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IEEE Standards documents are developed within the Technical Com-
mittees of the IEEE Societies and the Standards Coordinating Commit-
tees of the IEEE Standards Board. Members of the committees serve
voluntarily and without compensation. They are not necessarily members
of the Institute. The standards developed within IEEE represent a con-
sensus of the broad expertise on the subject within the Institute as well as
those activities outside of IEEE that have expressed an interest in partic-
ipating in the development of the standard.

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. Every IEEE Standard is subjected to
review at least every five years for revision or reaffirmation. When a docu-
ment is more than five years old and has not been reaffirmed, it is reason-
able 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.

Comments for revision of IEEE Standards are welcome from any inter-
ested party, regardless of membership affiliation with IEEE. Suggestions
for changes in documents should be in the form of a proposed change of
text, together with appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the mean-
ing of portions of standards as they relate to specific applications. When
the need for interpretations is brought to the attention of IEEE, the Insti-
tute will initiate action to prepare appropriate responses. Since IEEE
Standards represent a consensus of all concerned interests, it is impor-
tant to ensure that any interpretation has also received the concurrence
of a balance of interests. For this reason IEEE and the members of its
technical committees are not able to provide an instant response to inter-
pretation requests except in those cases where the matter has previously
received formal consideration.

Comments on standards and requests for interpretations should be
addressed to:

Secretary, IEEE Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331

USA

IEEE standards documents may involve the use of patented technol-
ogy. Their approval by the Institute of Electrical and Electronics Engi-
neers, Inc. does not mean that using such technology for the purpose of|
conforming to such standards is authorized by the patent owner. It is the
obligation of the user of such technology to obtain all necessary
permissions.
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Introduction

(This Introduction is not a normative part of IEEE Std 1003.1b-1993, IEEE Standard for Information
Technology—Portable Operating System Interface (POSIX)—Part 1: System Application Program
Interface (API)—Amendment 1: Realtime Extension [C Languagel)

1 The purpose of this standard is to define a standard operating system interface
2 and environment based on the UNIXY Operating System documentation to sup-
3 port application portability at the source level. This is intended for systems
4 implementors and applications software developers.

5 Initially,? the focus of this standard is to provide standardized services via a C
6 language interface. Future revisions are expected to contain bindings for other
7 programming languages as well as for the C language. This will be accomplished
8 by breaking this standard into multiple portions—one defining core requirements
9 independent of any programming language, and others composed of programming
10 language bindings.

11 The core requirements portion will define a set of required services common to
12 any programming language that can be reasonably expected to form a language
13 binding to this standard. These services will be described in terms of functional
14 requirements and will not define programming language-dependent interfaces.
15 Language bindings will consist of two major parts. One will contain the program-
16 ming language’s standardized interface for accessing the core services defined in
17 the programming language-independent core requirements section of this stan-
18 dard. The other will contain a standardized interface for language-specific ser-
19 vices. Any implementation claiming conformance to this standard with any
20 language binding will be required to comply with both sections of the language
21 binding.

22 Within this document, the term “POSIX.1” refers to this standard itself.

23 Organization of This Standard

24 This standard is divided into four elements:
25 (1) Statement of scope and list of normative references (Section 1)
26 (2) Definitions and global concepts (Section 2)
27 -
28 1) UNIX is a registered trademark in the USA and other countries licensed exclusively through
29 X/Open.
30 2) The vertical rules in the right margin depict technical or significant non-editorial changes from
31 IEEE Std 1003.1-1990 to IEEE Std 1003.1b-1993. A vertical rule beside an empty line indicates
32 deleted text. The unmodified text of IEEE Std 1003.1-1990 is included for convenience and is
33 believed to be correct. If there are technical differences between the text of this document not
34 marked as part of IEEE Std 1003.1b-1993 and the corresponding separately published text of
35 IEEE Std 1003.1-1990, the text of the separately published IEEE Std 1003.1-1990 prevails.

X Introduction

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on March 05,2026 at 04:17:57 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1003.1b-1993


http://www.avadocuments.com/doc/ieee-1003-1b-1993
http://www.avadocuments.com/doc/ieee-1003-1b-1993

36 (3) The various interface facilities (Sections 3 through 9 and 11 through 15) |

37 (4) Data interchange format (Section 10)

38 Most of the sections describe a single service interface. The C Language binding
39 for the service interface is given in the subclause labeled Synopsis. The Descrip-
40 tion subclause provides a specification of the operation performed by the service
41 interface. Some examples may be provided to illustrate the interfaces described.
42 In most cases there are also Returns and Errors subclauses specifying return
43 values and possible error conditions. References are used to direct the reader to
44 other related sections. Additional material to complement sections in this stan-
45 dard may be found in the Rationale and Notes, Annex B. This annex provides
46 historical perspectives into the technical choices made by the developers of this
47 standard. It also provides information to emphasize consequences of the inter-
46 faces described in the corresponding section of this standard.

49 Informative annexes are not part of the standard and are provided for information
50 only. (There is a type of annex called “normative” that is part of a standard and
51 imposes requirements, but there are currently no such normative annexes in this
52 standard.) They are provided for guidance and to help understanding.

53 In publishing this standard, its developers simply intend to provide a yardstick
54 against which various operating system implementations can be measured for
55 conformance. It is not the intent of the developers to measure or rate any pro-
56 ducts, to reward or sanction any vendors of products for conformance or lack of
57 conformance to this standard, or to attempt to enforce this standard by these or
58 any other means. The responsibility for determining the degree of conformance or
59 lack thereof with this standard rests solely with the individual who is evaluating

60 the product claiming to be in conformance with this standard.

61 Base Documents

62 The various interface facilities described herein are based on the 1984 /usr/group
63 Standard derived and published by the UniForum (formerly /usr/group) Stan-
64 dards Committee. The 1984 /usr/group Standard and this standard are largely
65 based on UNIX Seventh Edition, UNIX System III, UNIX System V, 4.2BSD, and

66 4.3BSD documentation,® but wherever possible, compatibility with other systems
67 derived from the UNIX operating system, or systems compatible with that system,
68 has been maintained.

69 Background

70 The developers of POSIX.1 represent a cross-section of hardware manufacturers,
71 vendors of operating systems and other software development tools, software
72 designers, consultants, academics, authors, applications programmers, and oth-
73 ers. In the course of their deliberations, the developers reviewed related Ameri-
74 can and international standards, both published and in progress.
75 I
76 3) The IEEE is grateful to both AT&T and UniForum for permission to use their materials.
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7 Conceptually, POSIX.1 describes a set of fundamental services needed for the

78 efficient construction of application programs. Access to these services has been
79 provided by defining an interface, using the C programming language, that estab-
80 lishes standard semantics and syntax. Since this interface enables application
81 writers to write portable applications—it was developed with that goal in mind—
82 it has been designated POSIX,Y an acronym for Portable Operating System
83 Interface.

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

90 Audience

91 The intended audience for ISO/IEC 9945 is all persons concerned with an
92 industry-wide standard operating system based on the UNIX system. This
93 includes at least four groups of people:

94 (1) Persons buying hardware and software systems;

9% (2) Persons managing companies that are deciding on future corporate com-
96 puting directions;

97 (3) Persons implementing operating systems, and especially

98 (4) Persons developing applications where portability is an objective.

99 Purpose

100  Several principles guided the development of this standard:

101 Application Oriented

102 The basic goal was to promote portability of application programs across

103 UNIX system environments by developing a clear, consistent, and unam-

104 biguous standard for the interface specification of a portable operating

105 system based on the UNIX system documentation. This standard

106 codifies the common, existing definition of the UNIX system. There was

107 no attempt to define a new system interface.

