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Abstract

This standard 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. This standard is intended to be used by both
applications 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 this standard and why features were included or discarded by the standard developers, is included
in the Rationale (Informative) volume.

The following areas are outside the scope of this standard:
+ Graphics interfaces
« Database management system interfaces
o Record I/O considerations
« Object or binary code portability
» System configuration and resource availability

This standard describes the external characteristics and facilities that are of importance to applications 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), batch job, batch system, built-in
utility, byte, child, command language interpreter, CPU, extended regular expression (ERE), FIFO, file access control mechanism,
input/output (I/0), job control, network, portable operating system interface (POSIX®), parent, shell, stream, string, synchronous,
system, thread, X/Open System Interface (XSI)

Feedback

This standard hasbeen prepared by the Austin Group. Feedback relating to the material contained in this standard may be
submitted using the Austin Group web site at www.opengroup.org/austin/bugreport.html.
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77 Introduction

378 Note: This introduction is not part of IEEE Std 1003.1-200x, Standard for Information Technology —
379 Portable Operating System Interface (POSIX).

380 This draft standard was developed, and is maintained, by a joint working group of members of
381 the IEEE Portable Applications Standards Committee, members of The Open Group, and
382 members of ISO/IEC Joint Technical Committee 1. This joint working group is known as the
383 Austin Group.!

384 The Austin Group arose out of discussions amongst the parties which started in early 1998,
385 leading to an initial meeting and formation of the group in September 1998. The purpose of the
386 Austin Group is to develop and maintain the core open systems interfaces that are the POSIX®
387 1003.1 (and former 1003.2) standards, ISO/IEC 9945 Parts 1 to 4, and the core of the Single UNIX
388 Specification.

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

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

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

400 Background

401 The developers of this standard represent a cross section of hardware manufacturers, vendors of
402 operating systems and other software development tools, software designers, consultants,
403 academics, authors, applications programmers, and others.

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

410 Although originated to refer to the original IEEE Std 1003.1-1988, the name POSIX more
411 correctly refers to a family of related standards: IEEE Std 1003.n and the parts of ISO/IEC 9945.
412 In earlier editions of the IEEE standard, the term POSIX was used as a synonym for
413 IEEE Std 1003.1-1988. A preferred term, POSIX.1, emerged. This maintained the advantages of
414 1. The Austin Group is named after the location of the inaugural meeting held at the IBM facility in AexgiinTSeptember 1998.

415 2. The name POSIX was suggested by Richard Stallman. Kpiscted to be pronouncgmhz-icks, as n positive, not poh-six, or ather
416 variations. The pronunciation has been published in an attempt to promulgate a standaagizsfdreferring to a standard operating
417 system interface.
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readability of the symbol “POSIX” without being ambiguous with the POSIX family of
standards.

Audience

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

1.

2
3.
4

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 this standard:

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. This standard codifies the common, existing definition of the UNIX
system.

Interface, Not Implementation

This standard 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

This standard 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. This standard 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

Copyright (C) 2006 IEEE and The Open Group, All Rights Reserved [
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460 have been added as optional extensions.

461 ¢ Broadly Implementable

462 The developers of this standard endeavored to make all specified functions implementable
463 across a wide range of existing and potential systems, including;:

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

466 2. Compatible systems that are not derived from the original UNIX system code

467 3. Emulations hosted on entirely different operating systems

468 4. Networked systems

469 5. Distributed systems

470 6. Systems running on a broad range of hardware

471 No direct references to this goal appear in this standard, but some results of it are
472 mentioned in the Rationale (Informative) volume.

473 ¢ Minimal Changes to Historical Implementations

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

478 The adoption of the 1988 and 1990 IEEE systeminterface standards, the 1992 IEEE shell
479 and utilities standard, the various Open Group (formerly X/Open) specifications, and the
480 2001 Edition of this standard and its technical corrigenda have have consolidated this
481 consensus, and this revision reflects the significantly increased level of consensus arrived
482 at since the original versions. The authors of the original versions tried, as much as
483 possible, to follow the principles below when creating new specifications:

484 1. By standardizing an interface like one in an historical implementation; for example,
485 directories

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

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

491 This standard is specifically not a codification of a particular vendor’s product.

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

499 « Minimal Changes to Existing Application Code

500 A goal of this standard was to minimize additional work for the developers of
501 applications. However, because every known historical implementation will have to
502 change at least slightly to conform, some applications will have to change.
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This Standard

This standard defines the Portable Operating System Interface (POSIX) requirements and
consists of the following volumes:

« Base Definitions
 Shell and Utilities
o System Interfaces

» Rationale (Informative) (this volume)

This Volume

This volume is being 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 this standard 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 this standard 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 this standard, 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 this standard, it is used in this
volume to refer to the elements of the POSIX Realtime Extension amendment. (This was
earlierreferred to as POSIX.4 during the standard development process.)

POSIX.1c
Although this term is not used in the normative text of this standard, 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 this
standard: 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 1/5C22.

XSI option
The portions of this standard addressing the extension added for support of the Single
UNIX Specification.
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Participants

IEEE Std 1003.1-200x was prepared by the Austin Group, sponsored by the Portable
Applications Standards Committee of the IEEE Computer Society, The Open Group, and
ISO/SC22.

Notes to Reviewers

This section with side shading will not appear in the final copy. - Ed.

This section will be completed once the standard is approved.
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Trademarks

The following information is given for the convenience of users of this standard and does not
constitute endorsement of these products by The Open Group or the IEEE. There may be other
products mentioned in the text that might be covered by trademark protection and readers are
advised to verify them independently.

1003.1™ is a trademark of the Institute of Electrical and Electronic Engineers, Inc.

AIX? is a registered trademark of IBM Corporation.

AT&T® is a registered trademark of AT&T in the U.S.A. and other countries.

BSD™ is a trademark of the University of California, Berkeley, U.S.A.

Hewlett-Packard®, HP®, and HP-UX® are registered trademarks of Hewlett-Packard Company.
IBM® is a registered trademark of International Business Machines Corporation.

Boundaryless Information Flow™ and TOGAF™ are trademarks and Motif®, Making Standards
Work®, OSF/1®, The Open Group®, UNIX®, and the “X” device are registered trademarks of
The Open Group in the United States and other countries.

POSIX® is a registered trademark of the Institute of Electrical and Electronic Engineers, Inc.

®

Sun® and Sun Microsystems® are registered trademarks of Sun Microsystems, Inc.

/usr/group® is a registered trademark of UniForum, the International Network of UNIX System
Users.
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