification
and testing documentation, and business titles. Full details and a catalog are available at
https://www.opengroup.org/library.
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Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE Standards documents are made available for use subject to important notices and legal disclaimers.
These notices and disclaimers, or a reference to this page (https://standards.ieee.org/ipr/disclaimers.html),
appear in all IEEE standards and may be found under the heading “Important Notices and Disclaimers
Concerning IEEE Standards Documents.”

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards
Documents

IEEE Standards documents are developed within IEEE Societies and subcommittees of IEEE Standards
Association (IEEE SA) Board of Governors. IEEE develops its standards through an accredited consensus
development process, which brings together volunteers representing varied viewpoints and interests to
achieve the final product. IEEE standards are documents developed by volunteers with scientific, academic,
and industry-based expertise in technical working groups. Volunteers involved in technical working groups
are not necessarily members of IEEE or IEEE SA and participate without compensation from IEEE. While
IEEE administers the process and establishes rules to promote fairness in the consensus development process,
IEEE does not independently evaluate, test, or verify the accuracy of any of the information or the soundness
of any judgments contained in its standards.

IEEE makes no warranties or representations concerning its standards, and expressly disclaims all warranties,
express or implied, concerning all standards, including but not limited to the warranties of merchantability,
fitness for a particular purpose and non-infringement IEEE Standards documents do not guarantee safety,
security, health, or environmental protection, or compliance with law, or guarantee against interference with
or from other devices or networks. In addition, IEEE does not warrant or represent that the use of the material
contained in its standards is free from patent infringement. IEEE Standards documents are supplied “AS IS”
and “WITH ALL FAULTS.”

Use of an IEEE standard is wholly voluntary. The existence of an IEEE standard does not imply that there
are no other ways to produce, test, measure, purchase, market, or provide other goods and services related to
the scope of the IEEE standard. Furthermore, the viewpoint expressed at the time a standard is approved and
issued is subject to change brought about through developments in the state of the art and comments received
from users of the standard.

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any person or entity, nor is [EEE undertaking to perform any duty owed by any
other person or entity to another. Any person utilizing any IEEE Standards document should rely upon their
own independent judgment in the exercise of reasonable care in any given circumstances or, as appropriate,
seek the advice of a competent professional in determining the appropriateness of a given IEEE standard.

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: THE
NEED TO PROCURE SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE UPON
ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.

v Copyright © 2024 IEEE and The Open Group. All rights reserved.
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Translations

The IEEE consensus balloting process involves the review of documents in English only. In the event that an
IEEE standard is translated, only the English language version published by IEEE is the approved IEEE
standard.

Use by artificial intelligence systems

In no event shall material in this document be used for the purpose of creating, training, enhancing,
developing, maintaining, or contributing to any artificial intelligence systems without the express, written
consent of IEEE SA and The Open Group in advance. “Artificial intelligence” refers to any software,
application, or other system that uses artificial intelligence, machine learning, or similar technologies, to
analyze, train, process, or generate content. Requests for consent can be submitted by email to austin-group-
permissions@opengroup.org.

Official statements

A statement, written or oral, that is not processed in accordance with the IEEE SA Standards Board
Operations Manual is not, and shall not be considered or inferred to be, the official position of IEEE or any
of its committees and shall not be considered to be, or be relied upon as, a formal position of IEEE or IEEE
SA. At lectures, symposia, seminars, or educational courses, an individual presenting information on IEEE
standards shall make it clear that the presenter’s views should be considered the personal views of that
individual rather than the formal position of IEEE, IEEE SA, the Standards Committee, or the Working
Group. Statements made by volunteers may not represent the formal position of their employer(s) or
affiliation(s). News releases about IEEE standards issued by entities other than IEEE SA should be
considered the view of the entity issuing the release rather than the formal position of IEEE or IEEE SA.

Comments on standards

Feedback relating to the material contained within this standard may be submitted by using the Austin Group
web site at http:// www.opengroup.org/austin/defectform.html.

Laws and regulations

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with the
provisions of any IEEE Standards document does not constitute compliance to any applicable regulatory
requirements. Implementers of the standard are responsible for observing or referring to the applicable
regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action that is not
in compliance with applicable laws, and these documents may not be construed as doing so.

Data privacy

Users of IEEE Standards documents should evaluate the standards for considerations of data privacy and data
ownership in the context of assessing and using the standards in compliance with applicable laws and
regulations.

Copyright © 2024 IEEE and The Open Group. All rights reserved. v
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Copyrights

IEEE draft and approved standards are copyrighted by IEEE under U.S. and international copyright laws.
They are made available by IEEE and are adopted for a wide variety of both public and private uses. These
include both use by reference, in laws and regulations, and use in private self-regulation, standardization, and
the promotion of engineering practices and methods. By making these documents available for use and
adoption by public authorities and private users, neither IEEE nor its licensors waive any rights in copyright
to the documents.

Photocopies

Subject to payment of the appropriate licensing fees, IEEE will grant users a limited, non-exclusive license
to photocopy portions of any individual standard for company or organizational internal use or individual,
non-commercial use only. To arrange for payment of licensing fees, please contact Copyright Clearance
Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400;
https://www.copyright.com/. Permission to photocopy portions of any individual standard for educational
classroom use can also be obtained through the Copyright Clearance Center.

Updating of IEEE Standards documents

Users of IEEE Standards documents should be aware that these documents may be superseded at any time
by the issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect.

Every IEEE standard is subjected to review at least every 10 years. When a document is more than 10 years
old and has not undergone a revision process, it is reasonable to conclude that its contents, although still of
some value, do not wholly reflect the present state of the art. Users are cautioned to check to determine that
they have the latest edition of any IEEE standard.

In order to determine whether a given document is the current edition and whether it has been amended
through the issuance of amendments, corrigenda, or errata, visit IEEE Xplore or contact IEEE.! For more
information about the IEEE SA or IEEE’s standards development process, visit the IEEE SA Website.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE SA Website.? Search for standard number
and year of approval to access the web page of the published standard. Errata links are located under the
Additional Resources Details section. Errata are also available in IEEE Xplore. Users are encouraged to
periodically check for errata.

! Available at: https:/ieecexplore.ieee.org/browse/standards/collection/ieee.
2 Available at: https://standards.ieee.org/standard/index.html.
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Patents

IEEE standards are developed in compliance with the IEEE SA Patent Policy.?

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to the
existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant has
filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the IEEE
SA Website at https://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may indicate
whether the Submitter is willing or unwilling to grant licenses under patent rights without compensation or
under reasonable rates, with reasonable terms and conditions that are demonstrably free of any unfair
discrimination to applicants desiring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not
responsible for identifying Essential Patent Claims for which a license may be required, for conducting
inquiries into the legal validity or scope of Patents Claims, or determining whether any licensing terms or
conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing
agreements are reasonable or non-discriminatory. Users of this standard are expressly advised that
determination of the validity of any patent rights, and the risk of infringement of such rights, is entirely their
own responsibility. Further information may be obtained from the IEEE Standards Association.

IMPORTANT NOTICE

Technologies, application of technologies, and recommended procedures in various industries evolve over
time. The IEEE standards development process allows participants to review developments in industries,
technologies, and practices, and to determine what, if any, updates should be made to the IEEE standard.
During this evolution, the technologies and recommendations in IEEE standards may be implemented in
ways not foreseen during the standard’s development. IEEE standards development activities consider
research and information presented to the standards development group in developing any safety
recommendations. Other information about safety practices, changes in technology or technology
implementation, or impact by peripheral systems also may be pertinent to safety considerations during
implementation of the standard. Implementers and users of IEEE Standards documents are responsible for
determining and complying with all appropriate safety, security, environmental, health, data privacy, and
interference protection practices and all applicable laws and regulations.

3 Available at: https://standards.ieee.org/about/sasb/patcom/materials.html.
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Introduction

This introduction is not part of IEEE Std 1003.1™-2024, IEEE Standard for Information Technology—Portable
Operating System Interface (POSIX™)—Base Specifications, Issue 8.

This draft standard was developed, and is maintained, by a joint working group of members of the IEEE
Microprocessor Standards Committee, members of The Open Group, and members of ISO/IEC Joint
Technical Committee 1. This joint working group is known as the Austin Group.*

The Austin Group arose out of discussions amongst the parties which started in early 1998, leading to an
initial meeting and formation of the group in September 1998. The purpose of the Austin Group is to develop
and maintain the core open systems interfaces that are the POSIX 1003.1 (and former 1003.2) standards,
ISO/IEC 9945, and the core of the Single UNIX® Specification.

The approach to specification development has been one of “write once, adopt everywhere”, with the
deliverables being a set of specifications that carry the IEEE POSIX designation, The Open Group Standard
designation, and an ISO/IEC designation.

This unique development has combined both the industry-led efforts and the formal standardization activities
into a single initiative, and included a wide spectrum of participants. The Austin Group continues as the
maintenance body for this document.

Anyone wishing to participate in the Austin Group should contact the chair with their request. There are no
fees for participation or membership. You may participate as an observer or as a contributor. You do not have
to attend face-to-face meetings to participate; electronic participation is most welcome. For more information
on the Austin Group and how to participate, see www.opengroup.org/austin.

Background

The developers of POSIX.1-2024 represent a cross-section of hardware manufacturers, vendors of operating
systems and other software development tools, software designers, consultants, academics, authors,
applications programmers, and others.