108 Interface, Not Implementation

109 This standard defines an interface, not an implementation. No distinc-

110 tion is made between library functions and system calls: both are

11 referred to as functions. No details of the implementation of any func-

112 tion are given (although historical practice is sometimes indicated in

113 S

114 4) The name POSIX was suggested by Richard Stallman. It is expected to be pronounced pahz-icks,

115 as in positive, not poh-six, or other variations. The pronunciation has been published in an

116 attempt to promulgate a standardized way of referring to a standard operating system interface.
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1 Annex B). Symbolic names are given for constants (such as signals and

11 error numbers) rather than numbers.

11 Source, Not Object, Portability

120 This standard has been written so that a program written and
12; translated for execution on one conforming implementation may also be
12 translated for execution on another conforming implementation. This
124 standard does not guarantee that executable (object or binary) code will
124 execute under a different conforming implementation than that for
125 which it was translated, even if the underlying hardware is identical.
126 However, few impediments were placed in the way of binary compatibil-
127 ity, and some remarks on this are found in Annex B. See B.1.3.1.1 and
120 B.4.8.

124 The C Language

130 This standard is written in terms of the standard C language as
131 specified in the C Standard {2}.5 See B.1.3 and B.1.1.1.

132 No Super-User, No System Administration

134 There was no intention to specify all aspects of an operating system.
134 System administration facilities and functions are excluded from
130 POSIX.1, and functions usable only by the super-user have not been
134 included. Annex B notes several such instances. Still, an implementa-
137 tion of the standard interface may also implement features not in this
13 standard; see 1.3.1.1. This standard is also not concerned with
139 hardware constraints or system maintenance.

140 Minimal Interface, Minimally Defined

14: In keeping with the historical design principles of the UNIX system,
142 POSIX.1 is as minimal as possible. For example, it usually specifies only
1401 one set of functions to implement a capability. Exceptions were made in
144 some cases where long tradition and many existing applications
141 included certain functions, such as creat(). In such cases, as throughout
14¢ POSIX.1, redundant definitions were avoided: creat() is defined as a spe-
147 cial case of open(). Redundant functions or implementations with less
14¢ tradition were excluded.

144 Broadly Implementable

156 The developers of POSIX.1 endeavored to make all specified functions
151 implementable across a wide range of existing and potential systems,
15 including:
15: (1) All of the current major systems that are ultimately derived from
15-4 the original UNIX system code (Version 7 or later)
157 —
156 5) The number in braces corresponds to those of the references in 1.2 (or the bibliographic entry in
157 Annex A if the number is preceded by the letter B).
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158 (2) Compatible systems that are not derived from the original UNIX

159 system code
160 (3) Emulations hosted on entirely different operating systems
161 (4) Networked systems
162 (5) Distributed systems
163 (6) Systems running on a broad range of hardware
164 No direct references to this goal appear in this standard, but some
165 results of it are mentioned in Annex B.
166 Minimal Changes to Historical Implementations
167 There are no known historical implementations that will not have to
168 change in some area to conform to this standard, and in a few areas
169 POSIX.1 does not exactly match any existing system interface (for exam-
170 ple, see the discussion of O_NONBLOCK in B.6). Nonetheless, there is a
171 set of functions, types, definitions, and concepts that form an interface
172 that is common to most historical implementations. POSIX.1 specifies
173 that common interface and extends it in areas where there has histori-
174 cally been no consensus, preferably
175 (1) By standardizing an interface like one in an historical implemen-
176 tation; e.g., directories, or;
177 (2) By specifying an interface that is readily implementable in terms
178 of, and backwards compatible with, historical implementations,
179 such as the extended tar formatin 10.1.1, or;
180 (3) By specifying an interface that, when added to an historical imple-
181 mentation, will not conflict with it, like B.6.
182 Required changes to historical implementations have been kept to a
183 minimum, but they do exist, and Annex B points out some of them.
184 POSIX.1 is specifically not a codification of a particular vendor’s product.
185 It is similar to the UNIX system, but it is not identical to it.
186 It should be noted that implementations will have different kinds of
187 extensions. Some will reflect “historical usage” and will be preserved for
188 execution of pre-existing applications. These functions should be con-
189 sidered “obsolescent” and the standard functions used for new applica-
190 tions. Some extensions will represent functions beyond the scope of
191 POSIX.1. These need to be used with careful management to be able to
192 adapt to future POSIX.1 extensions and/or port to implementations that
193 provide these services in a different manner.
194 Minimal Changes to Existing Application Code
195 A goal of POSIX.1 was to minimize additional work for the developers of
196 applications. However, because every known historical implementation
197 will have to change at least slightly to conform, some applications will
198 have to change. Annex B points out the major places where POSIX.1
199 implies such changes.
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200 Realtime Extension |

201 This supplement defines optional sets of systems interfaces to support
202 the source portability of applications with realtime requirements. The
203 interfaces included in this standard were the set required to make
204 POSIX.1 minimally usable to realtime applications on single processor
205 systems. The scope is to take existing realtime operating system prac-

206 tice and add it to the base standard.

207 The definition of realtime used in defining the scope of this standard is: |
2083 “Realtime in operating systems: the ability of the operating

209 system to provide a required level of service in a bounded

210 response time.” |
211 The key elements of defining the scope are |
212 (1) Defining a sufficient set of functionality to cover a significant part |
213 of the realtime application program domain, and |
214 (2) Defining sufficient performance constraints and performance- |
215 related functions to allow a realtime application to achieve deter- |
216 ministic response from the system. |
217 Specifically within the scope is to define interfaces that do not preclude

218 high-performance implementations on traditional uniprocessor realtime

219 systems.

200 Wherever possible, the requirements of other application environments

221 were included in this interface definition. The specific areas are noted

292 in the scope overviews of each of the interface areas given below. It is

293 beyond the scope of these interfaces to support networking or multipro-

294 cessor functionality.

245 The specific functional areas included in this standard and their scope

206 includes:

207 — Semaphores: A minimum synchronization primitive to serve as a
208 basis for more complex synchronization mechanisms to be defined by

249 the application program.

0 — Process memory locking: A performance improvement facility to bind
1 application programs into the high-performance random access
2 memory of a computer system. This avoids potential latencies intro-
3 duced by the operating system in storing parts of a program that
4 were not recently referenced on secondary memory devices.

5 —- Memory mapped files and shared memory: A performance improve-
6 ment facility to allow for programs to access files as part of the pro-
7 gram images and for separate application programs to have portions
8 of their program image commonly accessible.

219 — Priority scheduling: A performance and determinism improvement
240 facility to allow applications to determine the order in which
241 processes that are ready to run are granted access to processor
242 resources.
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274

275

276

277

278
279
280

— Realtime signal extension: A determinism improvement facility that |
augments the signals mechanism of historical implementations to
enable asynchronous signal notifications to an application to be
queued without impacting compatibility with the existing signals
interface.

— Timers: A functionality and determinism improvement facility to
increase the resolution and capabilities of the time-base interface.

— Interprocess communication: A functionality enhancement to add a
high-performance, deterministic interprocess communication facility
for local communication. Network transparency is beyond the scope
of this interface.

— Synchronized input and output: A determinism and robustness
improvement mechanism to enhance the data input and output
mechanisms so that an application can insure that the data being
manipulated is physically present on secondary mass storage dev-
ices.

— Asynchronous input and output: A functionality enhancement to
allow an application process to queue data input and output com-
mands with asynchronous notification of completion. This facility
includes in its scope the requirements of supercomputer applications.

Related Standards Activities

Activities to extend this standard to address additional requirements are in pro-
gress, and similar efforts can be anticipated in the future.

