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IEEE Standards documents are developed within the Technical Committees of
the IEEE Societies and the Standards Coordinating Committees of the IEEE Stan-
dards Board. Members of the committees serve voluntarily and without compen-
sation. They are not necessarily members of the Institute. The standards
developed within IEEE represent a consensus of the broad expertise on the subject
within the Institute as well as those activities outside of IEEE that have expressed
an interest in participating 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 Stan-
dard. 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 Stan-
dard is subjected to review at least every five years for revision or reaffirmation.
When a document is more than five years old and has not been reaffirmed, it is
reasonable to conclude that its contents, although still of some value, do not
wholly reflect the present state of the art.. Users are cautioned to check to deter-
mine that they have the latest editioryéf any IEEE Standard.

Comments for revision of IEEE Standards welcome from any interested party,
regardless of membershlp affiliation with IEE ;;:'Suggestlons for changes in docu-
ments should be in the form of a’proposed change. of text together with appropri-
ate supportlng comments - -

has also received the concurrence of a’baiance of interests. For this reason, the
IEEE and the members of its technical commlttees are not able to provide an
instant response to interpretation requests except in those cases where the matter
has previously received formal

Comments on standards and r tations should be addressed to:

Secretary, IEEE Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331

USA

IEEE Standards documents are adopted by the Institute of Electrical and Elec-
tronics Engineers without regard to whether their adoption may involve
patents on articles, materials, or processes. Such adoption does not assume
any liability to any patent owner, nor does it assume any obligation whatever to
parties adopting the standards documents.
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Introduction

(This Introduction is not a normative part of IEEE Std 1003.5-1992, IEEE Standard for Information
Technology—POSIX Ada Language Interfaces—Part 1: Binding for System Application Program
Interface (API), but is included for information only.)

The basic goal of this standard is to provide an Ada binding for the interfaces
specified in ISO/IEC 9945-1: 1990 (IEEE Std 1003.1-1990; referred to in this stan-
dard as “POSIX.1 {2}"V). The intent is to support Ada applications portability via
a standard binding to the services provided by a POSIX-conforming operating sys-
tem. Currently POSIX is defined by the C-language binding represented in
POSIX.1; a language-independent definition of the interface is under development.
Therefore, much of the work in producing this document was deciding what
features of POSIX.1 represented POSIX functionality, as opposed to features of the
C-language binding.

© 0T, TR W N

10 This standard provides package specifications and accompanying textual descrip-
11 tion for a set of Ada packages that represent the POSIX system. This document
12 also specifies behavior to support t din, athat must be provided by the Ada
13 compilation system, and further ¢ r spemﬁed as 1mp1ementat10n-

16 The emphas1s in POSIX is
17 ment are not sufficient to im;

18 . (as defined in IEEE Std 1003.2:
19 for realtime applications. The IEE.
20 extensions to POSIX to support realti “applications program, the intent
21 is that a Strictly Conforming POSDQ5 Apphc on (one that uses only the facilities
22 in this document and that does not ‘depend on'implementation-defined behavior)
23 can be ported to any Conforming Implementatlon of these interfaces, and that the
24 binding makes it easy to identify wher rogram is not strictly conforming and
25 makes such programs easier to '

mpilation’ system or a POSIX shell
is this;standard meant to be sufficient
king group is currently studying

26 Organization of This Standar
27 The standard is divided into three parts:

28 — Statement of scope, list of normative references, and conformance informa-
29 tion (Section 1)

30 — Definitions and global concepts (Section 2)

31 — The various interface facilities (Sections 3 through 9)

32 This introduction, the foreword, any footnotes, notes accompanying the text, and
33 the informative annexes are not considered part of this standard.

34 1) The numbers in braces indicate the place in the reference list for a normative reference (or
35 bibliographic entry if the number is preceded by the letter B).
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36  Related Standards Activities

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

39 The following areas are under active consideration at this time, or are expected to
40  become active in the near future:? v

41 (1) Language-independent service descriptions of POSIX.1 {2}
42 (2) C and FORTRAN language bindings to (1)

43 (3) Shell and utility facilities

44 (4) Verification testing methods

45 (5) Realtime facilities

46 (6) Secure/Trusted system considerations

47 (7) Network interface facilities

48 (8) System administration

49 (9) Graphical user interfaces

50 (10) Profiles describing apphca ' ]
51 tems standards for: supercomputing,
52 sions; transaction processmg, {

53 based on hlstoncal models

54 (11) An overall gulde to :
55 proﬁles

57

59

60  If you have an interest in partici
61  these issues, please send your na
62 IEEE Standards Board, Institut Electronics Engineers, Inc.,
63 P.O. Box 1331, 445 Hoes Lane, Plscataway, NJ 08855-1331, USA, and ask to have
64 this forwarded to the chair of the appropriate TCOS working group. If you have
65 an interest in participating in this work at the international level, contact your
66 ISO/IEC national body.

S working groups addressing
one number to the Secretary,

67 2) A Standards Status Report that lists all current IEEE Computer Society standards projects is
68 available from the IEEE Computer Society, 1730 Massachusetts Avenue NW, Washington, DC
69 20036-1903, USA; Telephone: +1 202 371-0101; FAX: +1 202 728-9614.
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IEEE Standard for Information
Technology—POSIX Ada Language
Interfaces—Part 1: Binding for System
Application Program Interface (API)

1 1.1 Scope

2 This standard defines a standard Ada language bmdmg to ISO/IEC 9945-1: 1990
3 {2}, hereinafter referred to as “POSIX.1 {2},” to0 support application portability at
4
3

the source code level. It is intended to be.used by both application developers and
system implementors.

6 The focus of this standard is th erfac he POSIX.1 {2} standard. The
7 POSIX.1 {2} standard was initially 1sing the C programming language. A
8
9

language-independent definition of POSIX.1 {2} is under development, but at this
time has not achieved a level of definition suitable as a starting point for this
10 document.

1n This standard is comprised of three major components:

12 — Definitions for terminology and concepts, and definitions and specifications
13 that govern program structures, language-system interaction, and related
14 requirements
15 — Definitions of the specific Ada interfaces to POSIX.1 {2} system services
16 presented in the form of Ada packages
17 — Interpretations of Ada semantics with respect to POSIX.1 {2}
1.1 Scope 1
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18 The following areas are outside the scope of this standard:

19 (1) User mterface (shell) and commands associated with Ada program
20 development?

21 (2) Ada b1ndmgs to the POSIX.1 {2} archive/interchange file formats for tar
22 and cpio?

23 (3) Network protocols

24 (4) Graphics and windowing interfaces

25 (5‘) Database management system interfaces

26 (6) Object or binary code portability

27 (7) System configuration and resource availability

28 (8) Interfaces to the Ada runtime system

29 (9) Realtime programming

30 (10) Multiprocessing

aracteristics and facilities that are of
rather than the implementation
iem. Special emphasis is placed on
d spectrum of applications.

31 This standard describes the extern
32 importance to applications develope
33 approaches that may be emplo;
34 those facilities and capabiliti’

35 This standard has been del ]
36 is that a Strictly Conformmg POSIX.5 App
37 any conforming 1mp1ement* ion,
38 itself. )

tlon an be compiled to execute on
rtability of the application Ada code

39 1.2 Normatlve References

40 The following standards contain prov151ons that through references in this text,
41 constitute provisions of this standard he time of publication, the editions
42 indicated were valid. All st revision, and parties to agree-
43 ments based on this standard  investigate the possibility of*
44 applying the most recent editions of the standards listed below.

4 {1} ISO 8652:1987,2 Programming languages—Ada (Endorsement of

46 ANSI/MIL-STD 1815A-1983). Hereinafter, this is referred to as Ada RM (1}.
47 {2)  ISO/IEC 9945-1: 1990 (IEEE Std 1003.1-1990),® Information Technology—
48 Portable Operating System Interface (POSIX)—Part 1: System Application
49 Program Interface (API) [C Language]. Hereinafter, this is referred to as
50 POSIX.1 {2}.

51 1) These interfaces will be defined in the Ada binding to ISO/IEC 9945-2:.. ., Information technology

52 — Portable Operating System Interface (POSIX) — Part 2: Shell and Utilities.

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

55 3) This standard is available from the IEEE Service Center, 445 Hoes Lane, P.O. Box 1331,
56 Piscataway, NJ 08855-1331, USA. Telephone: 1(800) 678-IEEE or +1 (908)981-1393 (outside
57 Us).
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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 facilities not required by this stan-
dard. Nonstandard extensions shall 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 confor-
mance document shall define an environment in which an application can

- be run with the behavior specified by the standard. In no case except
package name conflicts shall such an environment require modification of
a Strictly Conformmg POSIX5 plication. An implementation shall not

(a)

(b) Replacing ‘instance
appropnate value(s)

(c)

(d)

(e) Making any other changes tﬁ
compilers

(3) Only the following typ
— POSIX.POSIX Strin
— POSIX Process_Primit emplate
— POSIX Process_ Environment.Environment

No other types defined in this standard shall be implemented using Ada
access types.

(4) A POSIX implementation shall not raise Program Error on elaboration of
a POSIX package, or on execution of a POSIX subprogram, due to elabora-
tion order dependencies in the POSIX implementation.

(5) Except as explicitly provided for in this standard, POSIX.POSIX_Error or
Standard.Storage_Error are the only exceptions that shall be raised by
operations declared in this standard.