Conceptually, POSIX.1-2024 describes a set of fundamental services needed for the efficient construction of
application programs. Access to these services has been provided by defining an interface, using the C
programming language, a command interpreter, and common utility programs that establish standard
semantics and syntax. Since this interface enables application developers to write portable applications — it
was developed with that goal in mind — it has been designated POSIX,’ an acronym for Portable Operating
System Interface.

Although originated to refer to the original IEEE Std 1003.1-1988, the name POSIX more correctly refers to
a family of related standards: IEEE Std 1003.n and the parts of ISO/IEC 9945. In earlier editions of the IEEE
Standard, the term POSIX was used as a synonym for IEEE Std 1003.1-1988. A preferred term, POSIX.1,
emerged. This maintained the advantages of readability of the symbol “POSIX” without being ambiguous
with the POSIX family of standards.

4 The Austin Group is named after the location of the inaugural meeting held at the IBM facility in Austin, Texas in September 1998.

5 The name POSIX was suggested by Richard Stallman. It is expected to be pronounced with the first two syllables as in positive, not
poh-six, or other variations. The pronunciation has been published in an attempt to promulgate a standardized way of referring to

a standard operating system interface.
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Audience

The intended audience for POSIX.1-2024 is all persons concerned with an industry-wide standard operating
system based on the UNIX system. This includes at least four groups of people:

Persons buying hardware and software systems
Persons managing companies that are deciding on future corporate computing directions
Persons implementing operating systems, and especially

Persons developing applications where portability is an objective

Purpose
Several principles guided the development of POSIX.1-2024:

xii

Application-Oriented — The basic goal was to promote portability of application programs across
UNIX system environments by developing a clear, consistent, and unambiguous standard for the
interface specification of a portable operating system based on the UNIX system documentation.
POSIX.1-2024 codifies the common, existing definition of the UNIX system.

Interface, Not Implementation — POSIX.1-2024 defines an interface, not an implementation. No
distinction is made between library functions and system calls; both are referred to as functions. No
details of the implementation of any function are given (although historical practice is sometimes
indicated in the RATIONALE section). Symbolic names are given for constants (such as signals and
error numbers) rather than numbers.

Source, Not Object, Portability — POSIX.1-2024 has been written so that a program written and
translated for execution on one conforming implementation may also be translated for execution on
another conforming implementation. POSIX.1-2024 does not guarantee that executable (object or
binary) code will execute under a different conforming implementation than that for which it was
translated, even if the underlying hardware is identical.

The C Language — The system interfaces and header definitions are written in terms of the standard
C language as specified in the ISO C standard.

No Superuser, No System Administration — There was no intention to specify all aspects of an
operating system. System administration facilities and functions are excluded from this standard,
and functions usable only by the superuser have not been included. Still, an implementation of the
standard interface may also implement features not in POSIX.1-2024. POSIX.1-2024 is also not
concerned with hardware constraints or system maintenance.

Minimal Interface, Minimally Defined — In keeping with the historical design principles of the
UNIX system, the mandatory core facilities of POSIX.1-2024 have been kept as minimal as
possible. Additional capabilities have been added as optional extensions.

Broadly Implementable — The developers of POSIX.1-2024 endeavored to make all specified
functions implementable across a wide range of existing and potential systems, including:

—  All of the current major systems that are ultimately derived from the original UNIX
system code (Version 7 or later)

—  Compatible systems that are not derived from the original UNIX system code
— Emulations hosted on entirely different operating systems
—  Networked systems

— Distributed systems
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—  Systems running on a broad range of hardware

No direct references to this goal appear in POSIX.1-2024, but some results of it are mentioned in the
Rationale (Informative) volume.

. Minimal Changes to Historical Implementations — When the original version — IEEE Std 1003.1-
1988 — was published, there were no known historical implementations that did not have to change.
However, there was a broad consensus on a set of functions, types, definitions, and concepts that
formed an interface that was common to most historical implementations.

The adoption of the 1988 and 1990 IEEE system interface standards, the 1992 IEEE shell and
utilities standard, the various The Open Group (formerly X/Open) specifications, and IEEE Std
1003.1-2001 and its technical corrigenda have consolidated this consensus, and this version reflects
the significantly increased level of consensus arrived at since the original versions. The authors of
the original versions tried, as much as possible, to follow the principles below when creating new
specifications:

— By standardizing an interface like one in an historical implementation; for example,
directories

— By specifying an interface that is readily implementable in terms of, and backwards-
compatible with, historical implementations, such as the extended tar format defined in the pax
utility

— By specifying an interface that, when added to an historical implementation, will not
conflict with it; for example, the sigaction() function

POSIX.1-2024 is specifically not a codification of a particular vendor’s product.

It should be noted that implementations will have different kinds of extensions. Some will reflect
“historical usage” and will be preserved for execution of pre-existing applications. These functions
should be considered “obsolescent” and the standard functions used for new applications. Some
extensions will represent functions beyond the scope of POSIX.1-2024. These need to be used with
careful management to be able to adapt to future extensions of POSIX.1-2024 and/or port to
implementations that provide these services in a different manner.

. Minimal Changes to Existing Application Code—A goal of POSIX.1-2024 was to minimize
additional work for application developers. However, because every known historical
implementation will have to change at least slightly to conform, some applications will have to
change.

POSIX.1-2024

POSIX.1-2024 defines the Portable Operating System Interface (POSIX) requirements and consists of the
following topics arranged as a series of volumes within the standard:

. Base Definitions
. System Interfaces
. Shell and Utilities

. Rationale (Informative)

Base Definitions

The Base Definitions volume provides common definitions for this standard, therefore readers should be
familiar with it before using the other volumes.

This volume is structured as follows:
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. Chapter 1 is an introduction.

. Chapter 2 defines the conformance requirements.
. Chapter 3 defines general terms used.

. Chapter 4 describes general concepts used.

. Chapter 5 describes the notation used to specify file input and output formats in this volume and the
Shell and Utilities volume.

. Chapter 6 describes the portable character set and the process of character set definition.

. Chapter 7 describes the syntax for defining internationalization locales as well as the POSIX locale
provided on all systems.

. Chapter 8 describes the use of environment variables for internationalization and other purposes.

. Chapter 9 describes the syntax of pattern matching using regular expressions employed by many
utilities and matched by the regcomp() and regexec() functions.

. Chapter 10 describes files and devices found on all systems.

. Chapter 11 describes the asynchronous terminal interface for many of the functions in the System
Interfaces volume and the sty utility in the Shell and Utilities volume.

. Chapter 12 describes the policies for command line argument construction and parsing.
. Chapter 13 describes namespace reservation.

. Chapter 14 defines the contents of headers which declare the functions and global variables, and
define types, constants, macros, and data structures that are needed by programs using the services
provided by the System Interfaces volume.

Comprehensive references are available in the Index.

System Interfaces

The System Interfaces volume describes the interfaces offered to application programs by POSIX-
conformant systems. Readers are expected to be experienced C language programmers, and to be familiar
with the Base Definitions volume.

This volume is structured as follows:

. Chapter 1 explains the status of this volume and its relationship to other formal standards.
. Chapter 2 contains important concepts, terms, and caveats relating to the rest of this volume.

. Chapter 3 defines the functional interfaces to the POSIX-conformant system.

Comprehensive references are available in the Index.

Shell and Utilities

The Shell and Utilities volume describes the commands and utilities offered to application programs on
POSIX-conformant systems. Readers are expected to be familiar with the Base Definitions volume.

This volume is structured as follows:
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. Chapter 1 explains the status of this volume and its relationship to other formal standards. It also
describes the defaults used by the utility descriptions.

. Chapter 2 describes the command language used in POSIX-conformant systems, and special built-in
utilities.

. Chapter 3 consists of reference pages for all utilities, other than the special built-in utilities
described in Chapter 2, available on POSIX-conformant systems.

Comprehensive references are available in the Index.

Rationale (Informative)

The Rationale volume is published to assist in the process of review. It contains historical information
concerning the contents of this standard and why features were included or discarded by the standard
developers. It also contains notes of interest to application programmers on recommended programming
practices, emphasizing the consequences of some aspects of POSIX.1-2024 that may not be immediately
apparent.

This volume is organized in parallel to the normative volumes of this standard, with a separate part for each
of the three normative volumes.

Within this volume, the following terms are used:

. Base standard—The portions of POSIX.1-2024 that are not optional, equivalent to the definitions of
classic POSIX.1 and POSIX.2.

. POSIX.0—Although this term is not used in the normative text of POSIX.1-2024, it is used in this
volume to refer to IEEE Std 1003.0-1995.

. POSIX.1b—Although this term is not used in the normative text of POSIX.1-2024, it is used in this
volume to refer to the elements of the POSIX Realtime Extension amendment. (This was earlier
referred to as POSIX.4 during the standard development process.)

. POSIX.1c—Although this term is not used in the normative text of POSIX.1-2024, it is used in this
volume to refer to the POSIX Threads Extension amendment. (This was earlier referred to as
POSIX.4a during the standard development process.)

. Standard developers—The individuals and companies in the development organizations responsible
for POSIX.1-2024: the IEEE P1003.1 working groups, The Open Group Base working group,
advised by the hundreds of individual technical experts who balloted the draft standards within the
Austin Group, and the member bodies and technical experts of ISO/IEC JTC 1/SC 22.

. XSI option—The portions of POSIX.1-2024 addressing the extension added for support of the
Single UNIX Specification.

Typographical Conventions

The following typographical conventions are used throughout this standard. In the text, this standard is
referred to as POSIX.1-2024, which is technically identical to The Open Group Base Specifications, Issue 8.

