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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): 
 

• 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. 

• 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. 

• 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. 

• 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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The following areas are outside 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. 
 
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 IEEE 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. 
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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. 
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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.1 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.2 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. 

1 Available at: https://ieeexplore.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.3 

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.4 

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,5 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: 

 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 stty 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 [ ]  

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-
related functions and utilities and the fprintf() and fscanf() formatting functions. 
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2. 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. 
 

3. 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>. 
 

4. 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. 
 

5. Brackets shown in this font, "[ ]", 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. (a,b) means the range of all values from a to b, including neither a nor b. 
 

2. [a,b] means the range of all values from a to b, including a and b. 
 

3. [a,b) means the range of all values from a to b, including a, but not b. 
 

4. (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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