(6) When executed, an implementation of this standard shall not be errone-
ous, as defined by the Ada RM {1}.
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96 1.3.1.2 Documentation

97 A conformance document shall be available for an implementation claiming con-
98 formance to this standard. The conformance document shall have the same struc-
929 ture as this standard, with the information presented in the equivalently num-
100  bered sections, clauses, and subclauses. The conformance document shall not con-
101 tain information about extended facilities or capabilities outside the scope of this
102  standard.

103  The conformance document shall contain a statement that indicates the full
104 name, number, and date of the standard that applies. The conformance document
105 may also list software standards approved by ISO/IEC or any ISO/IEC member
106 body that are available for use by a Conforming POSIX.5 Application. Applicable
107  characteristics whose documentation is required by one of these standards, or by
108  standards of government bodies, may also be included.

109 The document shall describe the contents of the packages posix, posix -
110 Configurable File Limits, and POSIX Configurable System Limits and shall
111 state values, the conditions under wh1ch those values may change, and the limits
112 of such variations, if any. /

113  The conformance document shall descr:
14  all implementation-defined featur
115  shall be met by listing these feat
116 the system documentation”
117  features. The conformance docu
118 tation for those features wi;ere
119  vary or where features are. 1d

“the-behavior of the implementation for
efined ‘in this standard This requirement

120 No specifications other than ‘those des
121  the conformance document. ~

122  The phrase “shall be documented” in this standard means that documentation of
123  the feature shall appear in the conformance document, as described prev10usly,
124  unless the system documentation is exphcltly mentioned.

e information found in the con-

125 The system documentation shc
126 formance document.

127 1.3.1.3 Conforming Implementation Options

128 The symbolic constants in the package posix provide declarations for a range of
129  variation in the standard that is implementation defined. The packages PoSIX -
130 Configurable_ System Limits and POSIX Configurable_File Limits contain
131  subprograms that may further constrain the implementation-defined ranges.

132 An implementation is required to define all of the subprograms for all of the
133 operations defined in this standard, including those whose implementation is
134  optional. If an unimplemented feature is used, the exception POSIX.POSIX Error
135 shall be raised, and PoSIX.Get_Error_ Code shall return PosIx.operation_Not_-
136 Implemented.
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1w 1.3.2 Application Conformance

138 All applications claiming conformance to this standard shall fall within one of the
139  categories defined in the following subclauses.

4o 1.3.2.1 Strictly Conforming POSIX.5 Application

141 A Strictly Conforming POSIX.5 Application is an application that requires only the
142 facilities described in this standard and the Ada RM {1}. Such an application
143 shall be designed to work for all behaviors and values allowed by this standard,
44 including behaviors that are unspecified or implementation defined. Such appli-
45 cations are permitted to adapt to the availability of facilities whose availability is
46 indicated by the values from the packages POSIX, POSIX Configurable File -
47 Limits, and POSIX Configurable System Limits.

us 1.3.2.2 Conforming POSIX.5 Application
149  There are three categorles of conformmg POSIX 5 applications:

150 1.3.2.2.1 ISO/IEC Conforming POSIX.5 pphcatlon

151  An ISO/IEC Conforming POSIX.5

152 facilities described in this standard an
153 for any ISO or IEC standard. Such an apy
162 formance that documents d
155 IEC standards used.

16 1.3.2.2.2 <National Body>

157 A <National Body> Conforming POSIX.5 Apphca“tlon differs from an ISO/IEC Con-
158 forming POSIX.5 Application in that.it also - may use specific standards of a single
159 ISO/IEC member body, referred to here as “<National Body>.” Such an applica-
160 tion shall include a statement of conformance that documents all options and
161 limit dependencies and all othe tandards used.

2 1.3.2.2.3 Conforming POSIX. g Extensions

163 A Conforming POSIX.5 Application Using Extensions is an application that differs
164 from a Conforming POSIX.5 Application only in that it uses nonstandard facilities
165 that are consistent with this standard. Such an application shall fully document
166 its requirements for these extended facilities, in addition to the documentation
167 required of a Conforming POSIX.5 Application. A Conforming POSIX.5 Application
168 Using Extensions shall be either an ISO/IEC Conforming POSIX.5 Application
169  Using Extensions or a <National Body> Conforming POSIX.5 Application Using
170  Extensions. (See 1.3.2.2.1 and 1.3.2.2.2.)
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Section 2: Terminology and General Requirements

2.1 Conventions

2 2.1.1 Editorial Conventions
This standard uses the following editorial and typographical conventions. A sum-
mary of typographical conventions is shown in Table 2-1.
5 Table 2-1 - Typographical Conventions
6
7 Reference Example
8 Ada Identifier ring_List
9 Ada Implementation-Defined Eleme
10 Ada Reserved Word
1 C-Language Data Type
12 C-Language Error Number
13 C-Language Function ht
14 C-Language Global External
15 C-Language Header
16 Cross-Reference: Annex
17 Cross-Reference: Clause
18 Cross-Reference: Other Standard
19 Cross-Reference: Section Sectio
20 Cross-Reference: Subclause 7 2.34,2.84.5,234.56
21 Definition Citation [POSIX.1 {2}]
22 Environment Variable X
23 Figure Reference
24 File Name
25 Table Reference
26 Long Ada identifiers are occasionally hyphenated for typographic purposes only;
27 none of the identifiers in this standard have names that include a hyphen.
28 Numbers within braces, such as “POSIX.1 {2},” represent cross references to the
29 normative references clause (see 1.2). If the number is preceded by a B, it
30 represents a bibliographic entry (see Annex A). Bibliographic entries are for
31 information only.
32 Defined terms are shown in three styles, depending on context:
33 (1) Terms defined in 2.2.1 and 2.2.2 are expressed as subclause titles. Alter-
34 native forms of the terms appear in [brackets]. At the conclusion of this
35 type of definition, the designation of a standard within [brackets]
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36 indicates that the text of the definition was copied from that standard,
37 with only editorial changes, if any.
38 (2) The initial appearances of other terms, applying to a limited portion of
39 the text, are in italics.
40 (8) Subsequent appearances of the term are in the Roman font.

41 Filenames and pathnames are shown in Courier. When a pathname is shown
42 starting with “$HoME/”, this indicates the remaining components of the pathname
43 are to be related to the directory named by the HOME environment variable.

44 Defined names that are usually in lowercase are never used at the beginning of a
45 sentence or anywhere else that regular English usage would require
46 capitalization.

47 Parenthetical expressions within normative text also contain normative informa-
48 tion. The general typographic hierarchy of parenthetical expressions is:

49 tr ) 11}

50 In some cases, tabular information is prééénted inline; in others, it is presented in
51 a separately labeled table. This arran ent was employed purely for ease of

52 reference and there is no normativ
53 Annexes marked as normatwe
55 dard for clarity of exposmo

56 pose no requirements. Al ]
57 matter”) and the two mdexe

58 Notes that appear in a sm
59 meanings, depending on their

point size and are-‘indented have two different

60 — When they are within the norm ] of the document, they are the same
61 as footnotes—informative, posmg no, ‘requirements on implementations or
62 applications. 4

63 — When they are attache s, they are normative, posing

64 requirements.

65 Text marked as examples (incl ’) is for information only.

66 The typographical conventions listed here are for ease of reading only. Editorial
67 inconsistencies in the use of typography are unintentional and have no normative
68 meaning in this standard.
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& 2.2 Definitions

10 2.2.1 Terminology
n For the purposes of this standard, the following definitions apply:

2 2.2.1.1 conformance document: A document provided by an implementor that
13 contains implementation details as described in 1.3.1.2.

% 2.2.1.2 implementation defined: An indication that the implementation shall
75 define and document the requirements for correct program constructs and correct
76 data regarding a value or behavior.

7 2.2.1.3 may: An indication of an optional feature.

8 (1) With respect to implementations, the word may is to be interpreted as an
79 - optional feature that is not required in this standard but can be provided.
80 (2) With respect to Strictly Conformmx POSIX.5 Applications, the word may

81 means that the optional fe

82 2.2.1.4 obsolescent: An in
83 withdrawal in future revisicm; f thi

NOTE: Obsolescent features are
of the C-language binding to PO

&R

86  2.2.1.5 shall: An indication
87 Strictly Conforming POSIX.5 Appli

on the implementation or on
appropriate.

88 2.2.1.6 should:

89 (1) With respect to implementation: dication of an implementation
90 recommendation, but ni

91 (2) With respect to applications, an indication of a recommended program-
92 ming practice for applications and a requirement for Strictly Conforming
93 POSIX.5 Applications.

94 2.2.1.7 supported: A condition regarding optional functionality.

95 Certain functionality in this standard is optional, but the interfaces to that func-
tionality are always required. If the functionality is supported, the interfaces
work as specified by this standard (except that they do not raise the exception
indicating the unsupported case). If the functionality is not supported, the inter-
face shall raise the exception indicating the unsupported case.

88388

100 2.2.1.8 system documentation: All documentation provided with an imple-
101  mentation, except the conformance document.