The typographical conventions listed here are for ease of reading only. Editorial inconsistencies in the use of
typography are unintentional and have no normative meaning in POSIX.1-2024.

Reference Example Notes
C-Language Data Structure aiocb
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Reference Example Notes
C-Language Data Structure Member aio_lio_opcode
C-Language Data Type long
C-Language External Variable errno
C-Language Function system()
C-Language Function Argument arg
C-Language Function Family exec
C-Language Header <sys/stat.h>
C-Language Keyword return
C-Language Macro with Argument assert()
C-Language Macro with No Argument NET _ADDRSTRLEN
C-Language Preprocessing Directive #define
Commands within a Utility a, c
Conversion Specifier, Specifier/Modifier Character %A, g, E 1
Environment Variable PATH
Error Number [EINTR]
Example Output Hello, World
Filename /tmp
Literal Character 'c', "\r' 2
Literal String "abcde" 2
Optional Items in Utility Syntax [ 1]
Parameter <directory pathname>
Special Character <newline> 3
Symbolic Constant ~POSIX VDISABLE
Symbolic Limit, Configuration Value {LINE MAX} 4
Syntax #include <sys/stat.h>
User Input and Example Code echo Hello, World 5
Utility Name awk
Utility Operand file_name
Utility Option -c
Utility Option with Option-Argument -w width
Note that:
1. Conversion specifications, specifier characters, and modifier characters are used primarily in date-

XVvi

related functions and utilities and the fprintf() and fscanf() formatting functions.

Copyright © 2024 IEEE and The Open Group. All rights reserved.

© IEEE 2024 - All rights reserved




ISO/IEC/IEEE 9945:2026(en)

IEEE Std 1003.1™-2024 (Revision of IEEE Std 1003.1-2017)
IEEE Standard for Information Technology—Portable Operating System Interface (POSIX®)
The Open Group Standard, Base Specifications, Issue 8

Unless otherwise noted, the quotes shall not be used as input or output. When used in a list item, the
quotes are omitted. The literal characters <apostrophe> (also known as single-quote) and <backslash>
are either shown as the C constants '\ ' ' and '\\ ', respectively, or as the special characters
<apostrophe>, single-quote, and <backslash> depending on context.

The style selected for some of the special characters, such as <newline>, matches the form of the input
given to the localedef utility. Generally, the characters selected for this special treatment are those that
are not visually distinct, such as the control characters <tab> or <newline>.

Names surrounded by braces represent symbolic limits or configuration values which may be declared
in appropriate headers by means of the C #define construct, or obtained at runtime from functions or
utilities that return limit or configuration values.

Brackets shown in this font, " [ 1", are part of the syntax and do not indicate optional items. In
syntax the ' | ' symbol is used to separate alternatives, and ellipses (" . . . ") are used to show that
additional arguments are optional.

Shading is used to identify extensions and options.

Footnotes and notes within the body of the normative text are for information only (informative).

Informative sections (such as Rationale, Change History, Application Usage, and so on) are denoted by
continuous shading bars in the margins.

Ranges of values are indicated with parentheses or brackets as follows:

1.

2.

4,

(a,b) means the range of all values from a to b, including neither a nor b.
[a,b] means the range of all values from a to b, including a and b.
[a,b) means the range of all values from a to b, including a, but not b.

(a,b] means the range of all values from a to b, including b, but not a.

NOTE— A symbolic limit beginning with POSIX is treated differently, depending on context. In a C-language header,
the symbol POSIXstring (where string may contain underscores) is represented by the C identifier POSIXstring, with a
leading underscore required to prevent ISO C standard name space pollution. However, in other contexts, such as
languages other than C, the leading underscore is not used because this requirement does not exist.
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| Chapter 1

Introduction

1.1 Scope

POSIX.1-2024 defines a standard operating system interface and environment, including a
command interpreter (or “shell”), and common utility programs to support applications
portability at the source code level. It is intended to be used by both application developers and
system implementors.

POSIX.1-2024 comprises four major components (each in an associated volume):

1. General terms, concepts, and interfaces common to all volumes of POSIX.1-2024,
including utility conventions and C-language header definitions, are included in the Base
Definitions volume of POSIX.1-2024.

2. Definitions for system service functions and subroutines, language-specific system
services for the C programming language, function issues, including portability, error
handling, and error recovery, are included in the System Interfaces volume of
POSIX.1-2024.

3. Definitions for a standard source code-level interface to command interpretation services
(a “shell”) and common utility programs for application programs are included in the
Shell and Utilities volume of POSIX.1-2024.

4. Extended rationale that did not fit well into the rest of the document structure, containing
historical information concerning the contents of POSIX.1-2024 and why features were
included or discarded by the standard developers, is included in the Rationale
(Informative) volume of POSIX.1-2024.

The following areas are outside of the scope of POSIX.1-2024:
« Graphics interfaces
+ Database management system interfaces
+ Record I/O considerations
+ Object or binary code portability
« System configuration and resource availability

POSIX.1-2024 describes the external characteristics and facilities that are of importance to
application developers, rather than the internal construction techniques employed to achieve
these capabilities. Special emphasis is placed on those functions and facilities that are needed in
a wide variety of commercial applications.

The facilities provided in POSIX.1-2024 are drawn from the following base documents:
- IEEE Std 1003.1-2017 (POSIX.1-2017)
- IEEE Std 1003.26-2003 (POSIX.26-2003)
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ISO/IEC 9899: 2018, Programming Languages — C (C17)

ISO/IEC TR 24731-2:2010, Programming languages, their environments and system
software interfaces — Extensions to the C library — Part 2: Dynamic Allocation Functions

The Open Group Standard, 2021, Additional APIs for the Base Specifications Issue 8, Part 1
The Open Group Standard, 2022, Additional APIs for the Base Specifications Issue 8, Part 2

Emphasis has been placed on standardizing existing practice for existing users, with changes
and additions limited to correcting deficiencies in the following areas:

Issues raised by Austin Group defect reports and IEEE Interpretations against IEEE Std
1003.1.

Issues raised in corrigenda for The Open Group Standards and working group resolutions
from The Open Group

Changes to make the text self-consistent with the additional material merged

Features, marked obsolescent in the base documents, have been considered for removal in
this version

Alignment with the ISO/IEC 9899: 2018 standard

1.2  Word Usage

The word shall indicates mandatory requirements strictly to be followed in order to conform to
the standard and from which no deviation is permitted (shall equals is required to)." 2

The word should indicates that among several possibilities one is recommended as particularly
suitable, without mentioning or excluding others; or that a certain course of action is preferred
but not necessarily required (should equals is recommended that).

The word may is used to indicate a course of action permissible within the limits of the standard
(may equals is permitted to).

The word can is used for statements of possibility and capability, whether material, physical, or
causal (can equals is able to).

1.3 Conformance

Conformance requirements for POSIX.1-2024 are defined in Chapter 2 (on page 15).

1. The use of the word must is deprecated and cannot be used when stating mandatory requirements; must is used only to describe

unavoidable situations.

2. The use of will is deprecated and cannot be used when stating mandatory requirements; will is only used in statements of fact.
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Normative References

The following standards contain provisions which, through references in POSIX.1-2024,
constitute provisions of POSIX.1-2024. At the time of publication, the editions indicated were
valid. All standards are subject to revision, and parties to agreements based on POSIX.1-2024 are
encouraged to investigate the possibility of applying the most recent editions of the standards
listed below. Members of IEC and ISO maintain registers of currently valid International
Standards.

ISO/IEC 646:1991
ISO/IEC 646:1991, Information Processing — ISO 7-Bit Coded Character Set for
Information Interchange.’

ISO 4217:2015
ISO 4217:2015, Codes for the representation of currencies.

ISO 8601-1:2019
ISO 8601-1:2019, Date and time — Representations for information interchange — Part 1:
Basic rules.

ISO C (C17)
ISO/IEC 9899:2018, Programming Languages — C.

ISO/IEC 10646: 2020
ISO/IEC 10646: 2020, Information Technology — Universal coded character set (UCS).

1.5  Change History
Change history is described in the Rationale (Informative) volume of POSIX.1-2024, and in the
CHANGE HISTORY section of reference pages.
1.6  Terminology
For the purposes of POSIX.1-2024, the following terminology definitions apply:
can
Describes a permissible optional feature or behavior available to the user or application. The
feature or behavior is mandatory for an implementation that conforms to POSIX.1-2024. An
application can rely on the existence of the feature or behavior.
implementation-defined
Describes a value or behavior that is not defined by POSIX.1-2024 but is selected by an
implementor. The value or behavior may vary among implementations that conform to
POSIX.1-2024. An application should not rely on the existence of the value or behavior. An
application that relies on such 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.
legacy
Describes a feature or behavior that is being retained for compatibility with older
applications, but which has limitations which make it inappropriate for developing portable
3. ISO/IEC documents can be obtained from https://www.iso.org/store.html.
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applications. New applications should use alternative means of obtaining equivalent
functionality.

Describes a feature or behavior that is optional for an implementation that conforms to
POSIX.1-2024. An application should not rely on the existence of the feature or behavior. An
application that relies on such a feature or behavior cannot be assured to be portable across
conforming implementations.

To avoid ambiguity, the opposite of may is expressed as need not, instead of may not.

shall

For an implementation that conforms to POSIX.1-2024, describes a feature or behavior that
is mandatory. An application can rely on the existence of the feature or behavior.

