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| EEE Sandar ds documents are devel oped within the IEEE Societies and the Standards Coordinating Com-
mittees of the IEEE Standards Association (IEEE-SA) Standards Board. Members of the committees serve
voluntarily and without compensation. They are not necessarily members of the Institute. The standards
developed within |EEE represent a consensus of the broad expertise on the subject within the Institute as
well asthose activities outside of |EEE 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 | EEE Standard. Furthermore, the vi ewpor nt expressed at thetime a standard is approved and

recgived from users of the standard. Every |EEE Standard is subjected to review at least every five yearg for
revision or reaffirmation. When a document is more than five years old and has not been reaffirmed,t'is fea-
songble to conclude that its contents, although still of some value, do not whally reflect the present statp of
thejart. Users are cautioned to check to determine that they have the latest edition of any |EEE Standard.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membersghip
affijiation with IEEE. Suggestions for changes in documents should be in the form of a proposed changg of
text, together with appropriate supporting comments.

Intgrpretations: Occasionally questions may arise regarding the meaning.of portions of standards as they
relgte to specific applications. When the need for interpretations is brought to the attention of I1EEE,|the
Institute will initiate action to prepare appropriate responses. Since |[EEE Standards represent a consensus of
all ¢goncerned interests, it isimportant to ensure that any interpretation has also received the concurrence pf a
balgnce of interests. For this reason, IEEE and the members.of its societies and Standards Coordinafing
Cornmittees are not able to provide an instant response to.iterpretation requests except in those cases where
thematter has previously received formal consideration.

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

Secretary, |EEE-SA.Standards Board
445 Hoes Lane

PO. Box 1331

Piscataway, NJ 08855-1331

USA

Note: Attentionis called to the possibility that implementation of this standard may
require use af-subject matter covered by patent rights. By publication of this standard,
no position is taken with respect to the existence or validity of any patent rights in
connection therewith. The IEEE shall not be responsible for identifying patents for
whith alicense may be required by an |EEE standard or for conducting inquiries into
the legal validity or scope of those patents that are brought to its attention.

| EEE is the sole entity that may authorize the use of certification marks, trademarks, or other designations to
indicate compliance with the materials set forth herein.

Authorization to photocopy portions of any individual standard for internal or personal useis granted by the
Institute of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright
Clearance Center. To arrange for payment of licensing fee, please contact Copyright Clearance Center, Cus-
tomer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; (978) 750-8400. Permission to photocopy
portions of any individual standard for educational classroom use can also be obtained through the Copy-
right Clearance Center.
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Introduction

(This introduction is not a normative part of IEEE Std 2003.1-1992, IEEE Standard for Information Technology—Test Methods for
Measuring Conformance to POSIX—Part 1: System Interfaces, but is included for information only.)

This standard provides a definition of the requirements placed upon providers of a POSIX test method for the POSIX.1
{3} that are to be tested and the associated test methods that are to be used in performing those tests. This document
is aimed primarily at POSIX.1 {3} test suite providers and POSIX.1 {3} implementors.this document specifies those
aspects of the standard that shall be verified by conformance test methods.

Organjzatiormrof-This Stardard
This dgcument is organized into three portions:

1) | Statement of scope, normative references, conformance requirements, and test. methods (Bection 1.)
2) | Conventions and definitions (Section 2.)
3) | Assertions to test POSIX.1 {3} interface facilities (Section 2. through 10.)

This intfoduction, any footnotes, notes accompanying the text, amfoheativeannexes are not considered part of
this stapdard. Annexes A and B are informative.

Related Standards Activities

Activitigs to extend this stardard to address additional requiréments are in progress, 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 ir the rfear future:

1) | Language-independent service descriptions of POSIX.1 {3}
2) | C, Ada, and Fortran language bindingso (1)

3) | Verification testing methods

4) | Realtime facilities

5) | Secure/Trusted System considerations

6) | Network interface facilities

7) | System Administration

8) | Graphical User Interfaces

9) | Profiles describing<application- or user-specific combinations of Open Systems |standards for:
supercomputing; ;multiprocessor, and batch extension; transaction processing; realtime systems; and
multiuser systems based on historical models

10)| An overall'guide to POSIX-based or related Open Systems standards and profiles

Extensions afe approved as “amendments” or “revisions” to this document, following IEEE and ISOfIEC procedures.

Approvedramendments are published separately until the full document is reprinted and such| amendments are
incorporated in their proper positions.

If you have an interests in participating in the TCOS working groups addressing these issues, pleasse send your name,
address, and phone number to the Secretary, IEEE Standards Board, Institute of Electrical and Electronics Engineers,
Inc., P.O. Box 1331, 445 Hoes Lane, Piscataway, NJ 08855-1331, and ask to have this forwarded to the chairperson of
the appropriate TCOS working group. If you have interest in participating in this work at the international level,
contact your ISO/IEC national body.

1A standards Status RepdHat 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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INTERNATIONAL STANDARD ISO/IEC 14515-1:2000(E)

Information technology—
Portable Operating System Interface
(POSIX®)—Test methods for measuring

conformance to POSIX—Part 1: System
iInterfaces

1. General

1.1 Scppe

This stapdard defines the general requirements and test methods for measuring conformance to 1SO/IEC 99451 :1990
(IEEE Std 1003.1-1990) hereinafter referred to @s®POSIX.1" {3} L1t also defines the test assertions for measuri ng
conformance to POSIX.1{3}.

This stahdard is intended for use by

¥ | Developers of POSIX.1{3} test methods;

¥ | Implementors of POSEX™1 {3} implementations;

¥ | Application writersfor POSIX.1 {3} conforming implementations;

¥s | POSIX.1{3} testing laboratories; and

¥ | Othersinterested in validating the conformance of avendor-claimed POSIX.1 {3} implementation

The purpose of<this standard is to specify the test assertions and related test methods for measuring conformarce of an
implementation to POSIX.1 {3}.

Testing conformance of an implementation to a standard includes testing the claimed capabilities and behavior of the
implementation with respect to the conformance requirements of the standard. These test methods are intended to
provide areasonable, practical assurance that the implementation conforms to the standard. Use of these test methods
will not guarantee conformance of an implementation to POSIX.1{3}; that normally would require exhaustive testing,
which isimpractical for both technical and economic reasons.

Thetechnical specificationsfor aPOSIX System Application Program Interface are defined in POSIX.1 {3} . IEEE Std
2003.1-1992 defines a means of measuring conformance to the POSIX.1 { 3} technical specifications. Any question of

The numbersin curly braces correspond to those of the referencesin 1.2.

Copyright © 2000 IEEE All Rights Reserved 1
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Test Methods for Measurina Conformance to POSIX—Part 1: System Interfaces

IEEE Std 2003.1-1992 (Reaff 2000)

interpretation of those technical specifications arising from the use of this standard is a question of interpretation of
POSIX.1{3}.

1.2 No

rmative References

The following standards contain provisions that, through referencesin this text, constitute provisions of this standard.
At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to
agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of
the standards listed below.

{1}1SO
{2}1SO

{3}SO

System Interface (PO X)—Part 1: System Application Program Interface (API) [ C Languagg] .

{4}1EE
POSIX.

1.3 Conformance

1.3.11n
1311
NOTE

DOL(A)

1.3.1.2

DO2(A)

DO3(C)

NOTE -

1.3.2 A

IEC 9899: 1990 Information technol ogy—Programming languages—C.

IEC 9945-1:1990 (IEEE Std 1003.1-1990) 3 Sandard for Information Technol ogy~—Portable O

E Std 1003.3-1991 |EEE Standard for |nformation Technology—Test Methods for Measuring Conforr

nplementation Conformance
Requirements
- The types of assertion numbering used in this document are explained in |[EEE Std 1003.3-1991 {4}.

The conformance document defines an environment in which an application can be run with the
specified by POSIX.1{3} in 1.3.1.1 of the'PCD.1%.

Documentation

The conformance document jcontains a statement that indicates the full name, number, and dat
POSIX.1 {3} standard that appliesin 1.3.1.2 of the PCD.1.

If the implementation makes international software standards available to a conforming application
implementation documents this:
Thelist of these standardsis contained in 1.3.1.2 of the PCD.1.

- The conformance document requirements are specified in 1.4.17.1.

pplication Conformance

IEC 646: 1991 ? | nformation technol ogy— SO 7-bit coded character set for information interchangg.

perating

hance to

behavior

e of the

and the

There are no test methods provided for this subclause.

1.3.3 Language-Dependent Services for the C Programming Language

D04(C)

If the C-language provided does not conform to the C Standard { 2} :

2ISO/IEC documents can be obtained from the | SO office, 1, rue de Varembé, Case Postale 56, CH-1211, Genéve 20, Switzerland/Sisse.