Documents

Document Sharing Hub
Authorizgddic llmlted to: Tsinghua University. Downloaded on March 05,2026 at 04:25:32 UTC from IEEE Xplore. Restrictions appl
B P hinitio g v B P PPYg

Full document details: IEEE 1003.5- 1992


http://www.avadocuments.com/doc/ieee-1003-5-1992
http://www.avadocuments.com/doc/ieee-1003-5-1992

IEEE
Std 1003.5-1992 IEEE STANDARD FOR INFORMATION TECHNOLOGY—POSIX ADA INTERFACES

102  Electronically distributed documents for an implementation are considered part of
103  the system documentation.

104 2.2.1.9 undefined: An indication that this standard imposes no portability
1056 requirements on the use by an application of an indeterminate value or the
106  behavior of that application with erroneous program constructs or erroneous data.

107 Implementations (or other standards) may specify the result of using that value or
108  causing that behavior. An application using such behaviors is using extensions,
109  as defined in 1.3.2.2.3.

110 2.2.1.10 unspecified: An indication that this standard imposes no portability
111  requirements on applications for correct program constructs or correct data
112 regarding a value or behavior.

113  Implementations (or other standards) may specify the result of using that value or
114  causing that behavior. An application requiring a speciﬁc behavior, rather than
115  tolerating any behavior when using that functionality, is using extensions, as
116  defined in 1.3.2.2.3. /

117 2.2.2 General Terms

118  For the purposes of this st.
119 2.2.2.1 absolute patﬁx@

120 2.2.2.2 access mode: A form.
121 the kind of operations that may

122 See file access permissions in 2.3. 6

atlo s defined in Chapter 14 of the
standard.

123 2.2.2.3 Ada YO: The input/o
124 Ada RM (1} and further defined

125 2.2.2.4 address space: The m at can be referenced by a pro-

126 cess. [POSIX.1 {2}]

127 2.2.2.5 appropriate privileges: An implementation-defined means of associat-
128  ing privileges with a process with regard to the subprogram calls and options
129  defined in this standard that need special privileges.

130  There may be zero or more such means. [POSIX.1 {2}]

131 2.2.2.6 background process: A process that is a member of a background pro-
132 cess group. [POSIX.1 {2}]

133 2.2.2.7 background process group: Any process group that is a member of a
13¢  session that has established a connection with a controlling terminal and is not in
135 the foreground process group.
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2.2.2.8 block special file: A file that refers to a device.

A block special file is normally distinguished from a character special file by pro-
viding access to the device in a manner such that the hardware characteristics of

the device are not visible. [POSIX.1 {2}]

EER B

uw 2229 byte: A sequence of bits transmitted over a serial line (see Section 7).

u1 222,10 canonical input processing: The processing of terminal input in the
12 form of text lines. (See 7.1.1.6.)

u3  2.2.2.11 character: A sequence of one or more values of type POSIX.POSIX -
44 Character representing a single graphic symbol.

us 2.2.2.12 character special file: A file that refers to a device.

us  One specific type of character special file is a terminal device file, whose access is
u1  defined in 7.1. Other character special files have no structure defined by this
us standard, and their use is unspecified by this.standard. [POSIX.1 {2}]

149

150
151

152
153

154 2.2.2.15 controlling terminal: A e rmi 'that is associated with a session.

155  Each session may have at most one controllmg terminal associated with it, and a
156 controlling terminal is associated with” exactly one session. Certain input
157 sequences from the controlling terminal (see 7.1).cause signals to be sent to all
158 processes in the process gr th the controlling terminal.

159 [POSIX.1 {2}]

160 2.2.2.16 current working directory: See working directory in 2.2.2.94.

161 2.2.2.17 device: A computer peripheral or an object that appears to the applica-
162 tion as such. [POSIX.1 {2}]

163 2.2.2.18 directory: A file that contains directory entries.

164 No two entries in a directory shall have the same file name.

165 2.2.2.19 directory entry [link]: A relation that associates a filename with a
166 file.

167  Several directory entries can associate different file names with the same file.
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168  2.2.2.20 dot: The filename consisting of a single dot character (.).
169  See pathname resolution in 2.3.10. [POSIX.1 {2}]

170 2.2.2.21 dot-dot: The filename consisting solely of two dot characters (. .).
171 See pathname resolution in 2.3.10. [POSIX.1 {2}]

172 2.2.2.22 effective group ID: An attribute of a process that is used in determin-
173 ing various permissions, including file access permissions, described in 2.3.6.
174 [POSIX.1 {2}]

175  See group ID in 2.2.2.42. This value is subject to change during the process life-
176  time, as described in packages POSIX Process Identification (see 4.1) and
177  POSIX_Process_Primitives (see 3.1).

178 2.2.2.23 effective user ID: An attribute of a process that is used in determining
179  various permissions, including file access perm1ssmns [POSIX.1 {2}]

180  See user ID in 2.2.2.92. This value ;s subJect to change during the process life-
181  time, as described in packages POSIX-Rrocess_Identification (see 4.1) and
182  POSIX Process_Primitives (s

183
184

185

186 2.2.2.26 erroneous: Erroneo
187 of the Ada RM (1}.

188 2.2.2.27 FIFO speclal file [FIFO]: A type of file with the property that data
189  written to such a file is read basis. [POSIX.1 {2}]

190  Other characteristics of FIF ackages POSIX Files (see 5.2)
191  and POSIX_IO (see 6.1). “

192 2.2.2.28 file: An object that can be written to, or read from, or both.

193 A file has certain attributes, including access permissions and type. File types
194 include regular file, character special file, block special file, FIFO special file, and
195 directory. Other types of files may be defined by the implementation.
196 [POSIX.1 {2}]

197 2.2.2.29 file description: See open file description in 2.2.2.53.

198 2.2.2.30 file descriptor: A value used to identify an open file for the purpose of
199 file access.

200  File descriptors are unique within a process.
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201 2.2.2.31 file group class: A property of a file indicating access permissions for a
22  process related to the group identification of the process.

28 A process is in the file group class of a file if the process is not in the file owner

o4 class and if the effective group ID or one of the supplementary group IDs of the
25 process matches the group ID associated with the file. Other members of the class

26 may be implementation defined. [POSIX.1 {2}]

27 22232 filename: A name consisting of 1 to POSIX.Filename Limit -
28 Maxima'Last POSIX.POSIX Characters used to name a file.

209 The characters composing the name may be selected from the set of all character
210 values excluding the slash character and the null character. | The filenames dot
211 and dot-dot have special meaning; see pathname resolution in 2.3. 10 A filename
212 is sometimes referred to as a pathname component.

23 2.2.2.33 file offset: The POSIX.POSIX Character position in the file where the
214 next I/O operation begins.

regular file, block special file, or
1 file that does not refer to a terminal
file offset spec1ﬁed for a pipe or FIFO.

215 Each open file description associated- w1th
216 directory has a file offset. A character i
217  device may have a file offset. There is

a8 2.2.2.34 file other class: A'property
219  process related to the user ‘and group

220 A process is in the file othe
21 class or file group class. [POSIX

222 2.2.2.35 file owner class: A pr;pe :
223 process related to the user identificatio

2¢ A process is in the file owner class of a. file'if the effective user ID of the process
25 matches the user ID of the file. [POSIX.1 {2}]

26 2.2.2.36 file permission: Info e that is used, along with other
227  information, to determine if a process ha read, write, or execute/search permis-
28  sion to a file.

229 The file permission information is divided into three parts: owner, group, and
230 other. Each part is used with the corresponding file class of processes. These per-
231 missions are contained in the file mode, as described in the package posix -
232 Permissions (see 5.1). The detailed usage of the file permission information in
233 access decisions is described in file access permissions in 2.3.6.

23¢  2.2.2.37 file serial number: A per-file-system unique value for a file.

235  File serial numbers are unique throughout a file system. [POSIX.1 {2}]
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236  2.2.2.38 file system: A collection of files and certain of their attributes.

237  Each file system provides a separate binding of file serial numbers to files. A
238 given file serial number is associated with at most one file in a file system, but it
239  may refer to distinct files in distinct file systems. That is, each file system defines
240  a new name space, giving meaning to the names (file serial numbers) that desig-
241  nate files.

242  2.2.2.39 foreground process: A process that is a member of a foreground pro-
243 cess group. [POSIX.1 {2}]

244  2.2.2.40 foreground process group: A group of processes that have certain
245  privileges, denied to processes in background process groups, when accessing
246  their controlling terminal.

247  Each session that has established a connection with a controlling terminal has
248  exactly one process group of the session as the foreground process group of that
249  controlling terminal. See 7.1.1.4. [POSIX.l {2}]

250 2.2.2.41 foreground process group@;l's
251  process group.

The process group ID of the foreground

252  2.2.2.42 group ID: A val ; ef’dentlfym group of ystem users.

253 Each system user is a’ ‘member o
254 package POSIX Process_I i
255  is associated with a process,
256  effective group ID, one of t
257  saved set-group-ID.

258  2.2.2.43 job control: A facility that allows ‘'users to stop (suspend) selectively
259  the execution of processes and continue-(resume) their execution at a later time.
260 [POSIX.1 {2}]

261  The user typically employs ] nteractive interface jointly sup-
262  plied by the terminal I/O driver and a c nd interpreter. Conforming imple-
263 mentations may optionally support job control facilities. 'The presence of this
264  option is indicated to the application at compile time by the subtype Job -
265  Control_Support in package POSIX or at run time by the value returned by the
266  function Job_Control Supported in package POSIX Configurable System -
267 Limits;see 2.4 and 4.5.