For an application or user, describes a behavior that is mandatory.

should

For an implementation that conforms to POSIX.1-2024, describes a feature or behavior that
is recommended but not mandatory. An application should not rely on the existence of the
feature or behavior. An application that relies on such a feature or behavior cannot be
assured to be portable across conforming implementations.

For an application, describes a feature or behavior that is recommended programming
practice for optimum portability.

undefined

Describes the nature of a value or behavior not defined by POSIX.1-2024 which results from
use of an invalid program construct or invalid data input.

The value or behavior may vary among implementations that conform to POSIX.1-2024. 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.

unspecified

Describes the nature of a value or behavior not specified by POSIX.1-2024 which results
from use of a valid program construct or valid data input.

The value or behavior may vary among implementations that conform to POSIX.1-2024. 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.

Definitions and Concepts
Definitions and concepts are defined in Chapter 3 (on page 31) and Chapter 4 (on page 95).
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1.8

Portability

Some of the utilities in the Shell and Utilities volume of POSIX.1-2024 and functions in the
System Interfaces volume of POSIX.1-2024 describe functionality that might not be fully portable
to systems meeting the requirements for POSIX conformance (see Chapter 2, on page 15).

Where optional, enhanced, or reduced functionality is specified, the text is shaded and a code in
the margin identifies the nature of the option, extension, or warning (see Section 1.8.1). For
maximum portability, an application should avoid such functionality.

Unless the primary task of a utility is to produce textual material on its standard output,
application developers should not rely on the format or content of any such material that may be
produced. Where the primary task is to provide such material, but the output format is
incompletely specified, the description is marked with the OF margin code and shading.
Application developers are warned not to expect that the output of such an interface on one
system is any guide to its behavior on another system.

1.8.1 Codes
The codes and their meanings are as follows. See also Section 1.8.2 (on page 12).

ADV Advisory Information
The functionality described is optional. The functionality described is also an extension to the
ISO C standard.
Where applicable, functions are marked with the ADV margin legend in the SYNOPSIS section.
Where additional semantics apply to a function, the material is identified by use of the ADV
margin legend.

CcD C-Language Development Utilities
The functionality described is optional.
Where applicable, utilities are marked with the CD margin legend in the SYNOPSIS section.
Where additional semantics apply to a utility, the material is identified by use of the CD margin
legend.

CPT Process CPU-Time Clocks
The functionality described is optional. The functionality described is also an extension to the
ISO C standard.
Where applicable, functions are marked with the CPT margin legend in the SYNOPSIS section.
Where additional semantics apply to a function, the material is identified by use of the CPT
margin legend.

cX Extension to the ISO C standard
The functionality described is an extension to the ISO C standard or a deviation from it.
Application developers can make use of the functionality as it is supported on all
POSIX.1-2024-conforming systems.
With each function or header from the ISO C standard, a statement is included to the effect that
“any conflict is unintentional”, or “any other conflict is unintentional” if there is an intentional
conflict (deviation). That is intended to refer to a direct conflict. POSIX.1-2024 acts in part as a
profile of the ISO C standard, and it may choose to further constrain behaviors allowed to vary
by the ISO C standard. Such limitations and other compatible differences are not considered
conflicts, even if a CX mark is missing. The markings are for information only.
Where additional semantics apply to a function or header, the material is identified by use of the
CX margin legend.
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DC

FR

FsC

1P6

MC1

ML

MLR

Device Control
The functionality described is optional. The functionality described is also an extension to the
ISO C standard.

Where applicable, functions are marked with the DC margin legend in the SYNOPSIS section.
Where additional semantics apply to a function, the material is identified by use of the DC
margin legend.

FORTRAN Runtime Utilities
The functionality described is optional.

Where applicable, utilities are marked with the FR margin legend in the SYNOPSIS section.
Where additional semantics apply to a utility, the material is identified by use of the FR margin
legend.

File Synchronization
The functionality described is optional. The functionality described is also an extension to the
ISO C standard.

Where applicable, functions are marked with the FSC margin legend in the SYNOPSIS section.
Where additional semantics apply to a function, the material is identified by use of the FSC
margin legend.

IPV6
The functionality described is optional. The functionality described is also an extension to the
ISO C standard.

Where applicable, functions are marked with the IP6 margin legend in the SYNOPSIS section.
Where additional semantics apply to a function, the material is identified by use of the IP6
margin legend.

Non-Robust Mutex Priority Protection or Non-Robust Mutex Priority Inheritance or Robust
Mutex Priority Protection or Robust Mutex Priority Inheritance

The functionality described is optional. The functionality described is also an extension to the
ISO C standard.

This is a shorthand notation for combinations of multiple option codes.

Where applicable, functions are marked with the MC1 margin legend in the SYNOPSIS section.
Where additional semantics apply to a function, the material is identified by use of the MC1
margin legend.

Refer to Section 1.8.2 (on page 12).

Process Memory Locking
The functionality described is optional. The functionality described is also an extension to the
ISO C standard.

Where applicable, functions are marked with the ML margin legend in the SYNOPSIS section.
Where additional semantics apply to a function, the material is identified by use of the ML
margin legend.

Range Memory Locking
The functionality described is optional. The functionality described is also an extension to the
ISO C standard.

Where applicable, functions are marked with the MLR margin legend in the SYNOPSIS section.
Where additional semantics apply to a function, the material is identified by use of the MLR
margin legend.
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MSG

Message Passing
The functionality described is optional. The functionality described is also an extension to the
ISO C standard.

Where applicable, functions are marked with the MSG margin legend in the SYNOPSIS section.
Where additional semantics apply to a function, the material is identified by use of the MSG
margin legend.

MX IEC 60559 Floating-Point
The functionality described is optional. The functionality described is mandated by the ISO C
standard only for implementations that define _ STDC_IEC_559__.

MXC IEC 60559 Complex Floating-Point
The functionality described is optional. The functionality described is mandated by the ISO C
standard only for implementations that define _ STDC_IEC_559_COMPLEX__.

MXX IEC 60559 Floating-Point Extension
The functionality described is optional. The functionality described is part of the IEC 60559
Floating-Point option, but is an extension to the ISO C standard.

OB Obsolescent
The functionality described may be removed in a future version of this volume of POSIX.1-2024.
Strictly Conforming POSIX Applications and Strictly Conforming XSI Applications shall not use
obsolescent features.
Where applicable, the material is identified by use of the OB margin legend.

OF Output Format Incompletely Specified
The functionality described is an XSI extension. The format of the output produced by the
utility is not fully specified. It is therefore not possible to post-process this output in a consistent
fashion. Typical problems include unknown length of strings and unspecified field delimiters.
Where applicable, the material is identified by use of the OF margin legend.

OH Optional Header
In the SYNOPSIS section of some interfaces in the System Interfaces volume of POSIX.1-2024 an
included header is marked as in the following example:

OH #include <sys/types.h>
#include <fcntl.h>
int open(const char *path, int oflag, ...);
The OH margin legend indicates that the optional header defines constants that will be needed if
the function is called with certain flag arguments; thus it may be required for some of the
functionality described, but is not needed otherwise.

PIO Prioritized Input and Output
The functionality described is optional. The functionality described is also an extension to the
ISO C standard.
Where applicable, functions are marked with the PIO margin legend in the SYNOPSIS section.
Where additional semantics apply to a function, the material is identified by use of the PIO
margin legend.

rs Process Scheduling
The functionality described is optional. The functionality described is also an extension to the
ISO C standard.
Where applicable, functions are marked with the PS margin legend in the SYNOPSIS section.
Where additional semantics apply to a function, the material is identified by use of the PS
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RPI

RPP

RS

SsD

SHM

SIO

SPN

SS

10

margin legend.

Robust Mutex Priority Inheritance
The functionality described is optional. The functionality described is also an extension to the
ISO C standard.

Where applicable, functions are marked with the RPI margin legend in the SYNOPSIS section.
Where additional semantics apply to a function, the material is identified by use of the RPI
margin legend.

Robust Mutex Priority Protection
The functionality described is optional. The functionality described is also an extension to the
ISO C standard.

Where applicable, functions are marked with the RPP margin legend in the SYNOPSIS section.
Where additional semantics apply to a function, the material is identified by use of the RPP
margin legend.

Raw Sockets
The functionality described is optional. The functionality described is also an extension to the
ISO C standard.

Where applicable, functions are marked with the RS margin legend in the SYNOPSIS section.
Where additional semantics apply to a function, the material is identified by use of the RS
margin legend.

Software Development Utilities
The functionality described is optional.

Where applicable, utilities are marked with the SD margin legend in the SYNOPSIS section.
Where additional semantics apply to a utility, the material is identified by use of the SD margin
legend.

Shared Memory Objects
The functionality described is optional. The functionality described is also an extension to the
ISO C standard.

Where applicable, functions are marked with the SHM margin legend in the SYNOPSIS section.
Where additional semantics apply to a function, the material is identified by use of the SHM
margin legend.

Synchronized Input and Output
The functionality described is optional. The functionality described is also an extension to the
ISO C standard.

Where applicable, functions are marked with the SIO margin legend in the SYNOPSIS section.
Where additional semantics apply to a function, the material is identified by use of the SIO
margin legend.

Spawn
The functionality described is optional. The functionality described is also an extension to the
ISO C standard.

Where applicable, functions are marked with the SPN margin legend in the SYNOPSIS section.
Where additional semantics apply to a function, the material is identified by use of the SPN
margin legend.