The following areas are under active consideration at this time, or are expected to

become active in the near future:

(1)
(2)
3)
4)
(5)
(6)
(7
(8)
9

.6)

Language-independent service descriptions of this standard
C, Ada, and FORTRAN language bindings to (1)

Shell and utility facilities

Verification testing methods

Multi-threaded process facilities

Secure/Trusted system considerations

Network interface facilities

System administration

Graphical user interfaces

6) A Standards Status Report that lists all current IEEE Computer Society standards projects is
available from the IEEE Computer Society, 1730 Massachusetts Avenue NW, Washington, DC
20036-1903; Telephone: +1 202 371-0101; FAX: +1 202 728-9614.
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K1 (10) Profiles describing application- or user-specific combinations of Open Sys-

287 tems standards for: supercomputing, multiprocessor, and batch exten-
282 sions; transaction processing; realtime systems; and multiuser systems
284 based on historical models

288 (11) An overall guide to POSIX-based or related Open Systems standards and
286 profiles

287 Extensions are approved as “amendments” or “revisions” to this document, follow-
28t ing IEEE Standards procedures.

280 Approved amendments are published separately until the full document is
200 reprinted and such amendments are incorporated in their proper positions.

291 If you have an interest in participating in the PASC working groups addressing
20y these issues, please send your name, address, and phone number to the Secretary,

2011 IEEE Standards Board, Institute of Electrical and Electronics Engineers, Inc., P.O.
294 Box 1331, 445 Hoes Lane, Piscataway, NJ 08855-1331, and ask to have this for-
20r  warded to the chairperson of the appropriate PASC working group. If you have an
296 interest in participating in this work at the international level, contact your
2977 ISO/IEC national body.

IEEE Std 1003.1-1990 was prepared by the 1003.1 Working Group, sponsored by
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IEEE Standard for Information
Technology—Portable Operating System
Interface (POSIX)—Part 1: System
Application Program Interface (API)—
Amendment 1: Realtime Extension

[C Languagel]

Section 1: General

1 1.1 Scope

2 This standard defines a standard operating system interface and environment to
3 support application portability at the source-code level. It is intended to be used
4 by both application developers and system implementors.

5 This standard comprises four major components:

6 (1) Terminology, concepts, and definitions and specifications that govern

7 structures, headers, environment variables, and related requirements

8 (2) Definitions for system service interfaces and subroutines

9 (3) Language-specific system services for the C programming language

10 (4) Interface issues, including portability, error handling, and error recovery
11 The following areas are outside of the scope of this standard:

12 (1) User interface (shell) and associated commands

13 (2) Networking protocols and system call interfaces to those protocols

14 (3) Graphics interfaces

1.1 Scope 1
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15 (4) Database management system interfaces
16 (6) Record I/O considerations
17 (6) Object or binary code portability
18 (7) System configuration and resource availability
19 (8) The behavior of system services on systems supporting concurrency
20 within a single process
21 This standard describes the external characteristics and facilities that are of
22 importance to applications developers, rather than the internal construction tech-
23 niques employed to achieve these capabilities. Special emphasis is placed on
24 those functions and facilities that are needed in a wide variety of commercial
25 applications and applications with realtime requirements.
26 The interfaces included were the set required to make this standard minimally
27 usable to realtime applications on single processor systems. The scope is to take
28 existing realtime operating system practice and add it to the standard. The
29 definition of realtime used in defining the scope of this standard is:
30 “Realtime in operating systems: the ability of the operating system to
31 provide a required level of service in a bounded response time.”
32 The key elements defining the scope are |
33 (1) Defining a sufficient set of functionality to cover a significant part of the
34 realtime application program domain, and
35 (2) Defining sufficient performance constraints and performance-related
36 functions to allow a realtime application to achieve deterministic
37 response from the system.
38 Specifically within the scope is to define interfaces that do not preclude high-
39 performance implementations on traditional uniprocessor realtime systems.
40 Wherever possible, the requirements of other application environments are
41 included in this interface definition. It is beyond the scope of these interfaces to
42 support networking or multiprocessor functionality.
43 This standard has been defined exclusively at the source-code level. The objective
44 is that a Strictly Conforming POSIX.1 Application source program can be
45 translated to execute on a conforming implementation. Additionally, although the
46 interfaces will be portable, some of the numeric parameters used by an implemen-
47 tation may have hardware dependencies.
48 1.2 Normative References
49 The following standards contain provisions which, through references in this text,
50 constitute provisions of this standard. At the time of publication, the editions
51 indicated were valid. All standards are subject to revision, and parties to agree-
52 ments based on this standard are encouraged to investigate the possibility of
53 applying the most recent editions of the standards listed below.

2 1 General
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{1} ISO/IEC 646: 1991,Y Information processing—ISO 7-bit coded character set
for information interchange.

{2)  ISO/IEC 9899: 1990, Programming languages—C.

1.3 Conformance

1.3.1 Implementation Conformance

1.3.1.1 Requirements

A conforming implementation shall meet all of the following criteria:

(1) The system shall support all required interfaces defined within this stan-
dard. These interfaces shall support the functional behavior described
herein.

(2) The system may provide additional functions or facilities not required by
this standard. Nonstandard extensions should be identified as such in
the system documentation. Nonstandard extensions, when used, may
change the behavior of functions or facilities defined by this standard.
The conformance document shall define an environment in which an
application can be run with the behavior specified by the standard. In no
case shall such an environment require modification of a Strictly Con-
forming POSIX.1 Application.

1.3.1.2 Documentation

A conformance document with the following information shall be available for an
implementation claiming conformance to this standard. The conformance docu-
ment shall have the same structure as this standard, with the information
presented in the appropriately numbered sections, clauses, and subclauses. The
conformance document shall not contain information about extended facilities or
capabilities outside the scope of this standard.

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 Con-
forming POSIX.1 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
<limits.h> and <unistd.h> headers, stating values, the conditions under

1) ISO/IEC documents can be obtained from the ISO office, 1, rue de Varembé, Case Postale 56, CH-
1211, Geneéve 20, Switzerland/Suisse.

1.3 Conformance 3
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90 which those values may change, and the limits of such variations, if any.

91 The conformance document shall describe the behavior of the implementation for
92 all implementation-defined features defined in this standard. This requirement
93 shall be met by listing these features and providing either a specific reference to
94 the system documentation or providing full syntax and semantics of these
95 features. The conformance document may specify the behavior of the implemen-
96 tation for those features where this standard states that implementations may
97 vary or where features are identified as undefined or unspecified.

98 No specifications other than those described in this standard shall be present in
99 the conformance document.

100  The phrases “shall document” or “shall be documented” in this standard mean
101 that documentation of the feature shall appear in the conformance document, as
102 described previously, unless the system documentation is explicitly mentioned.

103  The system documentation should also contain the information found in the con-
104  formance document.

105 1.3.1.3 Conforming Implementation Options

106  The following symbolic constants, described in the subclauses indicated, reflect
107  implementation options for this standard that could warrant requirement by Con-
108 forming POSIX.1 Applications, or in specifications of conforming systems, or both:

109 {NGROUPS_MAX} Supplementary Groups option (in 2.8.3)

110 {_POSIX_ASYNCHRONOUS_IO}  Asynchronous Input and Output option (in |

111 2.9.3) I

112 {_POSIX_CHOWN_RESTRICTED} Change File Owner Restriction (in 2.9.4)

113 {_POSIX_FSYNC} File Synchronization option (in 2.9.3) |

114 {_POSIX_JOB_CONTROL} Job Control option (in 2.9.3)

115 {_POSIX_MAPPED_FILES} Memory Mapped Files option (in 2.9.3) |

116 {_POSIX_MEMLOCK} Process Memory Locking option (in 2.9.3) |

117 { POSIX_ MEMLOCK_RANGE} Range Memory Locking option (in 2.9.3) |

118 {_POSIX_MEMORY_PROTECTION}

119 Memory Protection option (in 2.9.3)

120 {_POSIX_MESSAGE_PASSING]} Message Passing option (in 2.9.3) |

121 {_POSIX_PRIORITIZED_IO} Prioritized Input and Output option (in

122 2.9.3)

123 {_POSIX_PRIORITY_SCHEDULING}

124 Process Scheduling option (in 2.9.3)

125 {_POSIX_REALTIME_SIGNALS} Realtime Signals Extension (in 2.9.3) |

126 {_POSIX_SEMAPHORES} Semaphores option (in 2.9.3) |

127 {_POSIX_SHARED_MEMORY_OBJECTS}) |

128 Shared Memory Objects option (in 2.9.3) |
4 1 General
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126 {_POSIX SYNCHRONIZED_IO} Synchronized Input and Output option (in |
130 2.9.3) |
131 {_POSIX_TIMERS} Timers option (in 2.9.3) |
132 The remaining symbolic constants in 2.9.3 and 2.9.4 are useful for testing pur-
133 poses and as a guide to applications on the types of behaviors they need to be able

134  to accommodate. They do not reflect sufficient functional difference to warrant
135  requirement by Conforming POSIX.1 Applications or to distinguish between con-
136 forming implementations.