268  2.2.2.44 link: See directory entry in 2.2.2.19.

269  2.2.2.45 link count: The number of directory entries that refer to a particular
270  file. [POSIX.1 {2}]

2711 2.2.2.46 login: The unspecified (by this standard) activity by which a user gains
272 access to the system.
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713 Each login shall be associated with exactly one login name.
J
m 22247 login name: A user name that is associated with a login. [POSIX.1 {2}]

ms 2.2.2.48 mode: A collection of attributes that specifies the type of a file and its
216 access permissions.

am  See file access permissions in 2.3.6. [POSIX.1 {2}]

78 2.2.2.49 noncanonical input processing: The processing of terminal input as
279  uninterpreted characters (see Section 7).

% 2.2.2.50 null character: The POSIX Character value  POSIX Char-
81 acter’Value(0), if defined.

%2 The use of a null character in filenames or environment variable names or values
%3  produces undefined results. Implementations shall not return null characters to
x4 applications in filenames or environment variable names or values.

% 2.2.2.51 null string: See empty strir

» 2.2.2.52 open file: A ﬁle th';'
%7 [POSIX.1 {2}]

88 2.2,2.53 open file descnp
289 is accessing a file.

2% Each file descriptor shall refer to
291 description may be referred to by mo:
292 status (see 6.1.5), and file access modes
293 [POSIX.1 {2}] \

’*one file descriptor. A file offset, file
attnbutes of an open file description.

group in which the parent of
p or is not a member of the ses-

29¢ 2.2.2.54 orphaned process
295 every member is either itself a
296  sion of the group. [POSIX.1 {2}]

297 The process group is no longer a member of the session of the process that created
298 it. This can occur when all other members of the session exit.

29 2.2.2.55 parent directory:

300 (1) When discussing a given directory, the directory that contains a directory
301 entry for the given directory. The parent directory is represented by the
302 pathname dot-dot in the given directory.

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

305  This concept does not apply to dot and dot-dot. [POSIX.1 {2}]
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306 2.2.2.56 parent process: See process in 2.2.2.68.

307 2.2.2.57 parent process ID: An attribute of a new process after it is created by
308  a currently active process.

309  The parent process ID of a process is the process ID of its creator, for the lifetime
310  of the creator. After the lifetime of the creator has ended, the parent process ID is
311 the process ID of an implementation-defined system process. [POSIX.1 {2}]

312 2.2.2,58 path prefix: A pathname, with an optional ending slash, that refers to
313  adirectory. [POSIX.1 {2}]

314 2.2.2.59 pathname: A nonempty string that is used to identify a file.

315 A pathname consists of, at most, POSIX.Pathname Limit_ Maxima’Last components
316  of type POSIX.POSIX Characters. It has an optlonal beginning slash followed by
317  zero or more filenames separated by slashes. If the pathname refers to a direc-
318  tory, it may also have one or more trarlmg slashes. Multiple successive slashes
319  are considered the same as one slash A pathname that begins with two succes-
a20  sive slashes may be interpreted in implementation-defined manner, although
321 13l A

322

323
324

325  2.2.2.62 pipe: An object accesse:
326  the POSIX IO.Create_ Pipe procedur

327 Once created, the file descriptors can be used tdmampulate a pipe, and it behaves
328 identically to a FIFO special file when accessed in this way. It has no name in the
329 file hierarchy.

33 2.2.2.63 portable filename ch: *he set of characters from which

331  portable filenames are constructed.

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

334 ABCDEFGHIJKLMNOPQRSTUVWXY?Z2
335 abcdefghijklmnopgrstuvwzxyz
336 . 0123456789 . -

337 The last three characters are the period, underscore, and hyphen characters,
338  respectively. The hyphen shall not be used as the first character of a portable
339  filename. Upper- and lowercase letters shall retain their unique identities
340  between conforming implementations.
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u1  2.2.2.64 portable pathname character set: The set of characters from which
u2 portable pathnames are constructed. The set contains all the characters of the
u3 portable filename set and the character slash (/).

w  2.2.2.65 POSIX Character: The smallest addressable entity in a file.

u#5 A graphic character is a sequence of one or more POSIX.POSIX Characters. It
u6 shall be possible to represent all data read and written in pPosix.PosIX -
47 Characters or concatenations of POSIX.POSIX Characters.

us  2.2.2.66 POSIX I/O: The input/output operations; defined by this standard, except
u9  for Section 8.

%0 2.2.2.67 privilege: See appropriate privileges in 2.2.2.5.

31 2.2.2.68 process: An address space, and the program (including any Ada tasks
%2 contained within the program) executmg within that address space, and its
%3 required system resources. 7o

34 A process is created by anothe
355 Prlmltlves Start_ Process, POSI,'
356
37

es w:ith procedures POSIX Process_-

%9 2.2.2.69 process group;“ ;
%0 related processes.

%1 Each process in the system is a ~ p,r()ce group that is identified by 1ts
362  process group ID. A newly created j rocessgo 1s the process group of its creator.
%3 [POSIX.1 {2}] (R

%4 2.2.2.70 process group ID: ifying a process group during

365 its lifetime.

366 A process group ID shall not b m until the process group life-

37 time ends. \[POSIX.I {21

68 2.2.2.71 process group leader: A process whose process ID matches the pro-
369  cess ID of the process group leader for all members of the process group.

30 2.2.2.72 process group lifetime: A period of time that begins when a process
3711 group is created and ends when the last remaining process in the group leaves the
312 group, due either to the end of the process lifetime of the last process or to the last
373 remaining process calling the Set Process_Group_ ID procedure.

314 2.2.2.73 process ID: A unique value identifying a process during its lifetime.

375 The process ID is defined in the package POSIX Process_Identification. See

376 4.1. A process ID shall not be reused by the system until the process lifetime
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377  ends. In addition, if there exists a process group where the process ID of the pro-
378  cess group leader is equal to that process ID, that process ID shall not be reused
379 by the system until the process group lifetime ends.

380 An implementation shall reserve a value of process ID for use by system
381  processes. A process that is not a system process shall not have this process ID.

382 2.2.2.74 process lifetime: A period of time that begins when a process is
383  created and ends when its process ID is returned to the system.

384  After a process is created, it is considered active. Its threads of control and
385  address space exist until it terminates. It then enters an inactive state where cer-
386  tain resources may be returned to the system, although some resources, such as
387  the process ID, are still in use. When another process executes a wait_For -
388 Child Process procedure for an inactive process, the remaining resources are
389  returned to the system. The last resource to be returned to the system is the pro-
390  cess ID. At this time, the lifetime of the process ends.

391  2.2.2.75 read-only file system: A ﬁ“le system that has implementation-defined
392  characteristics restricting modifications...[POSIX.1 {2}]

393
394

395
396

397
398

399  See user ID in 2.2.2. 92 This value is subj ct to change during the process life-
400 time, as described in 4.1. [POSIX.1 {2}]

401  2.2.2,78 regular file: A fil
402  POSIX Characters, with no fu

ly accessible sequence of POSIX.-
ed by the system.

103 2.2.2.79 relative pathname: See pathnamé resolution in 2.3.10.

404  2.2.2.80 root directory: A directory, associated with a process, that is used in
405  pathname resolution for pathnames that begin with a slash. [POSIX.1 {2}]

406  2.2.2.81 saved set-group-ID: When the saved_1Ds_support option is impleQ
407 mented, an attribute of a process that allows some flexibility in the assignment of
408  the effective group ID attribute, as described for set_Group 1D.

409 See 2.3.6 and Section 4.
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40 22.2.82 saved set-user-ID: When the saved IDs_Support option is imple-
41 mented, an attribute of a process that allows some flexibility in the assignment of
42 the effective user ID attribute, as described for set_User ID.

413 See 2.3.6 and Section 4.

a4 2.2.2.83 session: A collection of process groups established for job control
45 purposes.

46 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
418 process joins the session of its creator. A process can alter its session membership
49 by the procedure Create_Session in the package POSIX Process_Identifica-
420 tion. Implementations that support Sset_Process_Group ID can have multiple
41  process groups in the same session.

422 2.2.2.84 session leader: A process that has created a session (see PoSIX -
423 Process_Identification.Create Session).

1 when a session is created and the

24 2.2.2.85 session lifetime: The penod be ,,e
emain as members of the ses-

425 end of the lifetime of all the proc
426 sion. [POSIX.1 {2}]

o 2.2.2.86 signal: A mechani
48 by, an event occurring in the

49 Examples of such events mcl de hard
430  processes. The term signal is alson

431 2.2.2.87 slash: The literal character.*
432 This character is also known as solidu;"ig ISO 8859-1 {B2}. [POSIX.1 {2}]

43 2.2.2.88 supplementary grouj of a process, used in determin-

434 ing file access permissions.

435 A process has group IDs in addition to the effective group ID. The size of this list
436 of supplementary group IDs is specified at compile time by Groups Maxima in
437  package POSIX, or at run time by the value of the function Groups Maximum in
438 package POSIX Configurable System Limits. The supplementary group IDs of a
439  process are set to the supplementary group IDs of the parent process when the
40  process is created. Whether the effective group ID of a process is included in or
41  omitted from its list of supplementary group IDs is unspecified.