Process Sporadic Server
The functionality described is optional. The functionality described is also an extension to the
ISO C standard.
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Where applicable, functions are marked with the SS margin legend in the SYNOPSIS section.
Where additional semantics apply to a function, the material is identified by use of the SS
margin legend.

TCT Thread CPU-Time Clocks
The functionality described is optional. The functionality described is also an extension to the
ISO C standard.
Where applicable, functions are marked with the TCT margin legend in the SYNOPSIS section.
Where additional semantics apply to a function, the material is identified by use of the TCT
margin legend.

TPI Non-Robust Mutex Priority Inheritance
The functionality described is optional. The functionality described is also an extension to the
ISO C standard.
Where applicable, functions are marked with the TPI margin legend in the SYNOPSIS section.
Where additional semantics apply to a function, the material is identified by use of the TPI
margin legend.

TPP Non-Robust Mutex Priority Protection
The functionality described is optional. The functionality described is also an extension to the
ISO C standard.
Where applicable, functions are marked with the TPP margin legend in the SYNOPSIS section.
Where additional semantics apply to a function, the material is identified by use of the TPP
margin legend.

TPS Thread Execution Scheduling
The functionality described is optional. The functionality described is also an extension to the
ISO C standard.
Where applicable, functions are marked with the TPS margin legend for the SYNOPSIS section.
Where additional semantics apply to a function, the material is identified by use of the TPS
margin legend.

TSA Thread Stack Address Attribute
The functionality described is optional. The functionality described is also an extension to the
ISO C standard.
Where applicable, functions are marked with the TSA margin legend for the SYNOPSIS section.
Where additional semantics apply to a function, the material is identified by use of the TSA
margin legend.

TSH Thread Process-Shared Synchronization
The functionality described is optional. The functionality described is also an extension to the
ISO C standard.
Where applicable, functions are marked with the TSH margin legend in the SYNOPSIS section.
Where additional semantics apply to a function, the material is identified by use of the TSH
margin legend.

TSP Thread Sporadic Server
The functionality described is optional. The functionality described is also an extension to the
ISO C standard.
Where applicable, functions are marked with the TSP margin legend in the SYNOPSIS section.
Where additional semantics apply to a function, the material is identified by use of the TSP
margin legend.
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TYM

upP

18]8)

X8I

1.8.2

SHM

SHM TYM

12

Thread Stack Size Attribute
The functionality described is optional. The functionality described is also an extension to the
ISO C standard.

Where applicable, functions are marked with the TSS margin legend in the SYNOPSIS section.
Where additional semantics apply to a function, the material is identified by use of the TSS
margin legend.

Typed Memory Objects
The functionality described is optional. The functionality described is also an extension to the
ISO C standard.

Where applicable, functions are marked with the TYM margin legend in the SYNOPSIS section.
Where additional semantics apply to a function, the material is identified by use of the TYM
margin legend.

User Portability Utilities
The functionality described is optional.

Where applicable, utilities are marked with the UP margin legend in the SYNOPSIS section.
Where additional semantics apply to a utility, the material is identified by use of the UP margin
legend.

UUCP Utilities
The functionality described is optional. The functionality described is also an extension to the
ISO C standard.

Where applicable, functions are marked with the UU margin legend in the SYNOPSIS section.
Where additional semantics apply to a function, the material is identified by use of the UU
margin legend.

X/Open System Interfaces

The functionality described is part of the X/Open Systems Interfaces option. Functionality
marked XSI is an extension to the ISO C standard. Application developers may confidently
make use of such extensions on all systems supporting the X/Open System Interfaces option.

If an entire SYNOPSIS section is shaded and marked XSI, all the functionality described in that
reference page is an extension. See Section 2.1.4 (on page 19).

Margin Code Notation

Some of the functionality described in POSIX.1-2024 depends on support of more than one
option, or independently may depend on several options. The following notation for margin
codes is used to denote the following cases.

A Feature Dependent on One or Two Options

In this case, margin codes have a <space> separator; for example:

This feature requires support for only the Shared Memory Objects option.

This feature requires support for both the Shared Memory Objects option and the Typed
Memory Objects option; that is, an application which uses this feature is portable only between
implementations that provide both options.
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SHM | TYM

MC1

XSI

A Feature Dependent on Either of the Options Denoted
In this case, margin codes have a ' | ' separator to denote the logical OR; for example:

This feature is dependent on support for either the Shared Memory Objects option or the Typed
Memory Objects option; that is, an application which uses this feature is portable between
implementations that provide any (or all) of the options.

A Feature Dependent on More than Two Options
The following shorthand notations are used:

The MC1 margin code is shorthand for TPP | TPI| RPP | RPI. Features which are shaded with this
margin code require support of either the Non-Robust Mutex Priority Protection option or the
Non-Robust Mutex Priority Inheritance option or the Robust Mutex Priority Protection option or
the Robust Mutex Priority Inheritance option.

Large Sections Dependent on an Option

Where large sections of text are dependent on support for an option, a lead-in text block is
provided and shaded accordingly; for example:

This section describes extensions to support interprocess communication. The functionality
described in this section shall be provided on implementations that support the XSI option (and
the rest of this section is not further shaded).
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| Chapter 2

Conformance

21  Implementation Conformance
For the purposes of POSIX.1-2024, the implementation conformance requirements given in this
section apply.

21.1 Requirements
A conforming implementation shall meet all of the following criteria:

1. The system shall support all utilities, functions, and facilities defined within
POSIX.1-2024 that are required for POSIX conformance (see Section 2.1.3, on page 17).
These interfaces shall support the functional behavior described herein.

2. The system may support the X/Open System Interfaces (XSI) option as described in
Section 2.1.4 (on page 19).

3. The system may support one or more options as described under Section 2.1.5 (on page
20). When an implementation claims that an option is supported, all of its constituent
parts shall be provided.

4. The system may provide non-standard extensions. These are features not required by
POSIX.1-2024 and may include, but are not limited to:

— Additional functions
— Additional headers
— Additional symbols in standard headers
— Additional utilities
— Additional options for standard utilities
— Additional environment variables
— Additional file types
— Non-conforming file systems (for example, legacy file systems for which
_POSIX_NO_TRUNC is false, case-insensitive file systems, or network file systems)
— Dynamically populated file systems (for example, /proc)
— Additional character special files with special properties (for example, /dev/stdin,
/dev/stdout, and /dev/stderr)
Non-standard extensions of the utilities, functions, or facilities specified in POSIX.1-2024
should be identified as such in the system documentation. Non-standard extensions,
when used, may change the behavior of utilities, functions, or facilities defined by
POSIX.1-2024. The conformance document shall define an environment in which an
application can be run with the behavior specified by POSIX.1-2024. In no case shall such
an environment require modification of a Strictly Conforming POSIX Application (see
Vol. 1: Base Definitions, Issue 8 Copyright © 2001-2024, IEEE and The Open Group. All rights reserved. 15
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Section 2.2.1, on page 27).

Note: If the documented method of setting up a conforming environment includes the need to set one
or more environment variables, then the values of those environment variables cannot include
any <space> characters, since the confstr() function has to be able to return them in a
<space>-separated list of variable=value pairs. See XSH confstr() (on page 763).

Documentation

A conformance document with the following information shall be available for an
implementation claiming conformance to POSIX.1-2024. The conformance document shall have
the same structure as POSIX.1-2024, with the information presented in the appropriate sections
and subsections. Sections and subsections that consist solely of subordinate section titles, with
no other information, are not required. The conformance document shall not contain
information about extended facilities or capabilities outside the scope of POSIX.1-2024.

The conformance document shall contain a statement that indicates the full name, number, and
date of the standard that applies. The conformance document may also list international
software standards that are available for use by a Conforming POSIX Application. Applicable
characteristics where documentation is required by one of these standards, or by standards of
government bodies, may also be included.

The conformance document shall describe the limit values found in the headers <limits.h> (on
page 282) and <unistd.h> (on page 458), stating values, the conditions under which those values
may change, and the limits of such variations, if any.

The conformance document shall describe the behavior of the implementation for all
implementation-defined features defined in POSIX.1-2024. This requirement shall be met by
listing these features and providing either a specific reference to the system documentation or
providing full syntax and semantics of these features. When the value or behavior in the
implementation is designed to be variable or customized on each instantiation of the system, the
implementation provider shall document the nature and permissible ranges of this variation.

The conformance document may specify the behavior of the implementation for those features
where POSIX.1-2024 states that implementations may vary or where features are identified as
undefined or unspecified.

The conformance document shall not contain documentation other than that specified in the
preceding paragraphs except where such documentation is specifically allowed or required by
other provisions of POSIX.1-2024.

The phrases “shall document” or “shall be documented” in POSIX.1-2024 mean that
documentation of the feature shall appear in the conformance document, as described
previously, unless there is an explicit reference in the conformance document to show where the
information can be found in the system documentation.

The system documentation should also contain the information found in the conformance
document.
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498 A conforming implementation shall meet the following criteria for POSIX conformance.