3IEEE documents can be obtained from the The Institute of Electrical and Electronics Engineers, Inc., 345 East 47th Street, New Y ork, New Y ork
10017, USA.

4Abbreviations are defined in 1.4.2.3.

Copyright © 2000 IEEE All Rights Reserved
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The conformance documentation states that the C-language provided does not conform to the C

Standard {2} in 1.3.3 of the PCD.1.

Types of Conformance

There are no test methods provided for this subclause.

1.3.3.2

DO5(C)

C Standard Language-Dependent System Support

If the C Standard {2} language binding is supported:

1.3.3.3

DGAO]]

DO6(C

1340

NOTE -

GAO1

There affe no assertions specific to this subclause.

1350
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requirements of Section 8. of POSIX.1 {3} in 1.3.3.2 of the PCD.1.
Common-Usage C Language-Dependent System Support
For all functions stated in Section 8.1 of POSIX.1{3}:

provided had the C Standard {2} been implemented instead of Common-Usage C are con
8.1 of the PCD.1.

If the Common-Usage C language binding is supported and differences«éxist from the C Standard {
The version of the C Standard {2} used for referencing, the,differences is stated in 1.3.3
PCD.1.

ther C Language-Related Specifications

- When amacro exists for any function, except assert(), sefjinp(), and sigsetjmp(), then all assertions, except th
Synopsis clause, aretested for both the macro and the function interfaces. Theidentifierswith external linkage
access to setjmp() and sigsetjmp() shall be tested. Assertions in the Synopsis clause are specifically relat
function or macro interfaces as appropriate. (See'1.4.8.)

For all elements except abort(), assert(), getc(), putc(), setjmp(), siggmp(), and tzset():
If the function is defined asamacro:

It evaluates its arguments only once, fully protected by parentheses when necess

protects its result-value with extra parentheses when necessary.

For funct() of setjmp() and'sigsetjmp():
If funct() is defined as a macro:
It protectsits result value with extra parentheses when necessary.

ther Language-Related Specifications

There alle 1o test methods provided for this subclause.

ling the

The details of al differences between the interface provided and the interface that would h]ive been
ai

nedin

4
3 of the

bse in the
broviding
bd to the

ary, and

1.3.6 Test Methods Conformance

1.3.6.1
A confol

1)

Requirements

rming implementation of POSIX.3.1 test methods shall meet all of the following criteria:

All test method requirements of 1.4.4 through 1.4.19 that are associated with required base assertions shall be

implemented.
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2) If thetest method tests for a specific POSIX.1 {3} profile, then all test method requirements of 1.4.4
1.4.19 that are associated with the requirements of this profile shall be implemented.
3) All required base assertions shall be tested.

through

4) If the PCTS.1testsfor aspecific POSIX.1{3} profile, then all conditional base assertions associated with the

requirements of this profile shall be implemented.
5) A conforming PCTS.1 shall conform to the requirements of |EEE Std 1003.3-1991 (POSIX.3{4}).

6) A conforming PCTS.1 shall document the limitations on POSIX.1 {3} testing when employing the PCTS.1.
Example: This PCTS.1 considers appropriate privilege to be implemented monolithically as a single

privilege.

1362 RCL,UIIIIIICI Iddt;ul 1S
A confagrming implementation of POSIX.3.1 test methods should meet the following criterion:

¥ | If extended assertions are within the POSIX.1 {3} profile being tested, then these assertions shoul
possible, be tested.

1.4 Tept Methods
1.4.1 Introduction

This clguse defines the test methods to be used to measure conformance‘to POSIX.1 {3} and contains requ
and recgmmendations for the test methods specific to testing POSIX 1 { 3}.

The comtents of POSIX.3.1 are C-language specific because ‘RPOSIX.1 {3} is specified in terms of C-I
bindings. Except where explicitly stated, the requirements and.recommendations of POSIX. 3.1 apply to &
written in either Common-Usage C or C Standard { 2} and test Conformance to either Common-Usage C or C §
{2} Iangluage bindings of atarget system.

The test| methods used for POSIX.1 {3} conformance measurement shall consist of a PCTS.1 and a docu
audit of [the POSIX Conformance Document as+equired by POSIX.1 {3} and its associated PCTP. 1.

1.4.2 Definitions
1.4.2.1|Terminology

1.4.2.1.1 may: An option for test methods.

In this gandard the negative of may is need not.

1.4.2.1.2 shall: A réquirement for test methods.

1.4.2.1.8 should:=A recommended practice for test methods.

d, when

rements

pnguage
PCTS.1
btandard

entation

1.4.2.2|General Terms

1.4.2.2.1 assertion: A statement of functionality or behavior for a POSIX element that is derived from the POSIX

standard being tested and that is true for a conforming POSI X implementation. [|EEE Std 1003.3-1991]

1.4.2.2.2 assertion number: The numeric identifier assigned to an assertion.

The name of the element and the assertion number together uniquely identify an assertion. [|[EEE Std 1003.3-1991]

1.4.2.2.3 assertion test: The software or procedural methods that ascertain the conformance of a POSIX

implementation to an assertion. [|EEE Std 1003.3-1991]
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1.4.2.2.4 base assertion: An assertion that is required to be tested for required features and for implemented
conditional features. [|IEEE Std 1003.3-1991]

1.4.2.2.5 conditional feature: A feature or behavior referred to in a POSIX standard that need not be present on all
conforming implementations. [| EEE Std 1003.3-1991]

1.4.2.2.6 development system: The computer system used to compile and configure a PCTS.1. [IEEE Std 1003.3-
1991]

1.4.2.2.7 element: A functional interface or a namespace allocation.

Examples of elements are C functions or utility programs. Examples of namespace allocation include headers or error

1.4.2.2.8 extended assertion: An assertion that is not required to be tested. [|EEE Std 1003.3-1991]

1.4.2.2.9 modem control: The monitoring of modem status lines.

1.4.2.2.10 POSI X Conformance Document (PCD): The conformance document required, byya POSIX dtandard.
[IEEE $td 1003.3-1991]

1.4.2.2.11 POSI X Conformance Test Procedure (PCTP): The nonsoftware procedures possibly used in conjunction
with other test methods to measure conformance. [| EEE Std 1003.3-1991]

1.4.2.2.12 POSI X Conformance Test Suite (PCTS): The collection of software possibly used in conjunctjon with
other tet methods to measure conformance. [|EEE Std 1003.3-1991]

1.4.2.2.13 required feature: Either asingle facility or behavior, or one of;a pair of alternative facilities or bghaviors,
required by a POSIX standard that is always present on a conforming.implementation. [IEEE Std 1003.3-1991]

1.4.2.2.14 target system: The combination of the computer systetm on which the PCTSis executed and the paits of the
devel opnent system that are used to generate the executable code of a PCTS. [IEEE Std 1003.3-1991]

1.4.2.2.15 test method: The software, procedures, or other means specified by a POSIX standard to measure
conformance.

Test methods may include a PCTS, PCTP, or an.aydit of a PCD. [IEEE Std 1003.3-1991]

1.4.2.2.16 test result code: A value that describés the result of an assertion test. [|EEE Std 1003.3-1991]
1.4.2.2.17 unattainable limit: A limit that is undefined for a target system or that has a magnitude exceeding the
POSIX.IL {3} specified minimum and'that would require an unreasonable amount of time or system resources to test.
1.4.2.3|Abbreviations

For the purposes of this standard, the following abbreviations apply:

1.4.2.3.1 C Standard:~ISO/IEC 9899 , | nformation technology—Programming languages—C {2}.

1.4.2.3.2 Commen-Usage C: Common-Usage C Language-Dependent System Support.

1.4.2.3.3 PED.1: POSIX Conformance Document for POSIX.1 {3}.

1.4.2.3.4 PCTP. 1: POSIX Conformance Test Procedures for POSIX.1{3}.

1.4.2.3.5PCTS.1: POSIX Conformance Test Suite for POSIX.1{3}.

1.4.2.3.6 POSI X: Colloquial name for the collection of IEEE 1003 standards, draft standards, and projects.
1.4.2.3.7 POSI X.1: ISO/IEC 9945-1 :1990 (IEEE Std 1003.1-1990).

1.4.2.3.8 POSIX.3: |EEE Std 1003.3-1991.

1.4.2.3.9 POSIX.3.1: The POSIX.3 standard that defines the test methods for the POSIX.1 {3} standard; a reference
to this standard.
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1.4.3 Assertion Concepts

1.4.3.1 Security Features

The assertions in this standard, in general, do not address the conditional features associated with extended security
controls, alternate file access control mechanisms, and additional file access control mechanisms.