42 2.2.2.89 system: An implementation of this standard. [POSIX.1 (2}]

43 2.2.2.90 system process: An object, other than a process executing an applica-
44  tion, that is defined by the system and has a process ID. [POSIX.1 {2}]

45 Animplementation shall reserve at least one process ID for system processes.
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we  2.2.2.91 terminal [terminal device]: A character special file that obeys the
447  specifications of 7.1. [POSIX.1 {2}]

48  2.2.2.92 user ID: A value identifying a system user.

449  The user ID is defined in the package POSIX Process Identification. When the
450 identity of a user is associated with a process, a user ID value is referred to as a
451  real user ID, an effective user ID, or an (optional) saved set-user-ID.

452 2.2.2,93 user name: A value of POSIX String that is used to identify a user, as
453  described in 9.1.

-
454 2.2.2.94 working directory [current working directory]: A directory, asso-

455  ciated with a process, that is used in pathname resolution for pathnames that do
456  not begin with a slash. [POSIX.1 {2}]

457  2.2.3 Abbreviations

458  For the purposes of this standard /tﬁeaf‘fdlf};g ng abbreviations apply:

55 2.2.3.1 AdaRM: The Ada Language R

eferen Manual ISO 8652, Programming
460 languages—Ada (Endorsem ] b

461 2.2.3.2 POSIX.1: ISO/IEC “,945-
462  ing system interface (POS:;
463  [C Language] {2}.

464 2.2.3.83 POSIX.5: This standard.

465 2.3 General Concepts

466 2.3.1 program/process e a program in execution shall
467  behave as if it is a single POSIX process throughout this standard. Thus, all the
468  tasks of the program shall execute within the environment of the same POSIX pro-
469  cess. Tasks of an Ada program may be implemented as separate processes as long
470  as the environment is shared and all these processes can be viewed as a single
4711 POSIX process by the other processes in the system.

4712 2.3.2 Ada character differences: The Ada RM {1} defines the representation of
413 characters in the Ada language. This representation does not allow for extended
474 character sets for localization, graphics, or non-ASCII-based character sets. In
475  anticipation of POSIX support for character sets other than ASCII, the Ada charac-
476  ter set has been separated from the one s Pported by the POSIX system. This
477 standard does not prohibit the character sets from being identical.
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m  2.3.3 POSIX signals as interrupts: The signal handling mechanism supported
4 in POSIX is mapped onto the Ada interrupt entry mechanism. POSIX Ada signals
0 are defined as interrupt entry points to a task in the Ada program.

81 234 system call exception errors: Ada supports an exception mechanism
#2 that is used in this binding to report errors from system calls. The details of the
#3 error are reported by an error code that is accessed via a function.

# 235 extended security controls: The access control (see file access permis-
#5 sions) and privilege (see appropriate privileges) mechanisms have been defined to
allow implementation-defined extended security controls. These permit an imple-
mentation to provide security mechanisms to implement different security policies
than are described in this standard. These mechanisms shall be implemented
and mapped onto the POSIX interfaces in such a way as to appear to be an exten-
sion to the POSIX security system.

E2g&g

9 2.3.6 file access permissions: The standard file access control mechanism uses
42  the file permission set, as described below. This permission set is determined at
©3 file creation by the procedures POSIX 10.0pen Or Create, POSIX Files.Create -
44 FIFO, Or POSIX_Files.Create Directory and are changed by POSIX Files.-
#95 Change Permissions. The permission can be read by the function posIx -
496 File Status.Permission_Set Of ¢

497 Implementatlons may provide aa
#8 isms, or both. An additional access
499 the access perm1ssmns deﬁne by t

501 (1) Specify file permiséi
502

503 (2)

505 3)
506 The disabling of the alternate-mechanism need not disable any addltlonal
507 mechanisms defined b

58 Whenever a process requests file access permission for read, write, or
509 execute/search, if no additional mechanism denies access, access is determined as
510 follows:

511 (1) If a process has the appropriate privilege:

512 (a) Ifread, write, or directory search permission is requested, access is
513 granted.

514 (b) If execute permission is requested, access is granted if execute per-
515 mission is granted to at least one user by the file permission set or
516 by an alternate access control mechanism; otherwise, access is
517 denied.

518 (2) Otherwise:

519 (a) The file permission set of a file contains read, write, and
520 execute/search permissions for the file owner class, file group class,
521 and file other class. Documents
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522 (b) Access is granted if an alternate access control mechanism is not
523 enabled and the requested access permission is set for the class to
524 which the process belongs, or if an alternate access control mechan-
525 ism is enabled and it allows the requested access; otherwise, access
526 is denied.

527  Unless otherwise stated, the user ID is the effective user ID of the process and
528 the group ID is the effective group ID of the process. The effective user ID
529 and the effective group ID can be saved in the set-user-ID or set-group-ID if
530 POSIX Configurable System Limits.Saved_ IDs_Supported returns True. (See
531  Section 4.)

532  2.8.7 file hierarchy: Files in the system are organized in a hierarchical struc-
533  ture in which all of the nonterminal nodes are directories and all of the terminal
53¢ nodes are any other type of file. Because multiple directory entries may refer to
535  the same file, the hierarchy is properly described as a directed graph.

53 2.3.8 filename portability: Filenames should be constructed from the portable
537  filename character set because the use.of other characters can be confusing or
538  ambiguous in certain contexts. The function Is_Portable Filename (see 2.4) is
539  provided for checking a POSIX String to enfy if it 1s a portable filename. The
540 function Is_Portable Pathn ;
541  pathnames.

42 2.3.9 file times updat :
543 updated when file data

544  status has been changed

545

546

547 elated fields are noted as marked
548 function marks for update a time-

549  related ﬁeld not spec1ﬁed by this standard, this shall be documented, except that
550  any changes caused by pathname resoiutlon need not be documented. For the
551  other functions in this standard (those that! ot explicitly required to read or
552 write file data or change file s ome implementations happen to
553  do so), the effect is unspecified

554  An implementation may update fields that are marked for update immediately, or
555 it may update such fields periodically. When the fields are updated, they are set
556  to the current time and the update marks are cleared. All fields that are marked
557  for update shall be updated when the file is no longer open by any process, or
558 when a POSIX File Status.Get_File Status operation is performed on the file.
559  Other times when updates are done are unspecified. Updates are not done for
560 files on read-only file systems. :

61  2.3.10 pathname resolution: Pathname resolution is performed for a process
562  to resolve a pathname to a particular file in a file hierarchy. There may be multi-
563  ple pathnames that resolve to the same file. (See 5.2.1.)

s64 Each filename in the pathname is located in the directory specified by its prede-
565  cessor (for example, in the pathname fragment “a/b”, file “b” is located in direc-
566  tory “a”). Pathname resolution fails if this cannot be accomplished. If the
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pathname begins with a slash, the predecessor of the first filename in the path-
name is taken to be the root directory of the process (such pathnames are referred
to as absolute pathnames). If the pathname does not begin with a slash, the
predecessor of the first filename of the pathname is taken to be the current work-
g ing directory of the process (such pathnames are referred to as relative path-
52 names). If the pathname begins with two leading slashes, the predecessor of the
13 first filename in the pathname may be interpreted in an implementation-defined
54 manner.

SEEE

&% The interpretation of a pathname component is dependent on the values of the
%6  functions Filename Limit and Filename Is_Truncated applied to the path prefix
sm  of the component. If the length of a pathname component exceeds the value of
58 Filename Limit and Filename Is_ Truncated iS False, the implementation shall
579  raise the exception POSIX Error and set the error code Filename Too_Long. Oth-
80 erwise, the 1mplementat10n shall ignore all the characters after the initial sub-
81 string whose length is the value returned by Filename Limit for the pathname
s2  component. (See Section 5.) ‘

The special filename, dot (.), refers to the directory specified by its predecessor.
The special filename, dot-dot (. .), refers to the parent directory of its predecessor
directory. As a special case, in the root -directory, dot-dot may refer to the root
directory itself.

EBREE

587 A pathname consisting of a sin
588 process. A null pathname isi

9 2.3.11 allocated storage:
0 cate storage. One example
01 declared in the interface, or w
92 cated, storage retrieval procedure
93 free any dynamic storage that is like

,Th1s allows an apphcatlon to
ted by a POSIX package.
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2.4 Package POSIX

package POSIX is
—— Symbolic subtypes and constants
—- Optional facilities

subtype Job_Control_ Support is Boolean range
<implementation defined> .. <implementation defined>;
subtype Saved IDs_Support is Boolean range
<implementation defined> .. <implementation defined>;
subtype Change Owner Restriction is Boolean range
<implementation defined> .. <implementation defined>;
subtype Filename Truncation is Boolean range
<implementation defined> .. <implementation defined>;

System POSIX Version : constant := 1990_09;
POSIX Ada Version : constant := 1992 06;

—— I/0 count

type IO_Count is <optional parent type>
range 0..<implementation defined>;
subtype IO _Count_ Maxima is IO.C

—— System limits

Portable Groups_Maximum* constant Natural := 0;

subtype Groups Maxima-is

Portabl e_Argument'i; Lis
subtype Argument_List Ma

Portable_Child_ProcessesL'_Max‘ Lmum
subtype Child Processes_Maxima:is

range <implementation defined> .. <implementation defined>;

Portable Open_Files_Maximum :,,4<‘Eon§£ant Natural := 16;
subtype Open Files Maxima is Natural
range <implementati

lementation defined>;