137 In the cases where omission of an option would cause functions described by this
138 standard to not be defined, an implementation shall provide a function that is
139 callable with the syntax defined in this standard, even though in an instance of

140 the implementation the function may always do nothing but return an error.
141 1.3.2 Application Conformance
142 All applications claiming conformance to this standard shall use only language-

143 dependent services for the C programming language described in 1.3.3 and shall
14+ fall within one of the following categories:

145 1.3.2.1 Strictly Conforming POSIX.1 Application

146 A Strictly Conforming POSIX.1 Application is an application that requires only the
147 facilities described in this standard and the applicable language standards. Such
148 an application shall accept any behavior described in this standard as unspecified
149 or implementation-defined, and for symbolic constants, shall accept any value in
150 the range permitted by this standard. Such applications are permitted to adapt
151 to the availability of facilities whose availability is indicated by the constants in
152 2.8.2 and 2.9,

153 1.3.2.2 Conforming POSIX.1 Application
154 1.3.2.2.1 ISO/IEC Conforming POSIX.1 Application

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

160 1.3.2.2.2 <National Body> Conforming POSIX.1 Application

161 A <National Body> Conforming POSIX.1 Application differs from an ISO/IEC Con-
162 forming POSIX.1 Application in that it also may use specific standards of a single
163 ISO/IEC member body referred to here as “<National Body>.” Such an application
164  shall include a statement of conformance that documents all options and limit
165 dependencies, and all other <National Body> standards used.

1.3 Conformance 5
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166 1.3.2.3 Conforming POSIX.1 Application Using Extensions

167 A Conforming POSIX.1 Application Using Extensions is an application that differs
168 from a Conforming POSIX.1 Application only in that it uses nonstandard facilities
169  that are consistent with this standard. Such an application shall fully document
170 its requirements for these extended facilities, in addition to the documentation
171 required of a Conforming POSIX.1 Application. A Conforming POSIX.1 Application
172 Using Extensions shall be either an ISO/IEC Conforming POSIX.1 Application
173 Using Extensions or a <National Body> Conforming POSIX.1 Application Using
174 Extensions (see 1.3.2.2.1 and 1.3.2.2.2).

175 1.3.3 Language-Dependent Services for the C Programming Language

176 Parts of ISO/IEC 9899 {2} (hereinafter referred to as the “C Standard {2}”) will be
177 referenced to describe requirements also mandated by this standard. The sec-
178 tions of the C Standard {2} referenced to describe requirements for this standard
179 are specified in Section 8. Section 8 also sets forth additions and amplifications to
180  the referenced sections of the C Standard {2). Any implementation claiming con-
181 formance to this standard with the C Language Binding shall provide the facili-
182 ties referenced in Section 8, along with any additions and amplifications Section 8
183 requires.

184 Although this standard references parts of the C Standard {2} to describe some of
185  its own requirements, conformance to the C Standard {2} is unnecessary for con-
186 formance to this standard. Any C language implementation providing the facili-
187 ties stipulated in Section 8 may claim conformance; however, it shall clearly state
188 that its C language does not conform to the C Standard {2}.

189 1.3.3.1 Types of Conformance

190 Implementations claiming conformance to this standard with the C Language
191 Binding shall claim one of two types of conformance—conformance to POSIX.1, C
192 Language Binding (C Standard Language-Dependent System Support), or to
193 POSIX.1, C Language Binding (Common-Usage C Language-Dependent System
194  Support).

195  1.3.3.2 C Standard Language-Dependent System Support

196  Implementors shall meet the requirements of Section 8 using for reference the
197 C Standard {2}. Implementors shall clearly document the version of the
198  C Standard {2} referenced in fulfilling the requirements of Section 8.

199 Implementors seeking to claim conformance using the C Standard {2} shall claim
200  conformance to POSIX.1, C Language Binding (C Standard Language-Dependent
201 System Support).

6 1 General
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20 1.3.3.3 Common-Usage C Language-Dependent System Support

20 Implementors, instead of referencing the C Standard {2}, shall provide the rou-
204 tines and support required in Section 8 using common usage as guidance. Imple-
20 mentors shall meet all the requirements of Section 8 except where references are
206 made to the C Standard {2}. In places where the C Standard {2} is referenced,

20" implementors shall provide equivalent support in a manner consistent with com-
200 mon usage of the C programming language. Implementors shall document, in
206 Section 8 of the conformance document, all differences between the interface pro-
21t vided and the interface that would have been provided had the C Standard {2)
211 been implemented instead of common usage. Implementors shall clearly docu-
218 ment the version of the C Standard {2} referenced in documenting interface differ-
20 ences and should issue updates on differences for all new versions of the
214 C Standard {2}.

211 Where a function has been introduced by the C Standard {2}, and thus there is no
20 common-usage referent for it, if the function is implemented, it shall be imple-
21 mented as described in the C Standard {2}. If the function is not implemented, it
21¢ shall be documented as a difference from the C Standard {2} as required above.

21 1.3.4 Other C Language-Related Specifications

a2zt The following rules apply to the usage of C language library functions; each of the
921 statements in this subclause applies to the detailed function descriptions in Sec- |
22¢ tions 3 through 9 and 11 through 15, unless explicitly stated otherwise: |

29! (1) If an argument to a function has an invalid value (such as a value outside
RRY the domain of the function, or a pointer outside the address space of the
ot program, or a NULL pointer when that is not explicitly permitted), the
2 behavior is undefined.

227 (2) Any function may also be implemented as a macro in a header. Applica-
22 tions should use #undef to remove any macro definition and ensure that
224 an actual function is referenced. Applications should also use #undef
23 prior to declaring any function in this standard.

(3) Any invocation of a library function that is implemented as a macro shall
expand to code that evaluates each of its arguments only once, fully pro-
tected by parentheses where necessary, so it is generally safe to use arbi-
trary expressions as arguments.

238 (4) Provided that a library function can be declared without reference to any
236 type defined in a header, it is also permissible to declare the function,
247 either explicitly or implicitly, and use it without including its associated
238 header.
236 (5) If a function that accepts a variable number of arguments is not declared
24( (explicitly or by including its associated header), the behavior is
241 undefined.
1.3 Conformance 7
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242 1.3.5 Other Language-Related Specifications

243 This standard is currently specified in terms of the language defined by the
244  C Standard {2}. Bindings to other programming languages are being developed.

245 If conformance to this standard is claimed for implementation of any program-
246  ming language, the implementation of that language shall support the use of
247  external symbols distinct to at least 31 bytes in length in the source program text.
248 (That is, identifiers that differ at or before the thirty-first byte shall be distinct.)
249 If a national or international standard governing a language defines a maximum
250  length that is less than this value, the language-defined maximum shall be sup-
251 ported. External symbols that differ only by case shall be distinct when the char-
252 acter set in use distinguishes upper- and lowercase characters and the language
253 permits (or requires) upper- and lowercase characters to be distinct in external
254 symbols.