1.4.3.2 Appropriate Privileges
All assertions that require either the presence or absence of appropriate privilege state their requirements. Assertions

that contarmnostatedrecuirement retatmgtoappropriate privitegehotdtraeregardtessof-wheat-appropriatepyivil eges
the calling process has.

1.4.3.3|Testing Constraints

A testing constraint is a conditional feature, behavior, or additional hardware or software needed to test an apsertion.
Testing [constraints are employed within the classification of the assertion with the syntax:

(testing constraint?classification:UNTESTED)
1.4.3.4|PCD Announcement Mechanism

When absertions are dependent on the PCD.1 for an announcement mechanism about the support or nonsupport of
POSIX.[L {3} conditional features, then the conditional phrase of thefassertion shall incorporate the appropripte PCD
symbol (see Table 1.4).

1.4.4 PCTS Execution

1.4.4.1|PCTS Target System Support Facilities
Support| facilities are required to establish an operétional environment for some tests within a PCTS.1, where it is
necessaty to undertake tasks that are beyond the Scope of POSIX.1{3}. The implementation of these support facilities
will differ between different target systems, and it will be necessary for the user of the PCTS.1 to provide an interface
to the sypport facilities to be able to exeCute the PCTS.1 fully.
1.4.4.1]1 Requirements

The intgrface syntax for artarget system support facility shall be specified in the PCTS.1 documentation. The values
designaling successful and“unsuccessful provision of the requested facility shall also be specified in the|PCTS.1
documentation. A target system support facility shall return an unsuccessful indicator if the target system gloes not
support the facility-

1.4.4.1|2 Recommendations

Where POSIX.1 {3} does not provide the means for establishing the required operational environment, a portable
PCTS.1 should not make assumptions about the functions a target system will use to establish this environment. To
establish the test environment, the PCTS.1 should use well-defined target system support facilities that may haveto be
provided by the user of the PCTS.1.

To increase portability, a PCTS.1 should alow the test installer to provide target system support facilities to establish
an environment for testing.

A target system support facility should be used to control
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Associating a controlling terminal with a process
Establishing appropriate privileges for a process
Mounting afile system with read and write capabilities
Mounting a file system with read only capability
Unmounting afile system

Setting S_1SUID mode with chmod()

Setting S_1SGID mode with chmod()

IEEE Std 2003.1-1992 (Reaff 2000)

The PCTS.1 should not require information about the manner in which the implementation provides the requested
facilities nor about the time taken to provide these facilities.

1.4.4.2

1.4.4.2

In order

variability in the time to perform certain operations. For example, comparison of the times-returned by th

function
test.

POSIX.
the effeq
and that]

shall regort or document the time variation that it allows for a test tolerance.

1.4.4.2
None.

1.4.4.3
1.4.4.3
In order
goes off
Variatio
1.4.4.3

A PCTS
time thg

145P

Test Tolerances
1 Requirements
to test for proper functioning of time-related functions, a PCTS.1 shall permit allowances for a d
to the times returned separately by the child processes will vary slightly between separate executio
L {3} doesnot definethe timeliness or the asynchronous nature of certain events. The PCTS.1 shall ex

't of an event on both theinitiating and all target processes shall be'completed in a reasonable amoun
all of the affected processes shall continue in the expected manner after the event has occurred. The)

2 Recommendations

Timeout Tolerances

1 Requirements

. For instance, the alarm() function sets a timer that will cause a SIGALRM to be sent at the specifi
ns in system load and process scheduling can cause the actual time at which SIGALRM is sent to var,
2 Recommendatiens

.1 should use a'user configuration variable to specify the defined amount of time beyond the specifi
I atest should wait before reporting failure.

CTS\Testing Constraints

egree of

Itim%()

s of the

pect that
of time
PCTS.1

to test certain time-related eventS,a PCTS.1 shall permit allowancesfor variance in the time at which 123“ mer

time.
.

ed timer

1451

Requirements

The symbols to be used by a PCTS.1 when denoting POSI X.3.1 testing constraints are specified in Table 1.1.
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Table 1.1—Testing Constraints

Symbol Testing Constraint
PCTS_APP_LINK_DIR The implementation permits the appropriate privilege process to create
links to directories.
PCTS GTI_DEVICE Theimplementation provides device typesthat support the general terminal
interface.

PCTS GTI_BUFFERS OUTPUT Thegenera terminal interface device buffersits output.

PCTS_PROCESS LIMIT The system process limit is not exceeded before {CHILD_MAX} is
reached

PCTS CHMOD_SET _IDS The function chmod() allows setting the S ISUID and S_|SGID modes,

PCTS INVALID_SIGNAL Aninvalid or unsupported signal number exists.

PCTS_INVALID_OWNER Aninvalid group or owner ID exists.

PCTS APP_MODE Theimplementation permitsthe appropriate privilege processto changefilg
mode.

PCTS APP_OWNER The implementation permits the appropriate privilege process to change
owner and group IDs.

PCTS _APP_TIMES Theimplementation permitsthe appropriate privilege processto changefild
times.

PCTS ROOT_WRITABLE Theroot file system is not read-only.

PCTS HPA_FILE The implementation supportsthe high-performance attribute file.

1.4.5.2|Recommendations
None.
1.4.6 PCTS Limits and Configuration ,Mariables
1.4.6.1|Requirements

Table 1.2 defines sets of limits: The POSIX.1{3} values {ARG_MAX}, {CHILD_-MAX}, {LINK|MAX},
{MAX_CANON}, {MAXANPUT}, {NAME_MAX}, {OPEN_MAX}, {PATH_MAX}, {PIPE_BUK}, and
{TZNAME_MAX} used bythe PCTS.1 shall be obtained from the pathconf() and sysconf() calls, unless the gssertion

explicitly states that.the:-value is to be obtained from a specific header. The POSIX.1 {3} limit vplue for
{PCTS [LOCK_MAXY} isimposed by the system.

Becausg certain.of these POSIX.1 {3} limits, for practical testing purposes, may be unattainable or refuire an
unreasopable amount of time Or resources before they are attal ned values for the mimimurn PCTS 1 testing limit
(PCTS.| sless
limit, aPCTS l may set the actual test I|m|t vaIue (PCTS tIv) such that PCTS mtI is Iessthan or equal to PCTS tlv
and PCTS _tlv isless than or equal to the POSIX.1 {3} limit. If the implementation does not provide a POSIX.1 {3}
limit, the PCTS.1 shall set the test limit value such that PCTS mtl is less than or equal to PCTS tlv.

When the POSIX.1 {3} limit obtained from pathconf(), syscon(), or another system-imposed limit isless than or equal
to the associated PCTS mtl, the POSIX.1 {3} limit shall be used for testing, as shown in Table 1.2.

8 Copyright © 2000 IEEE All Rights Reserved


https://iecnorm.com/api/?name=aea18177ef5e3ce611bf1e13c69411ff

ISO/IEC 14515-1:2000(E)

IEEE Std 2003.1-1992 (Reaff 2000)

Test Methods for Measurina Conformance to POSIX—Part 1: System Interfaces

Table 1.2—Configuration Variables

TS 1L OCK MAX svystem-imposed

PCTSLimit Name POSIX.1 Limit PCTS_mtl (PCTS.1 minimum test limit)
PCTS ARG_MAX {ARG_MAX} The lesser of { ARG_ MAX}, as obtained from sysconf(),
and ten times{_POSIX_ARG_MAX}.
PCTS_CHILD_MAX {CHILD_MAX} Thelesser of { CHILD_MAX}, as obtained from sysconf(),
and 256.
PCTS LINK_MAX {LINK_MAX} Thelesser of { LINK_MAX}, as obtained from pathconf(),

and 256.

The lesser of the svstem-imposed-limit-and-2500.

RACTS MAX_CANON {MAX_CANON}

ACTS MAX_INPUT {MAX_INPUT}
ACTS NAME_MAX {NAME_MAX}
ACTS OPEN_MAX {OPEN_MAX}
ACTS PATH_MAX {PATH_MAX}
ACTS PIPE_BUF {PIPE_BUF}

ACTS TZNAME_MAX {TZNAME_MAX}

The lesser of {M AJX_CA N6N} , s obtained from
pathconf(), and four times {_POSIX_MAX_CANON?},.

The lesser of { MAX_INPUT}, as obtained from
pathconf(), and four times {_POSIX_MAX_INPUT}.

The lesser of {NAME_MAX}, as obtained from
pathconf(), and 2048.

The lesser of { OPEN_MAX}, @s obtained from sysconf()|
and 256.