Portable Stream Maximum ant Natural := 8;
subtype Stream Maxima i

range <implementation defined> .. <implementation defined>;

Portable_Time_ Zone String Maximum : constant Natural := 3;
subtype Time Zone String Maxima is Natural
range <implementation defined> .. <implementation defined>;

—— Pathname variable values

Portable_Link_Limit_Maximum : constant Natural := 8;
subtype Link_Limit Maxima is Natural
range <implementation defined> .. <implementation defined>;

: rahge 32767..I0 Count’Last;

Figure 2-1 — poSIX
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638
639 Portable Input_Line_ Limit Maximum : constant IO Count := 255;
640 subtype Input_ Line Limit Maxima is IO_Count
641 range <implementation defined> .. <implementation defined>;
642 Portable Input_ Queue Limit Maximum : constant IO Count := 255;
643 subtype Input Queue Limit_Maxima is IO_Count
644 range <tmplementatwn defined> .. <implementation defined>;
645 Portable Filename Limit Maximum : constant Natural := 14;
646 subtype Filename Limit_Maxima is Natural
647 range <implementation defined> .. <implementation defined>;
648 '~ Portable Pathname Limit Maximum : constant Natural := 255;
649 subtype Pathname Limit_Maxima is Natural
650 range <implementation defined> .. <implementation defined>;
651 Portable Pipe Limit Maximum : constant IO Count := 512;
652 subtype Pipe Limit Maxima is IO _Count
653 range <implementation defined> .. <implementation defined>;
654 —— Blocking behavior values
655 type Blocking_ Behavior is (Tasks, Program) ;
656 subtype Text_ IO Blocking Behavior As Blocklng Behavior
657 range <implemeritation deﬁned> mplementation defined>;
658 I0_Blocking_ Behavior
659 )
660 File Lock_Blocking_ Behavio
662 Wait_For_Child Blocking ’
663 <zmg kmentatwn deﬁned>,
664 —— Signal masking ' ,
665 type Signal Masking is (No:Signals, RTS Signals, All Signals);
666 —— Characters and strings
667 type POSIX Character is
668 (
669 -- 700,1,2°,'3,'4,’5°,6°,’7°,’8°’9’,
670 -- A,BC,DVEVF, G
671 -- 'NVO’PQ’,’R’’S’’T’,
672 _ ::’b::ttd’; ,’f” :’h'
673 S :n);o::p:)q:”rns: ’t”u,'v W
674 —_ ,)} ””/”ll’ ’#’ ’&’ ” ’() ’),

*r—2 >
675 __)*”+’,,’””,’,),}”)”)’
676 <other characters are implementation defined>);
677 type POSIX String is array (Positive range <>) of POSIX Character;
678 function To POSIX String (Str : string)
679 return POSIX String;
680 function To_ String (Str : POSIX_String)
681 return string;
682
683 Figure 2-1 — ros1x (continued)
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684
685 subtype Filename is POSIX String;
686 subtype Pathname is POSIX_ String;
687 function Is Filename (Str : POSIX String)
688 return Boolean;
689 function Is Pathname (Str : POSIX_ String)
690 return Boolean;
691 function Is Portable Filename (Str : POSIX String)
692 return Boolean;
693 function Is_Portable Pathname (Str : POSIX String)
694 return Boolean;
695 —— String lists
696 type POSIX String List is limited private;
697 Empty String_List : constant POSIX String List;
698 procedure Make Empty (List : in out POSIX String List);
699 procedure Append (List : in out POSIX String List;
700 Str : POSIX String);
701 generic
702 with procedure Action
703 (Item :
704 Quit : im ¢ ;
705 procedure For Every Item/ (List : X String List);
706 function Length (List”: B
707 return Naturalj
708 .  function Value .
709 (List : POSIX_String
710 Index : Positive)
711 return POSIX String;
712 -— Option sets
713 type Option_Set is private;
714 function Empty_Set
715 return Option_Set;
716 function "+" (L, R : Opt
717 return Option_Set;
718 function "-" (L, R : Option_Set)
719 return Option Set;
720 -- Exceptions and error codes
721 POSIX Error: exception;
722 type Error Code is <implementation-defined integer>;
723 function Get_Error Code
724 return Error Code;
725
726 Figure 2-1 — ros1x (continued)
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727
728 procedure Set Error Code (Error: im  Error_ Code);
729 function Is POSIX Error (Error: Error_ Code)
730 return Boolean;
731 function Image (Error: Error_Code)
732 return String;
733 No_Error : constant Error_Code
734 := 0;
736 Argument_ List_Too_Long : constant Error_Code
736 : := <implementation-defined static expression>;
737 Bad File Descriptor : constant Error_ Code
738 := <implementation-defined static expression>;
739 Broken Pipe : constant Error_ Code
740 := <implementation-defined static expression>;
741 Directory Not Empty : constant Error_Code
742 := <implementation-defined static expression>;
743 Exec_Format_ Error : constant Error_Code
744 := <implementation-defined static expression>;
145 File Exists : constant Error_ Code
746 1= <zmplementatlon-deﬁned static expression>;
47 File Too_Large : constant" Error Code
748 1=/< mpi’ementatwn-deﬁned static expression>;
749 Filename Too_lLong
750
751 Improper_Link
752 \
753 Inappropriate_IO_an'Er
764
756 Input_Output_Error
756
757 Interrupted Operation
758
759 Invalid Argument :
760 =%
761 Invalid Seek : constant Error Code
762 1= <tmplementatwn-deﬁned static expression>;
763 Is_A Directory constant Error Code
764 ‘ on-defined static expression>;
765 No_Child Process . Code
766 kgn-deﬁned stalic expression>;
767 No_Locks Available constant Error_Code
768 1= <lmplementatwn~deﬁned static expression>;
769 No_Space_Left_On Device : constant Error_Code »
770 := <implementation-defined static expression>;
m No_Such_Operation On_Device : constant Error_ Code
772 , := <implementation-defined static expression>;
773 No_Such_Device Or Address : constant Error Code
774 := <implementation-defined stalic expression>;
776 No_Such File Or_ Directory : constant Error_ Code
776 := <implementation-defined static expression;>
7
78 Figure 2-1 — posIx (continued)
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779
780 No_Such_Process : constant Error_ Code
781 := <implementation-defined static expression>;
782 Not_A Directory : constant Error_ Code
783 := <implementation-defined static expression>;
784 Not_Enough_Space : constant Error_Code
785 := <implementation-defined static expression>;
786 Operation_Not_Implemented : constant Error_ Code
787 := <implementation-defined static expression>;
788 Operation Not Permitted : constant Error_Code
789 := <implementation-defined static expression>;
790 Permission_Denied : constant Error Code
791 := <implementation-defined static expression>;
792 Read_Only File System : constant Error Code
793 := <implementation-defined static expression>;
794 Resource Busy : constant Error_ Code
795 := <implementation-defined static expression>;
796 Resource_Deadlock_Avoided : constant Error_Code
797 := <implementation-defined static expression>;
798 Resource_Temporarily Unavailable : constant Error_ Code
799 1= <lmplementatwn-deﬁned static expression>;
800 Too_Many Links constant Error Code
801
802 Too_Many Open_Files
803
804 Too_Many Open Files In_S
805
806 ~— System identiﬁcation" ’
807 function System | Name .
808. return POSIX Str;mg
809 function Node Name
810 return POSIX String;
811 function Release
812 return POSIX String;
813 function Version
814 return POSIX_String;
815 function Machine
816 return POSIX String;

817 private

818 type POSIX String List is <implementation defined>;
819 Empty String List : constant POSIX String_ List
820 := <implementation defined>;
821 type Option_Set is <implementation defined>;

822 end POSIX;

823

824 Figure 2-1 — pos1x (concluded)
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825 2.4.1 Constants and Static Subtypes

826 2.4.1.1 Optional Facilities

827 Constants: System POSIX Version, POSIX Ada Version
828 Types: Job_Control_Support, Saved IDs_ Support,
829 Change Owner Restriction,Filename Truncation

830 The package pPosix defines Boolean subtypes that indicate whether or not
831  optional features are potentially supported. The range of the subtype shall be
832  static. The subtypes in the package ros1ix and the correspondingly named func-
833 tions in the packages POSIX Configurable System Limits and POSIX -
84 Configurable File Limits define one of four possible conditions:

835 (1) If the range is False .. False, the option is not supported. The
836 corresponding function shall always return False.

837 (2) If the range is False .. True and the corresponding function returns
838 False, the option is not supported._

839 (3) If the range is False .. the corresponding function returns

840 True, the option is supported

841
842

843

845
846 Conflgurable_Flle_lelts Sk
847 range is False .. True, the
848 Configurable System Limits or™
849 mine if the option is supported.

le’range is s True .. True. If the
call the functlon in POSIX -
onfigurable File_Limits to deter-

850 The meanings of the optional features are

851 Job_Control_ Support

852 If True, it indicates t! tation supports job control. If
853 False, the implementa oes not support job control.

854 Saved IDs_Support

855 If True, each process shall have a saved set-user-ID and a saved set-
856 group-ID. If False, there is neither a saved set-user-ID nor a saved set-
857 group-ID.

858 Change_Owner_ Restriction

859 If True, the procedure Change_Owner_And_Group shall be restricted to
860 changing the group ID of a file only to the effective group ID of the pro-
861 cess or to one of its supplementary group IDs, and changing the owner
862 ID shall be restricted to processes with appropriate privileges. If False,
863 these restrictions do not apply.