255 Subsequent sections of this standard refer only to the C Language.

8 1 General
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Section 2: Terminology and General Requirements

2.1 Conventions

This standard uses the following typographic conventions:
(1) The italic font is used for:

— Cross references to defined terms within 1.3, 2.2.1, and 2.2.2; symbolic
parameters that are generally substituted with real values by the
application

— C language data types and function names (except in function
Synopsis subclauses)

— Global external variable names
(2) The bold font is used with a word in all capital letters, such as
PATH

to represent an environment variable, as described in 2.6. It is also used
for the term “NULL pointer.”

(8) The constant-width (Courier) font is used:

— For C language data types and function names within function
Synopsis subclauses

-— To illustrate examples of system input or output where exact usage is
depicted

— For references to utility names and C language headers

(4) Symbolic constants returned by many functions as error numbers are
represented as:

[ERRNO]
See 2.4,

(5) Symbolic constants or limits defined in certain headers are represented
as:

{LIMIT}
See 2.8 and 2.9.

In some cases tabular information is presented “inline”; in others it is presented
in a separately labeled table. This arrangement was employed purely for ease of
typesetting and there is no normative difference between these two cases.

2.1 Conventions 9

Documents

Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on March 05,2026 at 04:17:57 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1003.1b-1993


http://www.avadocuments.com/doc/ieee-1003-1b-1993
http://www.avadocuments.com/doc/ieee-1003-1b-1993

IEEE Std 1003.1b-1993 INFORMATION TECHNOLOGY—POSIX—

31 The conventions listed previously are for ease of reading only. Editorial incon-
32 sistencies in the use of typography are unintentional and have no normative
33 meaning in this standard.

34 NOTEs provided as parts of labeled tables and figures are integral parts of this
35 standard (normative). Footnotes and notes within the body of the text are for
36 information only (informative).

37 Numerical quantities are presented in international style: comma is used as a
38 decimal sign and units are from the International System (SI).

39 2.2 Definitions
40 2.2.1 Terminology
41 For the purposes of this standard, the following definitions apply:

42 2.2.1.1 conformance document: A document provided by an implementor that
43 contains implementation details as described in 1.3.1.2.

44 2.2.1.2 implementation defined: An indication that the implementation shall

45 define and document the requirements for correct program constructs and correct
46 data of a value or behavior.

47 2.2.1.3 may: An indication of an optional feature.

48 With respect to implementations, the word may is to be interpreted as an optional
49 feature that is not required in this standard, but can be provided. With respect to
50 Strictly Conforming POSIX.1 Applications, the word may means that the optional
51 feature shall not be used.

52 2.2.1.4 obsolescent: An indication that a certain feature may be considered for
53 withdrawal in future revisions of this standard.

54 Obsolescent features are retained in this version because of their widespread use.
55 Their use in new applications is discouraged.

56 2.2.1.5 shall: An indication of a requirement on the implementation or on

57 Strictly Conforming POSIX.1 Applications, where appropriate.

58 2.2.1.6 should:

59 (1) With respect to implementations, an indication of an implementation
60 recommendation, but not a requirement.
61 (2) With respect to applications, an indication of a recommended program-
62 ming practice for applications and a requirement for Strictly Conforming
63 POSIX.1 Applications.
10 2 Terminology and General Requirements
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84 2.2.1.7 supported: A condition regarding optional functionality.

85 Certain functionality in this standard is optional, but the interfaces to that func-
66 tionality are always required. If the functionality is supported, the interfaces
67 work as specified by this standard (except that they do not return the error condi-
6% tion indicated for the unsupported case). If the functionality is not supported, the
54 interface shall always return the indication specified for this situation.

70 2.2.1.8 system documentation: All documentation provided with an imple-
71 mentation, except the conformance document.

7 Electronically distributed documents for an implementation are considered part of

73 the system documentation.

74 2.2.1.9 undefined: An indication that this standard imposes no portability
75 requirements on an application’s use of an indeterminate value or its behavior
76 with erroneous program constructs or erroneous data.

77 Implementations (or other standards) may specify the result of using that value or
78 causing that behavior. An application using such behaviors is using extensions,
79 as defined in 1.3.2.3.

80) 2.2.1.10 unspecified: An indication that this standard imposes no portability
81 requirements on applications for correct program constructs or correct data
82 regarding a value or behavior.

83 Implementations (or other standards) may specify the result of using that value or
84 causing that behavior. An application requiring a specific behavior, rather than
85 tolerating any behavior when using that functionality, is using extensions, as

86 defined in 1.3.2.3.

a7 2.2.2 General Terms

8% For the purposes of this standard, the following definitions apply:

89 2.2.2.1 absolute pathname: See pathname resolution in B.2.3.7.
90 2.2.2.2 access mode: A form of access permitted to a file.
91 2.2.2.3 address space: The memory locations that can be referenced by a
9 process.
93 2.2.2.4 appropriate privileges: An implementation-defined means of associat-
94 ing privileges with a implementation defined process with regard to the function
95 calls and function call options defined in this standard that need special
96 privileges.
97 There may be zero or more such means.
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98 2.2.2.5 arm (a timer): To start a timer measuring the passage of time, enabling
99 notifying a process when the specified time or time interval has passed.

100  2.2.2.6 asynchronous I/O operation: An I/O operation that does not of itself
101 cause the process requesting the I/O to be blocked from further use of the
102 processor.

103  This implies that the process and the I/O operation may be running concurrently. |

104 2.2.2.7 asynchronous /O completion: For an asynchronous read or write
105 operation, when a corresponding synchronous read or write would have completed
106 and when any associated status fields have been updated.

107 2.2.2.8 background process: A process that is a member of a background pro-
108 cess group.

109 2.2.2.9 background process group: Any process group, other than a fore-
110  ground process group, that is a member of a session that has established a con-
111 nection with a controlling terminal.

12 2.2.2.10 block special file: A file that refers to a device.

113 A block special file is normally distinguished from a character special file by pro-
114 viding access to the device in a manner such that the hardware characteristics of
115  the device are not visible.

116 2.2.2.11 blocked process: A process that is waiting for some condition (other |

117 than the availability of a processor) to be satisfied before it can continue |
118 execution. |

119 2.2.2.12 character: A sequence of one or more bytes representing a single
120  graphic symbol.

121 NOTE: This term corresponds in the C Standard {2} to the term multibyte character, noting that a
122 single-byte character is a special case of multibyte character. Unlike the usage in the C Standard
123 {2}, character here has no necessary relationship with storage space, and byte is used when storage
124 space is discussed.

125  2.2.2.13 character special file: A file that refers to a device.

126 One specific type of character special file is a terminal device file, whose access is
127  defined in 7.1. Other character special files have no structure defined by this
128 standard, and their use is unspecified by this standard.

120  2.2.2.14 child process: See process in 2.2.2.83.

130 2.2.2.15 clock: An object that measures the passage of time. |

131 The current value of the time measured by a clock can be queried and, possibly, |
132 set to a value within the legal range of the clock. |
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133 2.2.2.16 clock tick: An interval of time.

134 A number of these occur each second. Clock ticks are one of the units that may be
135 used to express a value found in type clock_t.

16 2.2.2.17 controlling process: The session leader that established the connec-
137 tion to the controlling terminal.

138 Should the terminal subsequently cease to be a controlling terminal for this ses-
139 sion, the session leader shall cease to be the controlling process.

140 2.2.2.18 controlling terminal: A terminal that is associated with a session.

141 Each session may have at most one controlling terminal associated with it, and a
142 controlling terminal is associated with exactly one session. Certain input
143 sequences from the controlling terminal (see 7.1) cause signals to be sent to all
144 processes in the process group associated with the controlling terminal.

145 2.2.2.19 current working directory: See working directory in 2.2.2.132.

146 2.2.2.20 device: A computer peripheral or an object that appears to the applica-
147 tion as such.

148 2.2.2.21 directory: A file that contains directory entries.