Thelesser of { PATH_MAX?}, as obtained from pathconf(},
and 4096.

The lesser of { PIPE_BUF}, as obtained from pathconf(),
and 32767,

The lesSer of {TZNAME_MAX}, as obtained from
sysconf(), and 256.

The term obtained fromin Table 1.2 refers to the meaning of the return value from a call to pathconf() or sysgonf(). If
thisreturn valueis - 1 and the error indicator is unchanged, the PCTS.1 shall interpret this as a value greater than the

correspgnding PCTS tlv.

The manner in which the assertion is madified is described in each of the assertions affected.

A PCT$.1 shall use configuration parameters to provide information about the control sequences used to [perform
specificlterminal operations, as shown in Table 1.3. The sequences that an implementation uses to erase charagters and
lines differ from implementation to implementation. A PCTS.1 can assume no knowledge of these gharacter
sequences. The PCTS.1 will verify that the character sequence used to erase the character/line matches the expected
sequence for the charactér/line erase operation for the target system. These character sequences should be prgvided to

the PCT]S.1 using theconfiguration variables specified in Table 1.3.

Table 1.3—Configuration Control Sequences

Test Option Value
PCTS_ECHOE Erase character sequence, or empty if none.
PCTS_ECHOK Erase line sequence, or empty if none.

Thetesting of character and line erase sequences is undertaken in canonical mode. The PCTS.1 shall set up the test for
character erasure by first ensuring that the terminal input line is empty and then placing a sequence of charactersinto
the input line. The PCTS.1 shall then issue an erase character command and ensure that the sequence specified in
{PCTS_ECHOE} isused to erasethe character. A similar technique is used to test for line erasure except the sequence
specified in {PCTS_ ECHOK} is used to check that the correct sequence of charactersis used to erase the line.
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1.4.6.1.1 Recommendations

None.

1.4.7 Test Methods for Headers

1.4.7.1 Requirements

The sym

ways to|test their content Theitems defmed in headers shall be tested as foIIows to e;tabhsh complianceas
in POSIX.1 {3}.

Y
Y4
Y4

Y4
Y4

Y4
Y4

1.4.7.2|Recommendations

Headers

Y4

Y4

Y4

Y
Y

The detpction.of+a nonconformity relies upon the C compiler generating an error or warning message. |

messag
PASS OT

bol POSIX_SOURCE shall be defined by the PCTS.1 prior to the inclusion of any headers.

indirect
equired

Symbolic constants, macros, and types shall be tested for existence and their functional ,corréctness. $ee 1.4.8

for more reguirements on macros.
Function prototypes in the C Standard { 2} shall be tested for their existence and ¢arrectness of defi
Function declarationsin Common-Usage C shall be tested for their existence and correctness of d

ition.
inition.

Function return values in Common-Usage C for functions not returning integer type shall be tested for

correctness of return value.

Data aggregate definitions shall be tested for their existence and.correctness of al members apd types

associated with members that are specified in POSIX.1 { 3}.

Variables shall be tested for their existence and types.

The ability to include a header more than once shall be tested:

The ability to access a symbol whose definition is required.ih more than one header shall be tested.

should be tested by including them in test programs. The following criteria should be used for type checking.

For a definition of a structure type, the size of each structure member should be compared to the si
item of the type of the member or to-the size of the type of the member itself.

ze of an

For avariable declaration, the size of the variable should be compared to the size of avariable of the gpecified
type or to the size of the specified type itself. This test applies to members of structures, not to sfructures

themselves.

For a variable, the varjable should be compared to another variable of the same type. This test applies to

members of a structufesnot to structure variables.
For avariable, the variable should be assigned to another variable of the same type.

For a variablexthe’address of the variable should be assigned to another variable of the type pointgr to the

defined type: This does not apply to function return values.

such a

is.generated, then there should be either a PCTP.1 to check the compiler output to resolve whether fthe tests

FA{L, or software to do the checking automatically.

To test for proper behavior of duplicate header inclusion and duplicate symbolic definition in headers, a test should
include al of the headers to be tested in a valid order such that there are duplicate inclusions of all headers.

If the PCTS.1 uses a language compiler or translator to accomplish testing of the assertions related to headers, the
PCTS.1 should not rely solely on the return value from that compiler or translator, but should also examine any
messages produced during test execution.

10
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1.4.8 Test Methods for Macros

1.4.8.1 Requirements

A PCTS.1 shall test that any interface that isimplemented as a macro has an underlying function of the same name (if
required by the standard) and that both the macro and the function behave in the same manner with respect to the
assertions.

The PCTS.1 shall also test that the macro is implemented in such a manner that it evaluates its arguments only once,

fully protected by parentheses when necessary, and yields a resulting value that can be used in complex expressions
without requirmgextraparentheses:

1.4.8.2|Recommendations
None.
1.4.9 Test Methods for Invalid Constant Values
1.4.9.1|Requirements

Some HOSIX.1 {3} functions take a symbolic constant as an argument and _bave a specified behavior when the
argument has an invalid value. Because an implementation can have extensions that permit the function tp accept
values gther than those specified by POSIX.1 {3}, a portable PCTS.1 shall*not simply choose such a value.

1.4.9.2|Recommendations

A PCTS§.1 should use a user configuration variable to select.an-invalid value of each constant for which the behavior
of invalld valuesis tested.

1.4.10 Test Methods for errno Checking
1.4.10.1 Requirements

A test shall be performed for detection-of @l values of errno specified in the Errors subclause of each element| If more
than on¢ error occurs in processing @ function call, an assertion test shall not depend on the order in which the errors
are detefted or in which error codé is returned.

Testsfof error code detection-shall be coded to generate only asingle error code when possible.

1.4.10.2 Recommendations

None.

1.4.11 fest'‘Methods for File Accessibility

1.4.11.1 Requirements

POSIX.1 {3} definesthe casesin which accessis granted to afile from a POSIX.1 {3} interface both in the case that
the implementation provides a mechanism for a process to exist with the appropriate privilege to override the standard
file access control mechanism and the case that the process has standard file access capabilities. A PCTS.1 shall test
for the accessibility of afile in both of these cases and shall test for the [EACCES] error indication in the case that
standard file access is denied to a process. These tests shall be carried out for each of the interfaces that contain
assertions refering to the ability to access afile or assertions refering to the [EACCES] error.
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POSIX.1 {3} definesthe cases of additional and alternate file access control mechanisms without defining the manner
in which these mechanisms can be activated. A PCTS.1 is not required to test these mechanisms, but shall run in an
environment where these mechanisms exist but are not enabled.

1.4.11.1.1 Recommendations

None.

1.4.12 Test Methods for Signal Functions

1.4.12. tReentranceof-interrupted+Functions
1.4.12.1.1 Requirements

A PCTSH.1 shall test that, when afunction in aquiescent stateisinterrupted by asignal, acall to theinterrupted function
from the signal handling routine behaves correctly and does not improperly affect the result of the'interrupted flunction.

1.4.12.1.2 Recommendations
None.
1.4.12.2 Functions Interruptable by Signals
1.4.12.2.1 Requirements

When executing atest to verify that errno is set to [EINTR] when‘afunction isinterrupted, a PCTS.1 shall not use the
default pction of job control signals to effect the interruptien.” These signals cause the process to stop andl do not
actuallylinterrupt the function.
1.4.12.2.2 Recommendations
None.
1.4.12.8 sigaction() Testing
1.4.12.8.1 Requirements

See sigdction() assertions;
1.4.12.8.2 Recommendations
If the hehavior—associated with {_POSIX_JOB_CONTROL} is supported, the recommended test methpd is to
establish aknown value for a globally accessible variable and then to call sigaction() for the SIGSTOP sgignal to
attempt [towassociate a signal catching function with this signal. The handler would be written to change thé known

value. A SIGSTOP signal should then be generated, followed by a SIGCONT signal to cause the process to continue.
If the known value has changed, the handler was established even though sigaction() failed.

If the behavior associated with {_POSIX_JOB_CONTROL} is not supported, the recommended method for testing
that the signal catching function is not associated with the signal when sigaction() failsisto install a signal-catching
function for SIGKILL that changes the value of aglobal variable. Then a SIGKILL signal is sent to the process. If the
process can check whether the global variable has been changed (even determining that it has not), SIGKILL has not
been delivered properly.

Possible tests include
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¥ Having the handler do an _exit(n) and having the parent check exit status
¥a  Writing to the file system from the handler
1.4.13 Test Methods for Files and Input/Output Primitives
1.4.13.1 Requirements
A PCTS.1 shall use at least one of the file typesthat are defined in POSIX.1 { 3} when testing an assertion that applies

to files. The file type chosen may differ for different assertions. Wherever a specific set of file types are defined in an
assertion, a PCTS.1 shall use each of the file types stated.