499 2.1.3.1  POSIX System Interfaces

500 The following requirements apply to the system interfaces (functions and headers):
501 « The system shall support all the mandatory functions and headers defined in
502 POSIX.1-2024, and shall set the symbolic constant _POSIX_VERSION to the value 202405L.
503 « Although all implementations conforming to POSIX.1-2024 support all the features
504 described below, there may be system-dependent or file system-dependent configuration
505 procedures that can remove or modify any or all of these features. Such configurations
506 should not be made if strict compliance is required.
507 The following symbolic constants shall be defined with a value other than —1. If a constant
508 is defined with the value zero, applications should use the sysconf(), pathconf(), or
509 fpathconf() functions, or the getconf utility, to determine which features are present on the
510 system at that time or for the particular pathname in question.
511 — _POSIX_CHOWN_RESTRICTED
512 The use of chown() is restricted to a process with appropriate privileges, and to
513 changing the group ID of a file only to the effective group ID of the process or to one
514 of its supplementary group IDs.
515 — _POSIX_NO_TRUNC
516 Pathname components longer than {NAME_MAX] generate an error.
517 « The following symbolic constants shall be defined by the implementation as follows:
518 — Symbolic constants defined with the value 202405L:
519 _POSIX_ASYNCHRONOUS_IO
520 _POSIX_BARRIERS
521 _POSIX_CLOCK_SELECTION
522 _POSIX_MAPPED_FILES
523 _POSIX_MEMORY_PROTECTION
524 _POSIX_MONOTONIC_CLOCK
525 _POSIX_READER_WRITER_LOCKS
526 _POSIX_REALTIME_SIGNALS
527 _POSIX_SEMAPHORES
528 _POSIX_SPIN_LOCKS
529 _POSIX_THREAD_SAFE_FUNCTIONS
530 _POSIX_THREADS
531 _POSIX_TIMEOUTS
532 _POSIX_TIMERS
533 _POSIX2_C_BIND
534 — Symbolic constants defined with a value greater than zero:
535 _POSIX_JOB_CONTROL
536 _POSIX_REGEXP
537 _POSIX_SAVED_IDS
538 _POSIX_SHELL
Vol. 1: Base Definitions, Issue 8 Copyright © 2001-2024, IEEE and The Open Group. All rights reserved. 17
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539 — Symbolic constants defined with a value other than —1.
540 _POSIX_VDISABLE
541 Note: The symbols above represent historical options that are no longer allowed as options, but
542 are retained here for backwards-compatibility of applications.
543 + The system may support one or more options (see Section 2.1.6, on page 25) denoted by the
544 following symbolic constants:
545 _POSIX_ADVISORY_INFO
546 _POSIX_CPUTIME
547 _POSIX_DEVICE_CONTROL
548 _POSIX_FSYNC
549 _POSIX_IPV6
550 _POSIX_MEMLOCK
551 _POSIX_MEMLOCK_RANGE
552 _POSIX_MESSAGE_PASSING
553 _POSIX_PRIORITIZED_IO
554 _POSIX_PRIORITY_SCHEDULING
555 _POSIX_RAW_SOCKETS
556 _POSIX_SHARED_MEMORY_OBJECTS
557 _POSIX_SPAWN
558 _POSIX_SPORADIC_SERVER
559 _POSIX_SYNCHRONIZED_IO
560 _POSIX_THREAD_ATTR_STACKADDR
561 _POSIX_THREAD_CPUTIME
562 _POSIX_THREAD_ATTR_STACKSIZE
563 _POSIX_THREAD_PRIO_INHERIT
564 _POSIX_THREAD_PRIO_PROTECT
565 _POSIX_THREAD_PRIORITY_SCHEDULING
566 _POSIX_THREAD_PROCESS_SHARED
567 _POSIX_THREAD_SPORADIC_SERVER
568 _POSIX_TYPED_MEMORY_OBJECTS
569 _XOPEN_CRYPT
570 _XOPEN_REALTIME
571 _XOPEN_REALTIME_THREADS
572 _XOPEN_UNIX
573 If the Advisory Information option is supported, there shall be at least one file system that
574 supports the functionality.

575 2.1.3.2 POSIX Shell and Utilities

576 The following requirements apply to the shell and utilities:
577 « The system shall provide all the mandatory utilities in the Shell and Utilities volume of
578 POSIX.1-2024 with all the functional behavior described therein.
579 « The system shall support the Large File capabilities described in the Shell and Ultilities
580 volume of POSIX.1-2024.
581 « The system may support one or more options (see Section 2.1.6, on page 25) denoted by the
582 following symbolic constants. (The literal names below apply to the getconf utility.)
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POSIX2_C_DEV
POSIX2_CHAR_TERM
POSIX2_FORT_RUN
POSIX2_LOCALEDEF
POSIX2_SW_DEV
POSIX2_UPE
XOPEN_UNIX
XOPEN_UUCP

Additional language bindings and development utility options may be provided in other related
standards or in a future version of this standard. In the former case, additional symbolic
constants of the same general form as shown in this subsection should be defined by the related
standard document and made available to the application without requiring POSIX.1-2024 to be
updated.

XSI Conformance

This section describes the criteria for implementations providing conformance to the X/Open
System Interfaces (XSI) option (see Section 3.424, on page 93). The functionality described in this
section shall be provided on implementations that support the XSI option (and the rest of this
section is not further shaded).

POSIX.1-2024 describes utilities, functions, and facilities offered to application programs by the
X/Open System Interfaces (XSI) option. An XSI-conforming implementation shall meet the
criteria for POSIX conformance and the following requirements listed in this section.

XSI-conforming implementations shall set the symbolic constant _XOPEN_UNIX to a value
other than —1 and shall set the symbolic constant _XOPEN_VERSION to the value 800.

XSI System Interfaces
The following requirements apply to the system interfaces when the XSI option is supported:

+ The system shall support all the functions and headers defined in POSIX.1-2024 as part of
the XSI option denoted by the XSI marking in the SYNOPSIS section, and any extensions
marked with the XSI option marking (see Section 1.8.1, on page 7) within the text.

« The system shall support the following options defined within POSIX.1-2024 (see Section
2.1.6, on page 25):

_POSIX_FSYNC
_POSIX_THREAD_ATTR_STACKADDR
_POSIX_THREAD_ATTR_STACKSIZE
_POSIX_THREAD_PROCESS_SHARED

« The system may support the following XSI Option Groups (see Section 2.1.5.2, on page 22)
defined within POSIX.1-2024:
— Encryption
— Realtime

— Advanced Realtime
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— Realtime Threads
— Advanced Realtime Threads

XSI Shell and Utilities Conformance
The following requirements apply to the shell and utilities when the XSI option is supported:

« The system shall support all the utilities defined in the Shell and Ultilities volume of
POSIX.1-2024 as part of the XSI option denoted by the XSI marking in the SYNOPSIS
section, and any extensions marked with the XSI option marking (see Section 1.8.1, on
page 7) within the text.

« The system shall support the User Portability Utilities option and the Terminal
Characteristics option.

+ The system shall support creation of locales (see Chapter 7, on page 127).
+ The C-language Development utility c17 shall be supported.

« The XSI Development Utilities option may be supported. It consists of the following
software development utilities:

admin  delta  rmdel  val

cflow  get sact what

ctags nm sccs

cxref  prs unget
Option Groups

An Option Group is a group of related functions or options defined within the System Interfaces
volume of POSIX.1-2024.

If an implementation supports an Option Group, then the system shall support the functional
behavior described herein.

If an implementation does not support an Option Group, then the system need not support the
functional behavior described herein.

Subprofiling Considerations

Profiling standards supporting functional requirements less than that required in POSIX.1-2024
may subset both mandatory and optional functionality required for POSIX Conformance (see
Section 2.1.3, on page 17) or XSI Conformance (see Section 2.1.4, on page 19). Such profiles shall
organize the subsets into Subprofiling Option Groups.

XRAT Appendix E (on page 3943) describes a representative set of such Subprofiling Option
Groups for use by profiles applicable to specialized realtime systems. POSIX.1-2024 does not
require that the presence of Subprofiling Option Groups be testable at compile-time (as symbols
defined in any header) or at runtime (via sysconf() or getconf).

A Subprofiling Option Group may provide basic system functionality that other Subprofiling
Option Groups and other options depend upon.* If a profile of POSIX.1-2024 does not require an
implementation to provide a Subprofiling Option Group that provides features utilized by a
required Subprofiling Option Group (or option),” the profile shall specify® all of the following:
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660 + Restricted or altered behavior of interfaces defined in POSIX.1-2024 that may differ on an
661 implementation of the profile
662 + Additional behaviors that may produce undefined or unspecified results
663 + Additional implementation-defined behavior that implementations shall be required to
664 document in the profile’s conformance document
665 if any of the above is a result of the profile not requiring an interface required by POSIX.1-2024.
666 The following additional rules shall apply to all profiles of POSIX.1-2024:
667 + Any application that conforms to that profile shall also conform to POSIX.1-2024, unless
668 the application depends on the definition of a profile support indicator macro in
669 <unistd.h> (that is, a profile shall not require restricted, altered, or extended behaviors of
670 an implementation of POSIX.1-2024).
671 « Profiles are permitted to require the definition of a profile support indicator macro with a
672 name beginning _ POSIX_AEP_ in <unistd.h>.
673 « Profiles shall require the definition of the macro _POSIX_SUBPROFILE in <unistd.h> on
674 implementations that do not meet all of the requirements of a POSIX.1-conforming
675 implementation.
676 « Profiles are permitted to add additional requirements to the limits defined in <limits.h>
677 and <stdint.h>, subject to the following:
678 For the limits in <limits.h> and <stdint.h>:
679 — If the limit is specified as having a fixed value, it shall not be changed by a profile.
680 — If a limit is specified as having a minimum or maximum acceptable value, it may be
681 changed by a profile as follows:
682 — A profile may increase a minimum acceptable value, but shall not make a
683 minimum acceptable value smaller.
684 — A profile may reduce a maximum acceptable value, but shall not make a
685 maximum acceptable value larger.
686 « A profile shall not change a limit specified as having a minimum or maximum value into a
687 limit specified as having a fixed value.
688 « A profile shall not create new limits.
689 + Any implementation that conforms to POSIX.1-2024 (including all options and extended
690 limits required by the profile) shall also conform to that profile, except for the possible
691 omission from <unistd.h> of a profile support indicator macro required by the profile.
692 4. As an example, the File System profiling option group provides underlying support for pathname resolution and file creation which are
693 needed by any interface in POSIX.1-2024 that parses a path argument. If a profile requires support for the Device Input and Output
694 profiling option group but does not require support for the File System profiling option group, the profile needs to specify how pathname
695 resolution is to behave in that profile, how the O_CREAT flag to open() is to be handled (and the use of the character 'a' in the mode
696 argument of fopen () when a pathname argument names a file that does not exist), and specify lots of other details.