149 No two directory entries in the same directory shall have the same name.

15( 2.2.2.22 directory entry [link]: An object that associates a filename with a file.

151 Several directory entries can associate names with the same file.

152 2.2.2.23 direct I/O: An operation that attempts to circumvent a system perfor-
152 mance optimization for the optimization of the individual I/O operation.

5 2.2.2.24 disarm (a timer): To stop a timer from measuring the passage of time,
155 disabling any future process notifications (until the timer is armed again).

56 2.2.2.25 drift rate (of a clock): The rate at which the time measured by a clock
157 deviates from the actual passage of real time.

156 A positive drift rate causes a clock to gain time with respect to real time; a nega- |
156 tive drift rate causes a clock to lose time with respect to real time. |

16( 2.2.2.26 dot: The filename consisting of a single dot character (. ).

161 See pathname resolution in B.2.3.7.

16:  2.2.2.27 dot-dot: The filename consisting solely of two dot characters (. .).

165 See pathname resolution in B.2.3.7.
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164  2.2.2.28 effective group ID: An attribute of a process that is used in determin-
165  ing various permissions, including file access permissions, described in 2.3.2.

166  See group ID. This value is subject to change during the process lifetime, as
167  described in 3.1.2 and 4.2.2.

168 2.2.2.29 effective user ID: An attribute of a process that is used in determining
169  various permissions, including file access permissions.

170 See user ID. This value is subject to change during the process lifetime, as
171 described in 3.1.2 and 4.2.2.

172 2.2.2.30 empty directory: A directory that contains, at most, directory entries
173 for dot and dot-dot.

174 2.2.2.31 empty string [null stringl: A character array whose first element is a
175 null character.

176 2.2.2.32 Epoch: The time 0 hours, 0 minutes, 0 seconds, January 1, 1970, Coor-
177 dinated Universal Time.

178 See seconds since the Epoch.

179 2.2.2.33 feature test macro: A #defined symbol used to determine whether a
180  particular set of features will be included from a header.

181 See 2.7.1.

182 2.2.2.34 FIFO special file [FIFO]: A type of file with the property that data
183 written to such a file is read on a first-in-first-out basis.

184 Other characteristics of FIFOs are described in 5.3.1, 6.4.1, 6.4.2, and 6.5.3.

185 2.2.2.35 file: An object that can be written to, or read from, or both.

186 A file has certain attributes, including access permissions and type. File types
187 include regular file, character special file, block special file, FIFO special file, and
188 directory . Other types of files may be defined by the implementation.

189 2.2.2.36 file description: See open file description in 2.2.2.66.

190 2.2.2.37 file descriptor: A per-process unique, nonnegative integer used to
191  identify an open file for the purpose of file access.

192 2.2.2.38 file group class: The property of a file indicating access permissions
193 for a process related to the process’s group identification.

194 A process is in the file group class of a file if the process is not in the file owner
195  class and if the effective group ID or one of the supplementary groups of the pro-
196 cess matches the group ID associated with the file. Other members of the class
197  may be implementation defined.
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s 2.2.2.39 file mode: An object containing the file permission bits and other
196 characteristics of a file, as described in 5.6.1.

200 2.2.2.40 filename: A name consisting of 1 to (NAME_MAX] bytes used to name a
201 file.

20 The characters composing the name may be selected from the set of all character
202 values excluding the slash character and the null character. The filenames dot
204 and dot-dot have special meaning; see pathname resolution in B.2.3.7. A filename
20t is sometimes referred to as a pathname component.

206 2.2.2.41 file offset: The byte position in the file where the next 1/0 operation
207 begins.

20¢ Each open file description associated with a regular file, block special file, or
20¢ directory has a file offset. A character special file that does not refer to a terminal
210 device may have a file offset. There is no file offset specified for a pipe or FIFO.

211 2.2.2.42 file other class: The property of a file indicating access permissions for
214 a process related to the process’s user and group identification.

212 A process is in the file other class of a file if the process is not in the file owner
214 class or file group class.

21f 2.2.2.43 file owner class: The property of a file indicating access permissions
21¢  for a process related to the process’s user identification.

217 A process is in the file owner class of a file if the effective user ID of the process
21¢  matches the user ID of the file.

216 2.2.2.44 file permission bits: Information about a file that is used, along with
22( other information, to determine if a process has read, write, or execute/search per-
291 mission to a file.

29y The bits are divided into three parts: owner, group, and other. Each part is used
225 with the corresponding file class of processes. These bits are contained in the file
224  mode, as described in 5.6.1. The detailed usage of the file permission bits in
225 access decisions is described in file access permissions in 2.3.2.

226 2.2.2.45 file serial number: A per-file system unique identifier for a file.

227 File serial numbers are unique throughout a file system.

22¢  2.2.2.46 file system: A collection of files and certain of their attributes.

22¢ It provides a name space for file serial numbers referring to those files.

230 2.2.2.47 first open (of a file): When a process opens a file that is not currently |
231 an open file within any process. |

2.2 Definitions 15

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on March 05,2026 at 04:17:57 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1003.1b-1993


http://www.avadocuments.com/doc/ieee-1003-1b-1993
http://www.avadocuments.com/doc/ieee-1003-1b-1993

IEEE Std 1003.1b-1993 INFORMATION TECHNOLOGY—POSIX—

232 2.2.2.48 foreground process: A process that is a member of a foreground pro-
233 cess group.

234  2.2.2.49 foreground process group: A process group whose member processes
235 have certain privileges, denied to processes in background process groups, when
236 accessing their controlling terminal.

237  HEach session that has established a connection with a controlling terminal has
238  exactly one process group of the session as the foreground process group of that
239 controlling terminal. See 7.1.1.4.

240  2.2.2.50 foreground process group ID: The process group ID of the foreground
241 process group.

242 2.2.2.51 group ID: A nonnegative integer, which can be contained in an object of
243  type gid_t, that is used to identify a group of system users.

244  Each system user is a member of at least one group. When the identity of a group
245 is associated with a process, a group ID value is referred to as a real group ID, an
246 effective group ID, one of the (optional) supplementary group IDs, or an (optional)
247 saved set-group-ID.

248  2.2.2.52 job control: A facility that allows users to selectively stop (suspend)
249  the execution of processes and continue (resume) their execution at a later point.

250  The user typically employs this facility via the interactive interface jointly sup-
251  plied by the terminal /O driver and a command interpreter. Conforming imple-
252  mentations may optionally support job control facilities; the presence of this
253  option is indicated to the application at compile time or run time by the definition
254 of the {_POSIX_JOB_CONTROL} symbol; see 2.9.

255  2.2.2.53 last close (of a file): When a process closes a file, resulting in the file |
256  not being an open file within any process. |

257  2.2.2.54 link: See directory entry in 2.2.2.22.

258  2.2.2.55 link count: The number of directory entries that refer to a particular
259  file.

260  2.2.2.56 login: The unspecified activity by which a user gains access to the
261 system.

262  Each login shall be associated with exactly one login name.
263 2.2.2.57 login name: A user name that is associated with a login.

264 2.2.2.58 map: To create an association between a page-aligned range of the |
265 address space of a process and a range of physical memory or some memory |
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266 object, such that a reference to an address in that range of the address space |
26 results in a reference to the associated physical memory or memory object. |

26¢ The mapped memory or memory object is not necessarily memory-resident. |

260 2.2.2.59 memory object: Either a file or shared memory object. |

270 When used in conjunction with mmap(), a memory object will appear in the
271 address space of the calling process.

2.2.2.60 memory-resident: Managed by the implementation in such a way as
to provide an upper bound on memory access times.

274 2.2.2.61 message: Information that can be transferred between processes by
27t being added to and removed from a message queue.