864 Filename Truncation

865 If True, filenames shall be truncated to the maximum allowed value. If
866 False and a filename is longer than allowed, an error shall result, as
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867 defined by the subprograms that use filenames and pathnames.

868 The constant System POSIX Version shall provide the year and month of the
869  POSIX standard on which this standard is based. The constant Posix ada -
870  Version shall provide the year and month of this standard.

871  2.4.1.2 System Limits

872 Types: Groups_Maxima, Argument_List_ Maxima,

873 Child _Processes_Maxima, Open Files Maxima, Stream Maxima,
874 Time_Zone_ String Maxima Link Limit_ Maxima,

875 Input_Line Limit Maxima, Input_Queue_ Limit_Maxima,

876 Filename Limit_Maxima, Pathname Limit Maxima,

877 Pipe Limit Maxima

878 Constants: Portable Groups_Maximum, Portable Argument_List_Maximum,
879 Portable Child Processes_Maximum,

880 Portable Open_Files_Maximum, Portable_Stream Maximum,
881 Portable Time_Zone String Maximum

882 Portable Link lelt Max:.mum,

883

884

885

886

887

888

889 -

890

891 ,

82 the corresponding functions in thep POSIX Configurable System Limits

893 and POSIX Configurable File Limits sh 1 return. The ’First and ‘Last
8o4  values of the subtype shall be static. The rrirst value of the subtype shall be
895 greater than or equal to the portable constant. If the rFirst value of the subtype
896  is equal to its ' Last value, the correspon tions shall always return that
897  constant value. ‘

898 A conforming application may based on the range of the sub-
899  types defined in package rosix as well as the values returned by the functions in
900 the packages POSIX Configurable System Limits and POSIX Configurable_-
901 File Limits.

902 2.4.1.2.1 Configurable System Limits

903 The values returned by the functions in the package POSIX Configurable_ -
904  System Limits shall be greater than or equal to the portable constants and shall
905  be in the range of the subtype. For a given instance of an implementation, the
906  values returned by the functions shall not change during execution. The mean-
907  ings are

908 Argument_List_ Maxima
909 The maximum total length of the argument lists, environment data, and
910 any associated overhead (in POSIX characters) that can be passed to a
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child when it is started by the procedures POSIX Process Primitives.-
Start_Process, POSIX Process_Primitives.Start_Process_Search,
POSIX Unsafe Process_Primitives.Exec, Or POSIX Unsafe_Process_-
Primitives.Exec_Search.

Child Processes_Maxima
The maximum number of simultaneous processes per real user ID.

Groups_Maxima
The minimum number of simultaneous supplementary group IDs per
process. Zero means that this feature is not supported.

Open_Files Maxima
The maximum number of files a process can have open at one time.

Stream Maxima
For an 1mp1ementat10n that also supports the C-language binding, the
maximum number of C-language streams a process can have open at
one time.

2.4.1.2.2 Pathname Variable Values

The subtypes in Pos1x define the rahge of values returned by the functions in the
package POSIX Configurable | : e values returned by the func-
tions may vary from one pathna ve eanings are

Link Limit_ Maxima A,\,f""‘
The max1mum val(

Input_Line lelt Max m
, that can be in a canonical

input line. (See 7.1.1. 6

Input_Queue_ Limit_ Maxima
The maximum number of POSIX Characters of space in a terminal
input queue; therefore, the | mammum ‘number of POSIX Characters a

conforming apphcatmn may require to be typed as input before reading
them. (See 7.1.1.6.)

Filename Limit_ Maxima |
The maximum number of POSIX _Charactersin a filename.

Pathname Limit Maxima
The maximum number of POSIX Charactersin a pathname.

Pipe Limit Maxima
The maximum number of POSIX Characters that can be written atomi-
cally when writing to a pipe.

2.4.1.3 1/0 Counts

Types: I0_Count, IO _Count_ Maxima

The type 10_Count is used to reference data in a regular file. An implementation
may specify an optional parent type for 10 _Count. The maximum file size allowed
on a file system shall be no less than 10 _Count_Maxima 'First and can be as large
as I0_Count Maxima ’Last. The file system may limit the size of a file due to
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953  capacity limits.

954 2.4.1.4 Blocking Behavior Values

955 Constants: 10 _Blocking Behavior,File Lock_Blocking Behavior,
956 Wait_For_Child Blocking Behavior
957 Types: Blocking_Behavior, Text_IO Blocking Behavior

958  Because Ada is a multitasking language, multiple threads of execution may
959  appear to be executing concurrently. On some implementations, when a task exe-
960  cutes a POSIX operation that blocks until it is complete, the blocking may occur
961 for all the tasks in the program (Blocking Behavior=> Program) or only for the
962 task that executed the POSIX operation (Blocking Behavior=> Tasks). Different
963  classes of POSIX operation may have different Blocking Behaviors. The con-
964 stants and types below allow an application to tailor its execution based on the
965  blocking behavior.

966 Text IO Blocking Behavior

967 If the range of the subtype is Task .. Task, the blocking behavior of Ada
9268 I/0 operations shall be at the task. level If the range of the subtype is
969 Program .. Program, the’ blo¢ havior of Ada I/O operations shall
970 be at the program level: If ange of the subtype is Task .. Program,
971 the blocking behavior of Ada operations shall be selectable via the

972 FORM parameter. .

973 I0_Blocking . Behavior
974 . Specifies the bloc ng

IX 1/ ope‘ifations that may block.
975 (See 6.1.)

976 File_Lock_Blocking_Beh

977 Specifies the blocking of t e file locking operations. (See 6.2.)
978 Wait_For_ Child Blocking Behavi

979 Specifies the blocking behavior of the wa;lt for child termination opera-
980 tions. (See 3.1.)

981 2.4.1.5 Signal Masking

982 Types: Signal Masking

983  During some POSIX operations, it is desirable to block the receipt of certain
984 classes of signals. The type Signal Masking specifies what class of signal is
985  masked.

986 No_Signals

987 No signals are masked during the POSIX operation.

988 RTS_Signals

989 Only the signals reserved for the Ada language implementation runtime
990 system are masked during the POSIX operation. (See 3.3.2.)

991 All Signals |

992 All signals that can be masked are masked during the POSIX operation.
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‘%3 2.4.1.6 Implementation Requirements

94 Animplementation shall allow programs with

995 (1) At least Portable Groups Maximum simultaneous supplementary group
996 IDs

997 (2) At least Portable Argument_List_Maximum POSIX Characters as the
998 length of the argument list, environment data, and their overhead

999 (3) At least Portable Child Process_Maximum as the number of smultane-
1000 ous processes per real user ID

1001 (4) Atleast Portable Open Files Maximum as the number of simultaneously
1002 open files per process

1003 (5) At least Portable Link Limit Maximum as the value of the link count of
1004 afile

1005 (6) At least Portable Line Limit_Maximum POSIX_ Characters as the length
1006 of an input line

1007 (7) At least portable_ Input_ Que IZL;EIit_Maximum POSIX Characters as
1008 the length of an terminal inp )

1009 (8)

1010

1011 9)

1012

1013 (10)

1014

1015 (11) _Time

1016 size of the TZ environment vari &

1017 (12) At least Portable Stream Maximum open C-language streams, if the
1018 implementation also supports the C-language binding

1019 2.4.2 Characters and Strings

1020 Constants: Empty String List

1021 Types: POSIX Character, POSIX String, Filename, Pathname,

1022 POSIX String List

1023 Operations: To POSIX String, To_String, Is_Filename, Is_Pathname,

1024 Is_Portable_Pathname, Make_ Empty, Append, For_ Every Item,
1025 Length, Value

1026 2.4.2.1 Description

1027 The implementation shall provide a correspondence between the Ada type
1028 Standard.Character and the underlying character set of the implementation, type
1029 POSIX Character. This correspondence shall have the following characteristics:
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1030 (1) The type standard.Character shall be as defined in the Ada RM (1}.
1031 (2) The type PosIX _Character shall include the entire character set sup-
1032 ported by the implementation. A conforming application shall make no
1033 assumption as to ordering of the enumeration and the size of the
1034 representation. Therefore, a conforming application shall make no
1035 assumption that the results of executmg “<?, “<=", 47, “>=", 'Pred and
1036 "Succ are preserved across conversions between Standard.Character
1037 and POSIX_Character and their respective string types.
1038 (3) A core subset of standard.Character shall be placed into an invertible
1039 mapping with the corresponding subset of POSIX Character, such that
1040 characters that have the same enumeration literal are mapped to each
1041 other. The core subset shall include the following characters:
1042 Digits:
1043 01234567829
1044 Uppercase letters:

1045 ABC
1046 NOP

o U

1047 Lowercase letters:

1048
1049

1050
1051 .
1052
1053
1054

1055
1056
1057

1058 Standard.Character shall be
1059 g characters within posix -
1060 . Character. This standard does not require invertibility of this mapping.

1061 (5) Any remaining characters of the type PosIx Character would have no
1062 counterpart in Standard.Character.

1063 The type POSIX String is an array of POSIX Character. This type is used as the
1064 argument to all POSIX procedures or functions that require a “string.” All values
1065 of type POSIX string returned by functions defined in this standard shall have
1066 the attribute ' First = 1 unless otherwise noted.