1.4.13.2 Recommendations

A PCT$.1 implementor may choose to improve test coverage by increasing the number of file typés coyered by
assertiofs.

1.4.14 File Descriptor Closure Test Method
1.4.14.1 Requirements
A PCTS.1 shall test that file descriptors are closed by _exit(), exit(), and abort(). (See GA41in 3.2.)
1.4.14.2 Recommendations
The recommended method for testing file descriptor closure on aregular fileis as follows:
¥ | Parent process opens afile, then creates a child with.fork().
¥ | The child process creates an exclusive lock on thefile and calls _exit().
¥ | Upon termination of its child process, the paréent attempts to exclusively lock the same part of the file. If it
can, the test passes. If it cannot, the test fails:
The recpmmended method for testing this on.a pipe (or FIFO) is as follows:
1) | Create apipe.
2) | Fork achild process.
3) | Close the write channel of the pipe in the parent process.
4) | Terminate the child process.
5) | Expect aread() on the pipein the parent process to return avalue of 0.

1.4.15 Test Methods. for Terminal I/O Functions

1.4.15.1 Requirements

Termingl M@ testing shall not be performed using an interactive test method, and the implementation shall provide a
method whereby a process can acquire a controlling terminal .

1.4.15.2 Recommendations

Terminal 1/O should be tested using an automated test method. This method provides for accuracy and repeatability of
test results by eliminating the need for human intervention while running aPCTS.1. An automated method of terminal
I/O testing requires two asynchronous ports to be electrically connected in closed-loop mode and for these ports to
support modem control protocols. One of the closed-loop ports is the driver port and the other is the target port. The
terminal 1/0 tests send character data between the driver port and the target port via the connecting cable as though the
driver port were aterminal. The tests then compare the data received with the expected results.
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Target systems normally configured with less than two asynchronous ports may be specifically configured with two
asynchronous ports for the terminal 1/0 tests. The normal configuration will be considered to have passed the terminal
I/O testsif the special two-asynchronous-port configuration has passed the tests.

A morelimited method that may be used if only one asynchronous port isavailableisto wire the port to loop the output
of the port back to the input of the same port.

A PCTS.1 may determine the attributes of an asynchronous port through the use of the tcsetattr() and tcgetattr()
functions. An attribute, such as CLOCAL for modem control, may be set using tcsetattr(). If that value is not set after
being set by tcsetattr () and read by tcgetattr(), then modem control is not supported by that seria port.

1.4.16 Test Methods for File Formats
1.4.16.1 Requirements

The PCTS.1 shall supply all files used to test file formats (see Section 10.). These file formatsare'tested using the file
reading tility. Do not create them on the target system with the file creating utility.

Where the PCTS.1 tests the content of text in file format headers, it shall do so using the |SO/IEC 646 :1991 {4} IRV
charactgr representation (see Section 10.).

1.4.16.2 Recommendations
None.
1.4.17 Documentation Audit
1.4.17.1 Requirements

The purpose of the documentation audit isto verify that the PCD.1 meets the requirements specified in Sectiop 1.3.1.2
of POSIX.1 {3} asenumerated by the documentation assertions. These general requirements are that the PCID.1

¥ | Has the same structure as POSIX 1 {3}, with the information presented in the appropriately nyimbered
sections, clauses, and subclauses; | nformation may appear under ahigher level heading or in asectior], clause,
or subclause whose content in POSIX.1 {3} isintended to cover multiple sections, clauses, or supclauses
throughout the standard.
¥ | Does not contain information about extended facilities or capabilities outside the scope of POSIX.1[{3} and
only contains infermation related to the statements in Section 1.3.1.2 of POSIX.1 {3}
¥ | Describes the limit'valuesfound inthe<l i mi t s. h>and <uni st d. h> headers and listed in Sections 2.8
and 2.9 of POSIX.1 {3}, stating values, the conditions under which those values may change, and the limits
of such vanations, if any
¥ | Describes the behavior of the implementation for al implementation-defined features defined in POSIX.1
{3}
¥s |May specify the behavior of the implementation for those features where POSIX.1 {3} stgtes that
implementations may vary or implies variations among implementations
¥s  May specify the behavior of the implementation for those features where features are identified as undefined
or unspecified, or where the POSIX.1 {3} text implies these terms
¥,  Specifiesall items of POSIX.1 {3} where the phrases “shall document” or “shall be documented” are used

Extended security controls may necessitate features to be documented that do not have explicit documentation
assertions. Such additional documentation shall be allowed aslong asit isrevelant to features specified in POSIX.1{3}.
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Thetest result code appropriate for each documentation assertion shall be determined. When the information specified
by a documentation assertion does not appear in the designated section or sections, the result code for that assertion
shall be FAIL.

Conformance documents, required by standard organizations, may be bound together as long as the POSIX.1 {3} part
isclearly identifiable.

1.4.17.2 Recommendations

None.

1.4.18 PCD Announcement Mechanism
1.4.18.1 Requirements

When absertions are dependent on the PCD.1 for an announcement mechanism about the support or nonsupport of
POSIX.[L {3} conditional features, the symbol to be used and its associated conditional feature are stated in Table 1.4.

Table 1.4—PCD Determinable Conditional Features

Symbol Daocumentation

{RCD_CREAT_LINK_COUNT} If supported, then'creating a directory causes the link
count of the directory in which it is created to be
incremented.

{HCD_DIR_TYPE} If supported, then type DIR isimplemented as afile
descriftor.

{RCD_LINK_TO_DIRECTORY} If\supported, then a calling process with the proper
permission can create alink to a directory.

{RCD_LINK_FILE_SYSTEM} If supported, then alink can be created between differgnt
file systems.

{RCD_NO_LOCK_FILE_TYPE} If supported, then file types for which locking is

unsupported do exist.

{RCD_READ_INTERRUPTED} If supported, then read() when interupted by a signal
after successfully reading some data returns the numbgr
of bytes read, otherwise returns an error value.

{RCD_WRITE_INTERRUPTED} If supported, then write() when interupted by a. signal
after successfully writing some data returns number of|
bytes written, otherwise returns an error value.

{RCD_WRITEMPERM_TO_RENAME} If supported, then write permission is required for an
existing directory to rename it.

1.4.18.2Recommentdations

None.

1.4.19 Test Methods for Common-Usage C Functions
1.4.19.1 Requirements

If an implementation claiming conformance to Common-Usage C does not support a C Standard {2} function or a

PCTS.1 detects a deviation from the C Standard {2}, the corresponding assertions in 8.1.1 through 8.1.59 shall have
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the result code UNRESOL VED or FAIL. If the audit of the PCD.1 shows that the PCD.1 declares the C function not
implemented or the deviations are documented, the test result code is resolved to PASS; otherwise it remains FAIL.
Additionally, if differences are not documented in the PCD.1, documentation assertion “DO1" in Section 8. shall have
theresult code FAIL.

This means that effectively each assertion in 8.1.1 through 8.1.59 (although not written that way) reads as follows:

XX(A) If thefunction is supported and there is no deviation from (assertion):
(assertion)

Otherwise:
Either the PCD.1 declares the C function not implemented, or the PCD.1 documents the-dgviation.

1.4.19.2 Recommendations

None.

2. Definitions and General Requirements

2.1 Conventions

This stapdard uses the following typographic conventions:

1) |IEEE Std 1003.3-1991 {4} defines the nomenclaturerequired for writing assertions. The description of the

terms (A), (B), (C), (D), (Condition?A:B), R, GA, andithe testing requirements are discussed in that gtandard.

2) | When assertions are dependent on testing constraints, the nomenclature as described in 1.4.3.3 isu

3) | When assertions are dependent on PCD conditionals, the nomenclature as described in 1.4.3.4 is usgd.

4) | Assertion lists generated for each POSIX.1:{3} element begin with a new clause or subclause. Each clause

and subsequent subclauses contain atrailing POSIX.1 {3} subclause reference in parentheses.

5) | The italic fontisused for

¥s Theinitial appearances of defined terms

¥  Cross-references to definedterms within 1.4.2

¥, Parameters (option arguments and operands) that are generally substituted with real valueg by the
application

¥  C-language datatypes and function names

¥, Global external-variable names

¥ Thetrailing POSIX.1 {3} subclause reference of the element

6) | Thebold font\is used for

¥s  Test result codes

7) | Thecenst ant - wi dt h (Courier) font isused

Yo ,\TFo illustrate examples of system input or output where exact usage is depicted

¥4 For references to utility names, element groupings, and C-language headers

8) Symbolic errno names returned by functions are represented as [ Symbolic_name].