27¢ A message consists of a fixed-size message buffer. |

27" 2.2.2.62 message queue: An object to which messages can be added and |
276 removed. |
27¢ Messages may be removed in the order in which they were added or in priority |
280 order. Characteristics and interfaces associated with message queues are defined |
281 in Section 15. |

28 2.2.2.63 mode: A collection of attributes that specifies a file’s type and its access
28 permissions.

284 See file access permissions in 2.3.2.

28¢ 2.2.2.64 null string: See empty string in 2.2.2.31.

28¢ 2.2.2.65 open file: A file that is currently associated with a file descriptor.

287 2.2.2.66 open file description: A record of how a process or group of processes
288 are accessing a file.

28t Each file descriptor shall refer to exactly one open file description, but an open file
20¢  description may be referred to by more than one file descriptor. A file offset, file

291 status (see Table 6-5), and file access modes (see Table 6-6) are attributes of an
29% open file description.

29 2.2.2.67 orphaned process group: A process group in which the parent of
264 every member is either itself a member of the group or is not a member of the
295 group’s session.

20¢ 2.2.2.68 page: The granularity of process memory mapping or locking. |

29 Physical memory and memory objects can be mapped into the address space of a |
29¢  process on page boundaries and in integral multiples of pages. Process address |
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299  space can be locked into memory—made memory-resident—on page boundaries |
300  and in integral multiples of pages. |

301 2.2.2.69 parent directory:

302 (1) When discussing a given directory, the directory that both contains a
303 directory entry for the given directory and is represented by the path-
304 name dot-dot in the given directory.

305 (2) When discussing other types of files, a directory containing a directory
306 entry for the file under discussion.

307 This concept does not apply to dot and dot-dot.
308 2.2.2.70 parent process: See process in 2.2.2.83.

309 2.2.2.71 parent process ID: An attribute of a new process after it is created by
310 a currently active process.

311  The parent process ID of a process is the process ID of its creator, for the lifetime
312 of the creator. After the creator’s lifetime has ended, the parent process ID is the
313 process ID of an implementation-defined system process.

314  2.2.2.72 path prefix: A pathname, with an optional ending slash, that refers to
315 a directory.

316 2.2.2.73 pathname: A string that is used to identify a file.

317 A pathname consists of, at most, {PATH_MAX]} bytes, including the terminating
318 null character. It has an optional beginning slash, followed by zero or more
319 filenames separated by slashes. If the pathname refers to a directory, it may also
320  have one or more trailing slashes. Multiple successive slashes are considered to
321  be the same as one slash. A pathname that begins with two successive slashes
322 may be interpreted in an implementation-defined manner, although more than
323  two leading slashes shall be treated as a single slash. The interpretation of the
324  pathname is described in B.2.3.7.

325 2.2.2.74 pathname component: See filename in 2.2.2.40.

326 2.2.2.75 persistence: A mode for semaphores, shared memory, and message
327  queues requiring that the object and its state (including data, if any) are
328  preserved after the object is no longer referenced by any process.

329  Persistence of an object does not imply that the state of the object is maintained
330  across a system crash or a system reboot.

331 2.2,2.76 pipe: An object accessed by one of the pair of file descriptors created by
332 the pipe() function.

333 Once created, the file descriptors can be used to manipulate it, and it behaves
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334 identically to a FIFO special file when accessed in this way. [t has no name in the
3an file hierarchy.

33 2.2.2.77 portable filename character set: The set of characters from which
337 portable filenames are constructed.

336 For a filename to be portable across conforming implementations of this standard,
33¢ it shall consist only of the following characters:

340 ABCDEFGHIJKLMNOPQRSTUVWXYZ

341 abcdefghijklmnopgrstuvwixyz

342 0123456867879

345 The last three characters are the period, underscore, and hyphen characters,

34¢  respectively. The hyphen shall not be used as the first character of a portable
34t filename. Upper- and lowercase letters shall retain their unique identities
346 between conforming implementations. In the case of a portable pathname, the
347 slash character may also be used.

346 2.2.2.78 preallocation: The reservation of resources in a system for a particular

340 use.
350 Preallocation does not imply that the resources are immediately allocated to that
36 use, but merely indicates that they are guaranteed to be available in bounded

357 time when needed.

35 2.2.2.79 preempted process: A running process whose execution is suspended
354 due to another process becoming runnable at a higher priority.

358 2.2.2.80 priority: A nonnegative integer associated with each process, whose
356 value is constrained to a range defined by the applicable scheduling policy.

357 Numerically higher values represent higher priorities. |

356 2.2.2.81 priority-based scheduling: Scheduling in which the selection of a
356 running process is determined by the priority of the runnable processes.

36( 2.2.2.82 privilege: See appropriate privileges in 2.2.2.4.

361 2.2.2.83 process: An address space and single thread of control that executes
36¢ within that address space, and its required system resources.

365 A process is created by another process issuing the fork() function. The process
364 that issues fork() is known as the parent process, and the new process created by
365 the fork() is known as the child process.

366 2.2.2.84 process group: A collection of processes that permits the signaling of
367  related processes.

36¢  Each process in the system is a member of a process group that is identified by a
360 process group ID. A newly created process joins the process group of its creator.
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370  2.2.2.85 process group ID: The unique identifier representing a process group
371 during its lifetime.

372 A process group ID is a positive integer that can be contained in a pid_t. It shall
373 not be reused by the system until the process group lifetime ends.

3714  2.2.2.86 process group leader: A process whose process ID is the same as its
375 process group ID.

376 2.2.2.87 process group lifetime: A period of time that begins when a process
377 group is created and ends when the last remaining process in the group leaves the
378  group, due either to the end of the last process’s process lifetime or to the last
379  remaining process calling the setsid () or setpgid() functions.

380  2.2.2.88 process ID: The unique identifier representing a process.

381 A process ID is a positive integer that can be contained in a pid_t. A process ID
382 shall not be reused by the system until the process lifetime ends. In addition, if
383  there exists a process group whose process group ID is equal to that process ID,
384  the process ID shall not be reused by the system until the process group lifetime
385  ends. A process that is not a system process shall not have a process ID of 1.

386 2.2.2.89 process lifetime: The period of time that begins when a process is
387  created and ends when its process ID is returned to the system.

388  After a process is created with a fork() function, it is considered active. Its thread
389 of control and address space exist until it terminates. It then enters an inactive
390  state where certain resources may be returned to the system, although some
391 resources, such as the process ID, are still in use. When another process executes
392 a wait () or waitpid() function for an inactive process, the remaining resources are
393  returned to the system. The last resource to be returned to the system is the pro-
394  cess ID. At this time, the lifetime of the process ends.

395  2.2.2.90 process list: An ordered set of runnable processes that all have the
396  same ordinal value for their priority.

397  The ordering of processes on the list is determined by a scheduling policy or poli-
398  cies. The set of process lists includes all runnable processes in the system.

399 2.2.2.91 read-only file system: A file system that has implementation-defined
400  characteristics restricting modifications.

401 2.2.2.92 real group ID: The attribute of a process that, at the time of process
402 creation, identifies the group of the user who created the process.

403  See group ID in 2.2.2.51. This value is subject to change during the process life-
404 time, as described in 4.2.2.
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105 2.2.2.93 real user ID: The attribute of a process that, at the time of process
406 creation, identifies the user who created the process.

407 See user ID in 2.2.2.130. This value is subject to change during the process life-
408 time, as described in 4.2.2.

109 2.2.2.94 referenced shared memory object: A shared memory object that is |
410 open or has one or more mappings defined on it. |

411 2.2.2.95 region: [
4 (1) As relates to the address space of a process, a sequence of addresses. |

41 (2) Asrelates to a file, a sequence of offsets. |

414 2.2.2.96 regular file: A file that is a randomly accessible sequence of bytes, with
415 no further structure imposed by the system.

41 2.2.2.97 relative pathname: See pathname resolution in B.2.3.7.

a1 2.2.2.98 (time) resolution: The minimum time interval that a clock can meas- |
41%  ure or whose passage a timer can detect. ]

11 2.2.2.99 root directory: A directory, associated with a process, that is used in

42v  pathname resolution for pathnames that begin with a slash.