1067 The functions To_POSIX String and To_String are used to convert between the
1068  Standard.Character and POSIX Character representations. All characters in the
1069  core subset, defined above, shall be convertible and their conversion shall be inver-
1070 tible. The results of converting the other characters in the standard Ada charac-
1071 ter set is implementation defined. A character in one character set may translate
1072 into a sequence of characters in the other character set. An implementation may
1073 convert the string sequences back into the single character when doing the
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1074 inverse translation.

1075 The constant Portable Pathname Limit Maximum is the maximum number of
1076 characters one can have in a POSIX String and guarantee a portable pathname.
1077 The constant Portable Filename Limit Maximum is the maximum number of
1078 characters one can have in a POSIX String and guarantee a portable filename.
1079 The subtype Pathname Limit Maxima is the range of the number of characters
1080 that the current 1mp1ementat10n shall allow in a valid pathname dependmg on
81 the path and the configuration. The subtype Filename Limit Maxima is the
ws2 range of the number of characters that the current implementation shall allow in
1083 a valid filename depending on the path and the configuration.

08¢ The function Is Filename shall return the value True if the parameter has the
185 correct syntax (or form) to be a filename for this implementation. The function
1086 Is_Pathname shall return the value True if the parameter has the correct syntax
1087 (or form) to be a pathname for this implementation. These functions shall check
1088 all constraints set on filename and pathname by the implementation that can be
1089 checked without accessing the file system directly. None of the pathname com-
1090 ponents need exist, and access rights are not checked. These functions shall not
1091 raise any exceptions.

1092 The function Is__Portable__Filenam shall return the value True if the parameter
1093
1094
1095
109
1097

1098
1099
1100
1101 String List is needed. All objects f y
1102 tial value Empty String List.

The value Empty String List S B
POSIX_Strings and is used as a eter to procedures where an empty POSIX -
«*Po 'IX_String_List shall have the ini-

1103 The procedure Make Empty shall remove any POSIX String values on the POSIX -
1104 String_ List value supplied via the parameter; free any allocated storage associ-
105 ated with the supplied posix hen set the supplied posix -
1106 String List to the value Empt

1107 The procedure append shall append the PosIX String value supplied via str to
1108 the end of the POsIX String List supplied via List. The POSIX String value
1109 supplied via str shall be copied by the implementation so that the supplied
1110 POSIX String value can be modified without changing the value associated with
1111 the POoSIX String List. The original bounds of the PoSIX_String value supplied
112 via str shall be preserved.

1113 The application program instantiates the generic procedure For Every Item, pro-
114 viding an actual procedure for the generic formal procedure Action. When
115 invoked, the newly created instance of For Every Item shall invoke the actual
116 procedure supplied for action once for every POSIX String value (as the parame-
1117 ter Str) in the POSIX String List value supplied via List in the invocation of
1118 For_ Every Item. The original bounds of the Posix string values shall be
119 preserved. The actual procedure supplied for action shall be able to force termi-
1120 nation of the instance of For Every Item by setting the value of Quit to True.
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1121 Prior to calling Action, For Every Item shall set Quit to False. If Action
1122 modifies List (as a side effect) the effect of calling the instantiation of For -
11238 Every Itemis undefined. Any exceptions raised by the actual procedure supplied
1124 for Action shall terminate the iteration of the instantiation of For Every | Member
1125  and shall propagate to the caller of the instantiation.

1126 The function Length shall return the number of PosiX string values in the
1127 POSIX String List. This includes any null strings.

1128 The function value shall return the value of type PoS1X String in the Index posi-
1129 tion in the list. The original bounds of the Posix_string shall be preserved.
1130 Constraint_Error shall be raised if Index is greater than the length of the list.

1131  2.4.2.2 Error Handling

1132 Constraint_Error shall be raised by the string conversion functions To_PosIx -
1133 String and To_String if the conversion is not possible.

113¢ Constraint_Error shall be raised by an invocation of the value function if the
1135 parameter Index has a value greater than' the list length.

1136  No exceptions shall be raised by :
1137 Pathname. No exceptions are spemﬁed by th
1138 For_Every Item, Or Length.

Is_Pathname, and Is_Portable -
tandard for Make Empty, Append,

13 24.3 Option Sets

1140 Types: Option_Se

1141 Operations: Empty Set, “+

142 2.4.3.1 Description

1143 The type option_ Set shall be used to iy present sets of options. All objects of this
1144 type shall have as their initial val returned by Empty Set. The func-
1145 tion Empty Set shall return ton_Set with no optlons set. The
1146 operation “+” shall return an op optlons that are set in the two
1147 operands are set in the result. This is the “union” operation on optlon sets. The
1148  binary operation “-” shall return an option set where options set in the right-hand
1149 operand are not set in the result, and all other options set in the left-hand
1150 operand are set in the result.

1151 2.4.3.2 Error Handling

1152 No exceptions shall be raised by these operations.
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153 2.4.4 Error Codes and Exceptions

1154 Types: Error_Code

1165 Constants: No_Error, Argument_List_Too_Long, Bad_File Descriptor,
1156 Broken Pipe,Directory Not_ Empty, Exec_Format_Error,
1157 File Exists,File_Too_Large, Filename Too_Long,

1158 Improper_Link, Inappropriate_IO Control Operation,

1159 Input_Output_Error, Interrupted Operation,

1160 Invalid Argument, Invalid_Seek, Is_A Directory,

1161 : No_Child Process, No_Locks_Available,

1162 No_Space Left_On_Device,No_Such_Operation_On_Device,
1163 No_Such Device Or_Address,No_Such File Or_Directory,
1164 No_Such_Process,Not_A Directory, Not_Enough_ Space,

1165 Operation_Not_Implemented, Operation Not_ Permitted,
1166 Permission_Denied, Read Only File_ System, Resource_Busy,
1167 Resource Deadlock_Avoided,

1168 Resource_Temporarily Unavailable, Too_Many Links,

1169 Too_Many Open Flles‘ Tdo > _Many_ Open__ Files In_System
1170 Operations: Get_Error_Code, Set s Erro . Code, Is_POSIX Error, Image
un Exceptions: POSIX Error

unz  24.4.1 Description

1173 Most functions and proeedu s ra
1174 exceptional condition occur
175 shall be set when this excep
176  processing, this standard does not.de
177 therefore, any one of the possible E

1178 raised, the current error code value shaI

1179 Implementations may support addltlonal Error CodeS not included in this sub-
18 clause, may set Error_Codes included in this subclause under circumstances other
181 than those described in this su ay contain extensions or limitations
182 that prevent some errors from ror Handling subclause in each
183 package description specifies whick s shall be detected by all imple-
1184 mentations and which may be optlonally detected by an implementation. Each
185 implementation shall document, in the conformance document, situations in
186 which each of the optional conditions is detected. If no error condition is detected,
1187 the associated action requested shall be successful.

188 Implementations may generate the Error Codes listed in this subclause under
189 circumstances other than those described if and only if all those error conditions
119 can always be treated identically to the error conditions as described in this sub-
191 clause. Implementations may support additional Error_Codes not listed in this
192 subclause, but they shall not generate a different Error_Code than one required
1193 by this subclause for an error condition described in this subclause.

194 The following descriptions identify the possible errors that can cause the excep-
1195 tion POSIX Error to be raised, and the Error_Code to be set by operations defined
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1196
1197

1198
1199
1200
1201

1202
1203
1204
1205

1206
1207
1208
1209

1210
1211
1212

1213
1214
1215

1216
1217
1218

1219 -

1220
1221

1222
1223
1224

1225
1226
1227
1228
1229
1230

1231
1232

1233
1234
1235

1236
1237
1238
1239
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in this standard; these general descriptions are more precisely defined in the
Error Handling subclauses of the packages that raise them.

No_Error
This code is not set by any POSIX operation. It is returned by some
POSIX operations when status is requested and no error has occurred.
It shall have the value zero.

Argument_List_Too_Long
The sum of the number of POSIX Characters used by the argument list
and environment list of the new process image was greater than posix_-
Configurable System Limits.Argument List Maximum.

Bad_File Descriptor
A file descriptor argument was out of range, referred to no open file, or a
read (write) request was made to a file that was only open for writing
(reading).

Broken_ Pipe
A write was attempted on a plpe or FIFO for which there was no process
to read the data.

Directory Not_ Empty
A directory with entri ‘ther than ot and dot-dot was supplied when
an empty d1rectory as expected.

Exec_Format_Error .~
A request was made to
ate perm1ss10ns, 3
for executable file

File Exists
An existing file was sp

File Too_Large
The size of a file would exceed an 1mplementat10n-deﬁned maximum file
size.

Filename_Too_Long
The size of a pathn d the value returned by posix -
Configurable File imit for that pathname, or a
-pathname component was longer than the value returned by pos IX -
Configurable File Limits.Filename Limit for that pathname and
Filename Is Truncated was not in effect for that component.

Improper_ Link
A link to a file on another file system was attempted.

Inappropriate_IO Control Operation
A control function was attempted for a file or special file for which the
operation was inappropriate.

Input_Output_ Error
Some physical input or output error occurred. This error may be
reported on a subsequent operation on the same file descriptor. Any
other error-causing operation on the same file descriptor may cause the
Input_Output_Error to be lost.
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