9) Symbolic constant limits are represented as { Symbolic_constant_limit}.

10) Symbolic constant options are represented as { Option_name}.

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

12) Defined names that are usually in lowercase, particularly function names, are never used at the beginning of
a sentence or anywhere else that regular English usage would require them to be capitalized.

13) Mathematical symbols such as <, £, etc. are only used in formulas, assertion classification assignments, and
conditional clauses preceding conditional assertions.

16 Copyright © 2000 IEEE All Rights Reserved


https://iecnorm.com/api/?name=aea18177ef5e3ce611bf1e13c69411ff

ISO/IEC 14515-1:2000(E) IEEE Std 2003.1-1992 (Reaff 2000)
Test Methods for Measurina Conformance to POSIX—Part 1: System Interfaces

14) In some cases tabular information is presented “inling;” in othersit 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.

15) The double quote (“name”) is used when anameis specified.

16) Thesingle quote (‘value') is used when a specific value is specified.

17) The conventions listed above are for ease of reading only. Editorial inconsistencies in the use of typography
are unintentional and have no normative meaning in this standard.

A summary of typographical conventionsis shown in Table 2.1.

T

[ o4 T Lo [HP=Y b
alic L. 11— TypuUyraplittal CUTTVCTTITTUTTS

Reference

Example

C language header

<sys/stat.h>

Command name tar

Data types long
Defined terms file
Environment variables PATH
Error number [EINTR]
File name filenang

Function argument declaration

extern.lnsigned long int

Function argument argl

Function declaration long int
Function name funct()

Global external errno

IEEE Std 1003 .n-19xy reference POSIX.n
Implementation-dependent limit {MAX_INPUT}

Metacharacter *(any character string)
Null test method UNUSED

Parameters <path>

Section x.y reference Seex.y or xX.y

Special character <new i ne>
Symbolic constant limit {LINK_MAX}

Symbolic constant option

{_POSIX_JOB_CONTROL}

Symbolic constant value
Symbol defined in header
Table reference

Variable

{_POSIX_JOB_CONTROL}
_POSIX_JOB_CONTROL
Table2.1

st_atime
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2.2 Definitions

2.2.1 Terminology

There are no test methods provided for this subclause.

2.2.2 General Terms

NOTE — The subclause numbers that follow are not sequential because not all definitions have associated test assertions. Only
those with specific test assertions are presented here.

2.2.2.4|Appropriate Privileges

DO01(A)| The means for associating the appropriate privileges with a process are described in 2.2.2.4 of the HCD.1 or
in all the subclauses of the PCD.1 that correspond to subclauses in POSIX.1 {3} where privileged lbehavior
is described.

2.2.2.9|Character Special File

D02(C)| If character specia files other than terminal device files are supported, andAhi's is documented:
The details are contained in 2.2.2.9 of the PCD.1.

DO3(C)| If structures of character special files other than terminal device fileS.are described:
The details are contained in 2.2.2.9 of the PCD.1.

2.2.2.27 File

D04(C)| If filetypes other than regular file, character speciakfile; block special file, FIFO special file, and diregtory are
described:
The details are contained in 2.2.2.270f the PCD.1.

2.2.2.30p File Group Class

DO5(C)| If the implementation uses additional criteria beyond those specified by POSIX.1 {3} to assign a pjocess to
the file group class of afile, and\this is documented:
The details are coptained in 2.2.2.30 of the PCD.1.

2.2.2.3P Filename

GAO02 | For execl(), execle(); execv(), execve(), execlp(), execvp(), opendir (), chdir(), open(), creat(), link() pxisting,
link() new, mkdir(), mkfifo(), unlink(), rmdir(), rename() old, rename() new, star(), access(), ¢hmod(),
chown(), utiime(), pathconf(), fopen(), freopen(), remove(), t ar format creating utility, and cpi q format
creatingutility:

An implementation supports filenames containing any of the following characters:
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqgrstuvwxyz
0123456789._-

GAO03 For execl(), execle(), execv(), execve(), execlp(), execvp(), opendir(), chdir(), open(), creat(), link()
existing, link() new, mkdir(), inkfifo(), unlink(), rmdir(), rename() old, rename() new, stat(), access(),
chmod(), chown(), utirne(), pathconf(), fopen(), freopen(), remove(), t ar format creating utility, and cpi o
format creating utility:

A filename retains the unique identity of its upper- and lowercase | etters.

01(B) No two directory entriesin the same directory have the some name.

See Reason 3 in Section 5. of POSIX.3 {4}.
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2.2.2.55 Parent Process ID

DO6(A) The new parent process | D assigned to a process after the lifetime of its parent has ended is stated in 2.2.2.55
of the PCD.1.

2.2.2.57 Pathname

DO7(A) Any special interpretation of a pathname that begins with exactly two slashes is stated in 2.2.2.57 of the
PCD.1.

2226+ PIULCDD GIUUlJ iD

02(B) | A processgroup ID is not reused by the system until the process group lifetime ends.
See Reason 3 in Section 5. of POSIX. 3 {4}.

2.2.2.6¢ Process Group Lifetime

03(A) | Thelifetime of the process group ends when the last remaining process leaves the group.

Testing Requirements:
Test that the process group for the last remaining process_in the process group that Has been
terminated but unwaited for still exists.

2.2.2.6fY Process ID

04(B) | A processthat is not a system process does not have aproecess ID of 1.
See Reason 3 in Section 5. of POSX.3 {4}.

05(B) |A process|D isnot reused by the system untikthe process lifetime ends.
See Reason 3 in Section 5. of POSIX.3 {4}

06(B) [ A processID is not reused while there exists a process group with a process group ID of the same nymber.
See Reason 3 in Section 5. of POSIX. 3 {4}.

2.2.2.68 Process Lifetime
D08(C)| If documentation isprovided that states the resources returned when a process terminates:

The details are contained in 2.2.2.68 of the PCD.1.

07(B) [ When aprocesscompletesawait() or waitpid() for aprocessthat isinactive due to termination, then @l of the
resources associated with the inactive process are returned to the system. The last of the resourcesrefurned is
the process ID.

See Reason 3 in Section 5. of POSX. 3 {4}.

2.2.2.69 Read-Only File System

DO09(A) The specific restrictions on the semantics of system interfaces as they apply to objects on read-only file
systems are contained in 2.2.2.69 of the PCD.1.

2.2.2.83 Supplementary Group ID
D10(C) If the effective group ID of a process is included in the list of supplementary group IDs returned by

getgroups(), and this is documented:
The details are contained in 2.2.2.83 of the PCD. 1.
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2.3 General Concepts

2.3.1 Extended Security Controls

DO1(C)

01(D)

23.2F

D02(C)

GA04

GAO05

GAO06

GAO7

GAO08

GAO09

GA10

GA11

20

If extended security controls are supported, and this is documented:
The extended security controls supported are stated in 2.3.1 of the PCD.1.

If the implementation supports extended security controls:
Extended security controls do not alter or override the defined semantics of any of the functionsin
POSIX.1{3}.

- See Reasom T Sectiom 5. of POSHX3{4}-

le Access Permissions

If whether additional or alternate file access control mechanisms are supported is documented:
The manner of support for additional or alternate file access control mechanisms or information that
they are not supported is contained in 2.3.2 of the PCD.1.

For funct() of execl(), execle(), execv(), execve(), execlp(), execvp(), open-dir(),,chdir(), open(), creat), link()
existing, link() new, mkdir (), mkfifo(), unlink(), rmdir(), rename() old, renanae() new, stat(), access(), ghmod(),
chown(), utime(), and pathconf():
If the implementation provides the mechanism for creatingprocesses with the appropriate privilege

to override afile access control mechanism:

When the process has appropriate privileges-for-file access, and a call to function funct()

requires read, write, or search access to the pathname argument, then the process i granted

access to the file.

For execl(), execle(), execv(), execve(), execlp(), andexecvp():
If the implementation provides the mechanism for creating processes with the appropriate privilege
to override afile access control mechanism:

When the process has the appropriate privilegesfor file access, execute permission is gfanted to
at least one user of the file,‘and a call to an exec type function requires execute access to the
argument path or file, then the processis granted access.

For funct() of execl(), execle(), exeev(), execve(), execlp(), execvp(), open-dir(), chdir(), open(), creaf|), link()
existing, link() new, mkdir ()-mkfifo(), unlink(), rmdir(), rename() old, rename() new, stat(), access(), ghmod(),
chown(), utime(), and pathcoenf():
When the process does not have the required appropriate privilegesto override the file access control
mechanism, yand the process requires read, write, execute, or search access to the ppthname
argument_of function funct(), then a call to funct() is granted access in the case that the fequired
access permission bit is set for the class (file owner class, file group class, or file other flass) to
which the process belongs.