421 2.2.2.100 runnable process: A process that is capable of being a running pro- |
420 cess, but for which no processor is available. |
42 2.2.2.101 running process: A process currently executing on a processor. |
424 There may be more than one such process in a system at a time in a system with |
421 multiple processors. |

424 2.2.2,102 saved set-group-ID: An attribute of a process that allows some flexi-
427 bility in the assignment of the effective group ID attribute, when the saved set-
426 user-ID option is implemented, as described in 3.1.2 and 4.2.2.

420 2.2.2.103 saved set-user-ID: An attribute of a process that allows some flexibil-
430 ity in the assignment of the effective user ID attribute, when the saved set-user-ID
437 option is implemented, as described in 3.1.2 and 4.2.2.

430 2.2.2.104 scheduling: The application of a policy to select a runnable process to |
43:  become a running process, or to alter one or more of the process lists. |

43¢ 2.2.2,105 scheduling policy: A set of rules that is used to determine the order |
435 of execution of processes to achieve some goal. |
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436 In the context of this standard, a scheduling policy affects process ordering

|
437 (1) When a process is a running process and it becomes a blocked process |
438 (2) When a process is a running process and it becomes a preempted process |
439 (3) When a process is a blocked process and it becomes a runnable process |
440 (4) When a running process calls a function that can change the priority or
441 scheduling policy of a process
442 (5) In other scheduling-policy-defined circumstances |

443  Conforming implementations shall define the manner in which each of the
444 scheduling policies may modify the priorities or otherwise affect the ordering of
445 processes at each of the occurrences listed above. Additionally, conforming imple-
446  mentations shall define at what other circumstances and in what manner each
447  scheduling policy may modify the priorities or affect the ordering of processes.

448  2.2.2.106 seconds since the Epoch: A value to be interpreted as the number of
449  seconds between a specified time and the Epoch.

450 A Coordinated Universal Time name (specified in terms of seconds (tm_sec),
451  minutes (¢m_min), hours (¢tm_hour), days since January 1 of the year (tm_yday),
452 and calendar year minus 1900 (¢m_year) is related to a time represented as
453 seconds since the Epoch, according to the expression below.

454 If the year < 1970 or the value is negative, the relationship is undefined. If the
455  year > 1970 and the value is nonnegative, the value is related to a Coordinated
456  Universal Time name according to the expression:

457 tm_sec + tm_min*60 + tm_hour+3 600 + tm_yday*86 400 +
458 (tm_year-T70)*31536 000 + ((tm_year—69)/4)*86 400

459 2.2.2.107 semaphore: A shareable resource that has a nonnegative integral
460  value.

461  When the value is zero, there is a (possibly empty) set of processes awaiting the
462 availability of the semaphore.

463  2.2.2.108 semaphore lock operation: An operation that is applied to a
464  semaphore.

465 If, prior to the operation, the value of the semaphore is zero, the semaphore lock
466  operation shall cause the calling process to be blocked and added to the set of
467  processes awaiting the semaphore. Otherwise, the value is decremented. See
468 2.2.2.109.

469  2.2.2.109 semaphore unlock operation: An operation that is applied to a
470 semaphore.

471 If, prior to the operation, there are any processes in the set of processes awaiting
472 the semaphore, then some process from that set shall be removed from the set and

473 become unblocked. Otherwise, the semaphore value is incremented. See
474 2.2.2.108.
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47 2.2.2.110 session: A collection of process groups established for job control

476 purposes.

47 Each process group is a member of a session. A process is considered to be a
47%  member of the session of which its process group is a member. A newly created

479 process joins the session of its creator. A process can alter its session membership

480 (see 4.3.2). Implementations that support the setpgid() function (see 4.3.3) can

481 have multiple process groups in the same session.

agr  2.2.2.111 session leader: A process that has created a session (see 4.3.2).

4833 2.2.2.112 session lifetime: The period between when a session is created and

484 the end of the lifetime of all the process groups that remain as members of the

487 session.

486 2.2.2.113 shared memory object: An object that represents memory that can |
487 be mapped concurrently into the address space of more than one process. |

435 2.2.2.114 signal: A mechanism by which a process may be notified of, or affected

4349 by, an event occurring in the system.
490 Examples of such events include hardware exceptions and specific actions by
491 processes. The term signal is also used to refer to the event itself.

492 2.2.2.115 slash: The literal character “/”.
493 This character is also known as solidus in ISO 8859-1 {B34)}.

491 2.2.2.116 supplementary group ID: An attribute of a process used in deter-
495 mining file access permissions.

495 A process has up to (NGROUPS_MAX]} supplementary group IDs in addition to the
497  effective group ID. The supplementary group IDs of a process are set to the sup-
495 plementary group IDs of the parent process when the process is created. Whether
499 a process’s effective group ID is included in or omitted from its list of supplemen-
500 tary group IDs is unspecified.

500 2.2.2.117 successfully transferred: For a write operation to a regular file,
502 when the system ensures that all data written is readable on any subsequent
503 open of the file (even one that follows a system or power failure) in the absence of
504+ a failure of the physical storage medium.

505  For a read operation, when an image of the data on the physical storage medium
506  is available to the requesting process.

507 2.2.2.118 synchronized I/O completion: The state of an I/O operation that has
503  either been successfully transferred or diagnosed as unsuccessful.
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509  2.2.2.119 synchronized I/O data integrity completion: |

510 (1) For read, when the operation has been completed or diagnosed if unsuc-
511 cessful. The read is complete only when an image of the data has been
512 successfully transferred to the requesting process. If there were any
513 pending write requests affecting the data to be read at the time that the
514 synchronized read operation was requested, these write requests shall be
515 successfully transferred prior to reading the data.

516 (2) For write, when the operation has been completed or diagnosed if unsuc-
517 cessful. The write is complete only when the data specified in the write
518 request is successfully transferred and all file system information
519 required to retrieve the data is successfully transferred.

520  File attributes that are not necessary for data retrieval (access time, modification
521 time, status change time) need not be successfully transferred prior to returning
522 to the calling process.

523 2.2.2.120 synchronized /O file integrity completion: Identical to a syn-
52¢  chronized /O data integrity completion with the addition that all file attributes
525  relative to the I/O operation (including access time, modification time, status
526  change time) shall be successfully transferred prior to returning to the calling |
527  process. |

528 2.2.2.121 synchronized I/O operation: An I/O operation performed on a file
529  that provides the application assurance of the integrity of its data and files.

530  2.2.2.122 synchronous I/O operation: An I/O operation that causes the process |
531  requesting the I/O to be blocked from further use of the processor until that I/O
532  operation completes.

533 NOTE: A synchronous /O operation does not perforce imply synchronized I/O data integrity comple-
534 tion or synchronized I/O file integrity completion.

535 2.2.2.123 system: An implementation of this standard.

536 2.2.2.124 system crash: An interval initiated by an unspecified circumstance
537 that causes all processes (possibly other than special system processes) to be ter-
538 minated in an undefined manner, after which any changes to the state and con-
539 tents of files created or written to by a Conforming POSIX.1 Application prior to
540  the interval are undefined, except as required elsewhere in this standard.

541 2.2.2.125 system process: An object, other than a process executing an applica-
542 tion, that is defined by the system and has a process ID.

543  2.2.2.126 system reboot: An implementation defined sequence of events that
544  may result in the loss of transitory data, i.e., data that is not saved in permanent
545 storage.

546 This includes message queues, shared memory, semaphores, and processes.

24 2 Terminology and General Requirements

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on March 05,2026 at 04:17:57 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1003.1b-1993


http://www.avadocuments.com/doc/ieee-1003-1b-1993
http://www.avadocuments.com/doc/ieee-1003-1b-1993