697 5. As an example, POSIX.1-2024 requires that implementations claiming to support the Range Memory Locking option also support the

698 Process Memory Locking option. A profile could require that the Range Memory Locking option had to be supplied without requiring that
699 the Process Memory Locking option be supplied as long as the profile specifies everything an application developer or system implementor
700 would have to know to build an application or implementation conforming to the profile.

701 6. Note that the profile could just specify that any use of the features not specified by the profile would produce undefined or unspecified
702 results.
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XSI Option Groups

This section describes Option Groups to support the definition of XSI conformance within the
System Interfaces volume of POSIX.1-2024. The functionality described in this section shall be
provided on implementations that support the XSI option and the appropriate Option Group
(and the rest of this section is not further shaded).

The following Option Groups are defined.

Encryption

The Encryption Option Group is denoted by the symbolic constant _XOPEN_CRYPT. It includes
the following functions:

crypt(), encrypt(), setkey ()
These functions are marked CRYPT.

Due to export restrictions on the cryptographic algorithm in some countries, implementations
may be restricted in making these functions available. All the functions in the Encryption
Option Group may therefore return [ENOSYS] or, alternatively, encrypt () shall return [ENOSYS]
for the decryption operation.

An implementation that claims conformance to this Option Group shall set _"XOPEN_CRYPT to
a value other than -1.

Realtime
The Realtime Option Group is denoted by the symbolic constant _XOPEN_REALTIME.

This Option Group includes a set of realtime functions drawn from options within POSIX.1-2024
(see Section 2.1.6, on page 25).

Where entire functions are included in the Option Group, the NAME section is marked with
REALTIME. Where additional semantics have been added to existing pages, the new material is
identified by use of the appropriate margin legend for the underlying option defined within
POSIX.1-2024.

An implementation that claims conformance to this Option Group shall set
_XOPEN_REALTIME to a value other than —1.

This Option Group consists of the set of the following options from within POSIX.1-2024 (see
Section 2.1.6, on page 25):

_POSIX_FSYNC

_POSIX_MEMLOCK
_POSIX_MEMLOCK_RANGE
_POSIX_MESSAGE_PASSING
_POSIX_PRIORITIZED_IO
_POSIX_PRIORITY_SCHEDULING
_POSIX_SHARED_MEMORY_OBJECTS
_POSIX_SYNCHRONIZED_IO

If the symbolic constant _XOPEN_REALTIME is defined to have a value other than -1, then the
following symbolic constants shall be defined by the implementation to have the value 202405L:
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742 _POSIX_MEMLOCK
743 _POSIX_MEMLOCK_RANGE
744 _POSIX_MESSAGE_PASSING
745 _POSIX_PRIORITY_SCHEDULING
746 _POSIX_SHARED_MEMORY_OBJECTS
747 _POSIX_SYNCHRONIZED_IO
748 The functionality associated with _POSIX_FSYNC shall always be supported on XSI-conformant
749 systems.
750 Support of _POSIX_PRIORITIZED_IO on XSI-conformant systems is optional. If
751 _POSIX_PRIORITIZED_IO is supported, then asynchronous I/O operations performed by
752 aio_read (), aio_write(), and lio_listio() shall be submitted at a priority equal to the scheduling
753 priority equal to a base scheduling priority minus aiocbp—>aio_reqprio. If Thread Execution
754 Scheduling is not supported, then the base scheduling priority is that of the calling process;
755 otherwise, the base scheduling priority is that of the calling thread. The implementation shall
756 also document for which files I/O prioritization is supported.
757 Advanced Realtime
758 An implementation that claims conformance to this Option Group shall also support the
759 Realtime Option Group.
760 Where entire functions are included in the Option Group, the NAME section is marked with
761 ADVANCED REALTIME. Where additional semantics have been added to existing pages, the
762 new material is identified by use of the appropriate margin legend for the underlying option
763 defined within POSIX.1-2024.
764 This Option Group consists of the set of the following options from within POSIX.1-2024 (see
765 Section 2.1.6, on page 25):
766 _POSIX_ADVISORY_INFO
767 _POSIX_CPUTIME
768 _POSIX_SPAWN
769 _POSIX_SPORADIC_SERVER
770 _POSIX_TYPED_MEMORY_OBJECTS
771 If the implementation supports the Advanced Realtime Option Group, then the following
772 symbolic constants shall be defined by the implementation to have the value 202405L:
773 _POSIX_ADVISORY_INFO
774 _POSIX_CPUTIME
775 _POSIX_SPAWN
776 _POSIX_SPORADIC_SERVER
777 _POSIX_TYPED_MEMORY_OBJECTS
778 If the symbolic constant _POSIX_SPORADIC_SERVER is defined, then the symbolic constant
779 _POSIX_PRIORITY_SCHEDULING shall also be defined by the implementation to have the
780 value 202405L.
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Realtime Threads

The Realtime Threads Option Group is denoted by the symbolic constant
_XOPEN_REALTIME_THREADS.

This Option Group consists of the set of the following options from within POSIX.1-2024 (see
Section 2.1.6, on page 25):

_POSIX_THREAD_PRIO_INHERIT
_POSIX_THREAD_PRIO_PROTECT
_POSIX_THREAD_PRIORITY_SCHEDULING
_POSIX_THREAD_ROBUST_PRIO_INHERIT
_POSIX_THREAD_ROBUST_PRIO_PROTECT

Where applicable, whole pages are marked REALTIME THREADS, together with the
appropriate option margin legend for the SYNOPSIS section (see Section 1.8.1, on page 7).

An implementation that claims conformance to this Option Group shall set
_XOPEN_REALTIME_THREADS to a value other than —1.

If the symbol _XOPEN_REALTIME_THREADS is defined to have a value other than -1, then the
following options shall also be defined by the implementation to have the value 202405L:

_POSIX_THREAD_PRIO_INHERIT
_POSIX_THREAD_PRIO_PROTECT
_POSIX_THREAD_PRIORITY_SCHEDULING
_POSIX_THREAD_ROBUST_PRIO_INHERIT
_POSIX_THREAD_ROBUST_PRIO_PROTECT

Advanced Realtime Threads

An implementation that claims conformance to this Option Group shall also support the
Realtime Threads Option Group.

Where entire functions are included in the Option Group, the NAME section is marked with
ADVANCED REALTIME THREADS. Where additional semantics have been added to existing
pages, the new material is identified by use of the appropriate margin legend for the underlying
option defined within POSIX.1-2024.

This Option Group consists of the set of the following options from within POSIX.1-2024 (see
Section 2.1.6, on page 25):

_POSIX_THREAD_CPUTIME
_POSIX_THREAD_SPORADIC_SERVER

If the symbolic constant _POSIX_THREAD_SPORADIC_SERVER is defined to have the value
202405L, then the symbolic constant _ POSIX_THREAD_PRIORITY_SCHEDULING shall also be
defined by the implementation to have the value 202405L.

If the implementation supports the Advanced Realtime Threads Option Group, then the
following symbolic constants shall be defined by the implementation to have the value 202405L.:

_POSIX_THREAD_CPUTIME
_POSIX_THREAD_SPORADIC_SERVER
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2.1.6

Options

The symbolic constants defined in <unistd.h>, Constants for Options and Option Groups (on
page 458) reflect implementation options for POSIX.1-2024. These symbols can be used by the
application to determine which of three categories of support for optional facilities are provided
by the implementation.

1. Option not supported for compilation.

The implementation advertises at compile time (by defining the constant in <unistd.h>
with value -1, or by leaving it undefined) that the option is not supported for compilation
and, at the time of compilation, is not supported for runtime use. In this case, the headers,
data types, function interfaces, and utilities required only for the option need not be
present. A later runtime check using the fpathconf(), pathconf(), or sysconf functions
defined in the System Interfaces volume of POSIX.1-2024 or the getconf utility defined in
the Shell and Utilities volume of POSIX.1-2024 can in some circumstances indicate that
the option is supported at runtime. (For example, an old application binary might be run
on a newer implementation to which support for the option has been added.)

2. Option always supported.

The implementation advertises at compile time (by defining the constant in <unistd.h>
with a value greater than zero) that the option is supported both for compilation and for
use at runtime. In this case, all headers, data types, function interfaces, and utilities
required only for the option shall be available and shall operate as specified. Runtime
checks with fpathconf(), pathconf(), or sysconf shall indicate that the option is supported.