If the'implementation supports additional file access control mechanisms:
The mechanism only further restricts the access permissions defined by the file permission|bits.

Hthetmptementationsupportsatternatefiteaccesscontrobmechanitsms:
The mechanism specifies file permission bits for the file owner class, file group class, and file other
class of the file corresponding to the access permissions to be returned by stat() and fstat ().

If the implementation supports alternate file access control mechanisms:
The mechanism can be enabled only by explicit user action on a per-file basis by a process having
the required appropriate privilege.

If the implementation supports alternate file access control mechanisms:
The mechanism can be enabled only by explicit user action on a per-file basis by the file owner.

If the implementation supports alternate file access control mechanisms:
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The mechanism can be disabled for afile after the file permission bits are changed for that file with

chmod().

DO3(C) If both alternate and additional file access control mechanism(s) are provided, and whether disabling an

alternate mechanism after chmod() disables additional mechanisms is documented:
The details are contained in 2.3.2 of the PCD.1.

2.3.3 File Hierarchy

There are no test methods provided for this subclause.

234F

lename Portability

There afe no test methods provided for this subclause.

235F

RO1

GA12

D04(C)

DO5(C)

DO6(C)

GA13

236P

NOTE -

le Times Update

For close():
When afileis closed by the last process that had it open, then all“time-related fields mg

update are updated. [ See Assertion 11 in 6.3.1.2.]

For stat() and fstat():
When stat() or fstat() is called for afile, then all time-related fields marked for update are
and time-related fields not marked for update are not updated.

If an implementation of afunction that is required by POSIX:1 {3} to update time-related fields for
other than pathname resolution updates fields other than those required:
The details are contained in 2.3.5 of the PCD:.1 or in the subclause of the PCD.1 that corres|
the description subclause in POSIX.1 {3} 'where the function is defined.

If an implementation of afunction that is not required by POSIX.1 {3} to update time-related fields
to do so, and thisis documented:
The details are contained in 2.3.5/0f the PCD.1 or in the subclause of the PCD.1 that corres
the description subclause i POSIX.1 {3} where the function is defined.

If whether the updating of the rélated fieldsis done immediately or periodically is documented:
The details are contained in 2.3.5 of the PCD.1 or in the subclause of the PCD.1 that corres|
the description subelause in POSIX.1 {3} where the function is defined.

access(), chmod(); ehown(), and utime():
No time-rélated fields are updated on read-only file systems.

athname Resolution

rked for

Lipdated,

reasons

bonds to

happens

bonds to

bonds to

For open(), creat(), lifk() existing, link() new, mkdir (), mkfifo(), unlink(), rmdir(), rename() old, renane() new,

- In 'each of the pathname resolution general assertions below, for the elements rmdir (), rename() new, and unl

clrrent working directory should be an empty directory in order to avoid the occurrence of avoidable error cq

with the [EBUSY] error indication.

nk(), the
bnditions.
icate this

GA14 For funct() of execl(), execle(), execv(), execve(), execlp(), execvp(), open-dir(), chdir(), open(), creat(), link()
existing, link() new, mkdir (), mkfifo(), unlink(), rmdir(), rename() old, rename() new, stat(), access(), chmod(),

chown(), utime(), pathconf(), fopen(), freopen(), and remove():

When the first filename component of the pathname argument is*“ . ”, and the pathname does not
begin with a slash, then funct() resolves the pathname by locating the second filename component

(when specified) in the current working directory.
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GA15

GA16

GA17

GA18

GA19

GA20

GA21

GA22

GAZ23

22
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For funct() of execl(), execle(), execv(), execve(), execlp(), execvp(), open-dir(), chdir(), open(), creat(), link()
existing, link() new, mkdir (), mkfifo(), unlink(), rmdir(), rename() old, rename() new, stat(), access(), chmod(),
chown(), utime(), pathconf(), fopen(), freopen(), and remove():
When the argument path or file pointsto the string “/”, then funct() resolves the pathname to the root
directory of the process.

For funct() of execl(), execle(), execv(), execve(), execlp(), execvp(), open-dir(), chdir(), open(), creat(), link()
existing, link() new, mkdir (), mkfifo(), unlink(), rmdir(), rename() old, rename() new, stat(), access(), chmod(),
chown(), utime(), pathconf(), fopen(), freopen(), and remove():
When the argument path or file points to the string “///”, then funct() resolves the pathname to the
root directory of the process.

For funct() of execl(), execle(), execv(), execve(), execlp(), execvp(), open-dir(), chdir(), open(), ereat]), link()
existing, link() new, mkdir (), mkfifo(), unlink(), rmdir (), rename() old, rename() new, stat(), access(), ¢hmod(),
chown(), utime(), pathconf(), fopen(), freopen(), and remove():
When the pathname argument points to a string beginning with asingle slash or beginning wiith three
or more slashes, then funct() resolves the pathname by locating the first filename component of the
pathnome in the root directory of the process.

For funct() of execl(), execle(), execv(), execve(), exedp(), execvp(), opendir (), chdir(), open(), creat|), link()
existing, link() new, mkdir (), mkfifo(), unlink(), rmdir (), rename() old, renafme() new, stat(), access(), ghmod(),
chown(), utime(), pathconf(), fopen(), freopen(), and remove():
When the first filename component of the pathname argument’is “..”, the pathname does not begin
with a slash, and the current working directory is not the root directory of the process, thep funct()
resolves the pathname by locating the second filename’component (when specified) in the parent
directory of the current working directory.

For funct() of execl(), execle(), execv(), execve(), execlp(); execvp(), open-dir(), chdir(), open(), creaty), link()
existing, link() new, mkdir (), mkfifo(), unlink(), rmdir(); rename() old, rename() new, stat(), access(), ghmod(),
chown(), utime(), pathconf(), fopen(), freopen(), and remove():
When the argument path or file pointsto the string “F1/ ” and F1 isadirectory, then funct() [resolves
the pathnameto F1, which isin theicurrent working directory.

For funct() of execl(), execle(), execv()-execve(), execlp(), execvp(), open-dir(), chdir(), open(), creaff), link()
existing, link() new, mkdir(), mkfifa(), unlink(), rmdir(), rename() old, stat(), access(), chmod(), ¢hown(),
utime(), pathconf(), fopen(), freopen(), and remove():
When the argument.path or file points to the string “F1//” and F1 is a directory, thef funct()
resolves the pathname to F1, which isin the current working directory.

For rename() new:
When the'argument new points to the string “F1/ /* and F1 is an empty directory, then riename()
resolves the pathname to F1, which isin the current working directory.

For funct()‘ef-execl (), execle(), execv(), execve(), execlp(), execvp(), open-dir(), chdir(), open(), creaff), link()
existing,Mihk() new, mkdir(), mkfifo(), unlink(), rmdir(), rename() old, rename() new, star(), qccess(),
chmaod(), chown(), utime(), pathconf(), fopen(), freopen(), and remove():

When the pathname argument points to the string “F1/ F2”, then funct() resolves the pathhame to

thefHeF2-rthedirectory Fiwhichtstthecurrentworking-directory-
For funct() of execl(), execle(), execv(), execve(), execlp(), execvp(), open-dir(), chdir(), open(), creat(), link()
existing, link() new, mkdir (), mkfifo(), unlink(), rmdir(), rename() old, rename() new, stat(), access(), chmod(),
chown(), utime(), pathconf(), fopen(), freopen(), and remove():

When the pathname argument points to the string “F1/ . / F2”, then funct() resolves the pathname
to the file F2 in the directory F1, which isin the current working directory.

For funct() of execl(), execle(), execv(), execve(), execlp(), execvp(), open-dir(), chdir(), open(), creat(), link()
existing, link() new, mkdir(), mkfifo(), unlink(), rrndir(), rename() old, rename() new, stat(), access(),chmod(),
chown(), utime(), pathconf(), fopen(), freopen(), and remove():
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When the pathname argument points to the string “F1/../F1/F2", then funct() resolves the pathname
to the file F2 in the directory F1, which isin the current working directory.

GA24  For funct() of execl(), execle(), execv(), execve(), execlp(), execvp(), open-dir(), chdir(), open(), creat(), link()
existing, link() new, mkdir (), mkfifo(), unlink(), rmdir(), rename() old, rename() new, stat(), access(), chmod(),
chown(), utime(), pathconf(), fopen(), freopen(), and remove():

When the pathname argument points to the string “F1/ / F2", then funct() resolves the pathname to
thefile F2 in the directory F1, which isin the current working directory.