3. Option might or might not be supported at runtime.

The implementation advertises at compile time (by defining the constant in <unistd.h>
with value zero) that the option is supported for compilation and might or might not be
supported at runtime. In this case, the fpathconf(), pathconf(), or sysconf() functions
defined in the System Interfaces volume of POSIX.1-2024 or the getconf utility defined in
the Shell and Utilities volume of POSIX.1-2024 can be used to retrieve the value of each
symbol on each specific implementation to determine whether the option is supported at
runtime. All headers, data types, and function interfaces required to compile and execute
applications which use the option at runtime (after checking at runtime that the option is
supported) shall be provided, but if the option is not supported at runtime they need not
operate as specified. Utilities or other facilities required only for the option, but not
needed to compile and execute such applications, need not be present.

If an option is not supported for compilation, an application that attempts to use anything
associated only with the option is considered to be requiring an extension. Unless explicitly
specified otherwise, the behavior of functions associated with an option that is not supported at
runtime is unspecified, and an application that uses such functions without first checking
fpathconf(), pathconf('), or sysconf is considered to be requiring an extension.

Margin codes are defined for each option (see Section 1.8.1, on page 7).

2.1.6.1  System Interfaces
Refer to <unistd.h>, Constants for Options and Option Groups (on page 458) for the list of
options.
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Shell and Ultilities

Each of these symbols shall be considered valid names by the implementation. Refer to
<unistd.h>, Constants for Options and Option Groups (on page 458).

The literal names shown below apply only to the getconf utility.

POSIX2_C_DEV
The system supports the C-Language Development Utilities option.

The utilities in the C-Language Development Utilities option are used for the development
of C-language applications, including compilation or translation of C source code and
complex program generators for simple lexical tasks and processing of context-free
grammars.

The utilities listed below may be provided by a conforming system; however, any system
claiming conformance to the C-Language Development Utilities option shall provide all of
the utilities listed.

cl7
lex
yacc

POSIX2_CHAR_TERM
The system supports the Terminal Characteristics option. This value need not be present on
a system not supporting the User Portability Utilities option.

Where applicable, the dependency is noted within the description of the utility.

This option applies only to systems supporting the User Portability Utilities option. If
supported, then the system supports at least one terminal type capable of all operations
described in POSIX.1-2024; see Section 10.2 (on page 197).

POSIX2_FORT_RUN
The system supports the FORTRAN Runtime Utilities option.

The asa utility is the only utility in the FORTRAN Runtime Utilities option.

The asa utility may be provided by a conforming system; however, any system claiming
conformance to the FORTRAN Runtime Utilities option shall provide the asa utility.

POSIX2_LOCALEDEF
The system supports the Locale Creation Utilities option.

If supported, the system supports the creation of locales as described in the localedef utility.

The localedef utility may be provided by a conforming system; however, any system
claiming conformance to the Locale Creation Utilities option shall provide the localedef
utility.

POSIX2_SW_DEV
The system supports the Software Development Utilities option.

The utilities in the Software Development Utilities option are used for the development of
applications, including compilation or translation of source code, the creation and
maintenance of library archives, and the maintenance of groups of inter-dependent
programs.

The utilities listed below may be provided by the conforming system; however, any system
claiming conformance to the Software Development Utilities option shall provide all of the
utilities listed here.
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905 ar
906 make
907 nm
908 strip
909 UP POSIX2_UPE
910 The system supports the User Portability Utilities option.
911 The utilities in the User Portability Utilities option shall be implemented on all systems that
912 claim conformance to this option, except for the vi utility which is noted as having features
913 that cannot be implemented on all terminal types; if the POSIX2_CHAR_TERM option is
914 supported, the system shall support all such features on at least one terminal type; see
915 Section 10.2 (on page 197).
916 The list of utilities in the User Portability Utilities option is as follows:
917 bg fc  jobs  more vi
918 ex fg  man  talk
919 XSl XOPEN_UNIX
920 The system supports the X/Open System Interfaces (XSI) option (see Section 2.1.4, on page
921 19).
922  UU XOPEN_UUCP
923 The system supports the UUCP Utilities option.
924 The list of utilities in the UUCP Utilities option is as follows:
925 uucp
926 uustat
927 uux

o8 2.2 Application Conformance

929 For the purposes of POSIX.1-2024, the application conformance requirements given in this
930 section apply.

931 All applications claiming conformance to POSIX.1-2024 shall use only language-dependent
932 services for the C programming language described in Section 2.3 (on page 29), shall use only
933 the utilities and facilities defined in the Shell and Utilities volume of POSIX.1-2024, and shall fall
934 within one of the following categories.

95 221  Strictly Conforming POSIX Application

936 A Strictly Conforming POSIX Application is an application that requires only the facilities
937 described in POSIX.1-2024. Such an application:
938 1. Shall accept any implementation behavior that results from actions it takes in areas
939 described in POSIX.1-2024 as implementation-defined or unspecified, or where POSIX.1-2024
940 indicates that implementations may vary
941 2. Shall not perform any actions that are described as producing undefined results
942 3. For symbolic constants, shall accept any value in the range permitted by POSIX.1-2024,
943 but shall not rely on any value in the range being greater than the minimums listed or
944 being less than the maximums listed in POSIX.1-2024
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4. Shall not use facilities designated as obsolescent

5. Is required to tolerate and permitted to adapt to the presence or absence of optional
facilities whose availability is indicated by Section 2.1.3 (on page 17)

6. For the C programming language, shall not produce any output dependent on any
behavior described in the ISO C standard as unspecified, undefined, or implementation-
defined, unless the System Interfaces volume of POSIX.1-2024 specifies the behavior

7. For the C programming language, shall not exceed any minimum implementation limit
defined in the ISO C standard, unless the System Interfaces volume of POSIX.1-2024
specifies a higher minimum implementation limit

8. For the C programming language, shall define _POSIX_C_SOURCE to be 202405L before
any header is included

Within POSIX.1-2024, any restrictions placed upon a Conforming POSIX Application shall
restrict a Strictly Conforming POSIX Application.

Conforming POSIX Application

ISO/IEC Conforming POSIX Application

An ISO/IEC Conforming POSIX Application is an application that uses only the facilities
described in POSIX.1-2024 and approved Conforming Language bindings for any ISO or IEC
standard. Such an application shall include a statement of conformance that documents all
options and limit dependencies, and all other ISO or IEC standards used.

<National Body> Conforming POSIX Application

A <National Body> Conforming POSIX Application differs from an ISO/IEC Conforming
POSIX Application in that it also may use specific standards of a single ISO/IEC member body
referred to here as <National Body>. Such an application shall include a statement of
conformance that documents all options and limit dependencies, and all other <National Body>
standards used.

Conforming POSIX Application Using Extensions

A Conforming POSIX Application Using Extensions is an application that differs from a
Conforming POSIX Application only in that it uses non-standard facilities that are consistent
with POSIX.1-2024. Such an application shall fully document its requirements for these extended
facilities, in addition to the documentation required of a Conforming POSIX Application. A
Conforming POSIX Application Using Extensions shall be either an ISO/IEC Conforming
POSIX Application Using Extensions or a <National Body> Conforming POSIX Application
Using Extensions (see Section 2.2.2.1 and Section 2.2.2.2).
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Strictly Conforming XSI Application

A Strictly Conforming XSI Application is an application that requires only the facilities
described in POSIX.1-2024. Such an application:

1. Shall accept any implementation behavior that results from actions it takes in areas
described in POSIX.1-2024 as implementation-defined or unspecified, or where POSIX.1-2024
indicates that implementations may vary

2. Shall not perform any actions that are described as producing undefined results

3. For symbolic constants, shall accept any value in the range permitted by POSIX.1-2024,
but shall not rely on any value in the range being greater than the minimums listed or
being less than the maximums listed in POSIX.1-2024

4. Shall not use facilities designated as obsolescent

5. Is required to tolerate and permitted to adapt to the presence or absence of optional
facilities whose availability is indicated by Section 2.1.4 (on page 19)

6. For the C programming language, shall not produce any output dependent on any
behavior described in the ISO C standard as umnspecified, undefined, or implementation-
defined, unless the System Interfaces volume of POSIX.1-2024 specifies the behavior

7. For the C programming language, shall not exceed any minimum implementation limit
defined in the ISO C standard, unless the System Interfaces volume of POSIX.1-2024
specifies a higher minimum implementation limit

8. For the C programming language, shall define _XOPEN_SOURCE to be 800 before any
header is included

Within POSIX.1-2024, any restrictions placed upon a Conforming POSIX Application shall
restrict a Strictly Conforming XSI Application.

Conforming XSI Application Using Extensions

A Conforming XSI Application Using Extensions is an application that differs from a Strictly
Conforming XSI Application only in that it uses non-standard facilities that are consistent with
POSIX.1-2024. Such an application shall fully document its requirements for these extended
facilities, in addition to the documentation required of a Strictly Conforming XSI Application.

Language-Dependent Services for the C Programming Language

Implementors seeking to claim conformance using the ISO C standard shall claim POSIX
conformance as described in Section 2.1.3 (on page 17).

Other Language-Related Specifications

POSIX.1-2024 is currently specified in terms of the shell command language and ISO C. Bindings
to other programming languages are being developed.

If conformance to POSIX.1-2024 is claimed for implementation of any programming language,
the implementation of that language shall support the use of external symbols distinct to at least
31 bytes in length in the source program text. (That is, identifiers that differ at or before the
thirty-first byte shall be distinct.) If a national or international standard governing a language
defines a maximum length that is less than this value, the language-defined maximum shall be
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Other Language-Related Specifications Conformance
1017 supported. External symbols that differ only by case shall be distinct when the character set in
1018 use distinguishes uppercase and lowercase characters and the language permits (or requires)
1019 uppercase and lowercase characters to be distinct in external symbols.
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