GA25 For funct() of execl(), execle(), execv(), execve(), execlp(), execvp(), open-dir(), chdir(), open(), creat(), link()

existing, link() new, mkdir (), mkfifo(), unlink(), rmdir(), rename() old, rename() new, stat(), access(), chmod(),
chow |(), uﬁlllc(), pqﬂ TCOt |f(), fupu |(), ft copPer |(), ard luuuvc().

If {_POSIX_NO_TRUNC} is not supported in the corresponding directory:

When the pathname component is a string of more than { NAME_MAX]} bytes if"a directory

for which {_POSIX_NO _TRUNC}; is not supported, then funct() resolves‘the pgthname

component by truncating it to {NAME_MAX} bytes.

There afe no assertions specific to this subclause.

2.4 Erfor Numbers

01(A) | The element errno is defined and available to a process via
externint errno;

02(A) |When the header <errno. h> is included, then the errer numbers [E2BIG], [EACCES], [EAGAIN],
[EBADF], [EBUSY], [ECHILD], [EDEADLK], [EDOM], [EEXIST], [EFAULT], [EFBIG], [EINTR],
[EINVAL], [EIQ], [EISDIR], [EMFILE], [EMLINK]; [ENAMETOOLONG], [ENFILE], [ENODEV],
[ENOENT], [ENOEXEC], [ENOLCK], [ENOMEM], [ENOSPC], [ENOSYS], [ENOQTDIR],
[ENOTEMPTY], [ENOTTY], [ENXIO], [EPERM], [EPIPE], [ERANGE], [EROFS], [ESPIPE], [HSRCH],
and [EXDEV] are defined, are nonzero, are distinct from each other, and can be represented in errno.

03(B) [ No function defined by POSIX.1 sets errnoto zero to indicate an error.
See Reason 2 in Section 5. of POS %~3 {4}.

D01(C)| If the implementation supports,additional errors not listed in 2.4, and this is documented:
The details are contaired in 2.4 of the PCD.1 or in the subclause of the PCD.1 that corresponds to
the errors subclause’in POSIX.1 {3} for each interface that returns the error.

DGAO02| For fork(), execl(), execv(), execle(), execve(), execlp(), execvp(), sigaddset(), sigdelset(), sigismarnber(),

opendir (), readdir();-closedir (), getcwd(), access(), chown(), pathconf(), fpathconf(), and fentl():
If theimplementation supports the detection of optional error conditions:

The details of the error conditions detected are contained in the subclause of the PCD|1 where

the error values of the function are described.

GA26 | For(fork(), execl(), execle(), execv(), execve(), execlp(), execvp(), sigaddset(), sigdelset(), sigismgrnber(),
opéndir (), readdir(), closedir(), access(), chown(), and fentl():

H-thetmptementationdoesnotsupport-thedetectronof-optionat-errorconditions:

The associated action requested is successful (unless a different error condition is detected).

DO02(A) The details concerning whether [EFAULT] is reliably detected are contained in 2.4 of the PCD.1 or in the
subclause of the PCD.1 that corresponds to the errors subclause in POSIX.1 {3} for each interface that is
documented optionally to return [EFAULT].

DO3(A) The maximum file size allowed by the implementation is contained in 2.4 of the PCD.1.
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2.5 Primitive System Data Types

01(A)

02(A)
03(A)
04(A)
05(B)

DO1(C)

26 En

01(C)

02(D)

GA27

GA28

GA29

GA30

GA31

GA32

GA33

24

When the header <sys/ t ypes. h> isincluded, then the data types dev _t, gid_t, ino_t, mode t,
off t, pid_t, size t, ssize t, and uid_t are defined and are arithmetic data types.

The data type of each of pid_t, off t, and ssize t issigned arithmetic.

The datatype of size t isunsigned arithmetic.

Thetype ssize tis capable of storing valuesin arange from“- 1" to SSIZE_MAX.

When the header <uni st d. h> isincluded, then the data types size t and ssize t are defined.

IEEE Std 2003.1-1992 (Reaff 2000)

nlink t,

See Reason 1 in Section 5. of POSX. 3 {4}.

If additional type symbols ending in “_t” are defined in any header specified by POSIX.1{3}, an
documented:
The details are contained in 2.5 of the PCD.1.

vironment Description

If the environment variable HOM E was defined by the implementation andCurrently hasthe value de
the implementation:
The environment variable HOM E corresponds to the initial-working directory of the user
user database.

If the environment variable LOGNAME was defined by-the implementation and currently has t
defined by the implementation:

process.
NOTE — Testing that LOGNAME is composed of characters fromthe portable filename character
asserted since POSIX.1 {3} impliesin anote that this condition should be tolerated.

See Reason 2 in Section 5. of POSIX.3 {4}

For execlp() and execvp():
Only when the argument fite does not contain a slash are the PATH prefixes used by exeq
execvp().

For execlp() and execvp():

directory to-be'included in the search path.

For execlp() and execvp():
When+a nonzero-length prefix is applied to afilename, then a‘/’ isinserted between the pi
thefilename.

For execlp() and execvp():
An occurrence of two adjacent colons‘::" in PATH indicates that the current working direct

d thisis

fined by

rom the

ne value

The environment variable LOGNAME corresponds to the login name associated with the current

set isnot

Ip() and

A colon ‘" intPATH separates one path prefix from another. Each path prefix in PATH indlicates a

efix and

ory isto

be included.in the search p;\fh

For execlp() and execvp():
Aninitial ;" indicates the current working directory.

For execlp() and execvp():
A trailing ‘:" indicates the current working directory.

For execlp() and execvp():

The directories in the search path are searched in the order in which they occur in the PATH

environment until an executable file of the specified name is found.
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GA34 For getenv() and exec type functions:
Upper- and lowercase letters in the environment retain their unique identities.

GA35 For getenv() and exec type functions:
An implementation supports environment variable names consisting of characters in the portable
filename character set.

DO1(C) If the implementation supports the use of characters other than those in the portable character set in
environment variable names, and thisis documented:
The details are contained in 2.6 of the PCD.1.

2.7 C lLanguage Definitions
2.7.1 Symbols From the C Standard

01(A) [Whentheheader <t i me. h> isincluded, then thetypesclock_t and time_t and the macro NUL L are|defined.
02(A) | Thetypeclock_t is capable of representing all integer values from zero to the number of clock ticks|in 24 h.

03(A) | When the header <uni st d. h> is included, then the symbol NULL is défined and expands to gither an
integral constant expression with the value O or such an expression cast t0\type (void *).

04(A) |Each of the following headers <dirent. h>, <fcntl.h> <grp. h> <pwd. h>, <setjmp. h>,
<signal . h>, <stdi 0. h>, <sys/stat. h>, <sys/ti mes b=, <sys/wait.h>, <termps. h>,
<time. h>, <utine. h>, and <uni st d. h> can be includegr more than once, in any combirfation of
headers in any order, and a symbol can be defined with the Same value in more than one of these heders.

NOTE — Itispossibletoinclude<sys/t ypes. h>morethan once, and thefirst instance of itsinclusion pregedes any
other header that depends upon its prior inclusion:

2.7.2 PPSIX.1 Symbols

NOTE + When{_POSIX_SOURCE} isdefined beforeany header isincluded, then those symbols defined by POSIX.143}; to be
in the header are visible. (See 1.4.7.1)

05(B) |When {_POSIX_SOURCE} is defified and no other feature test macros are defined before any header is
included, then no symbols other*than those defined or reserved for that header by POSIX.1 {3} pr the C
Standard {2} are made visiple» The constraints on the usage of reserved symbols are as specified in POSIX.1

{3}.

See Reason 5 in Section 5. of POSIX. 3 {4}.
D01(C)| If the implementation supports feature test macros other than { _POSIX_SOURCE}, and thisis docymented:
The'details are contained in 2.7.2 of the PCD.1.

2.7.2.1|C Standard Language-Dependent Support

There afeio‘assertions specific to this subclause.

2.7.2.2 Common-Usage-Dependent Support
There are no assertions specific to this subclause.
2.7.3 Headers and Function Prototypes

GA36 For al elementswith result type not void and not int:
If the implementation provides C Standard {2} support:
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When the header <*. h> is included, then the function prototype typel funct(type2, type3) is
declared.

Otherwise:
When the header <* . h> isincluded, then the function funct() is declared with the result type
typel.

For all elements with result type void except assert():
If the implementation provides C Standard {2} support:
When the header <*. h> is included, then the function prototype void funct(type2, type3) is
declared.

Foratetementswithresaott-typemtexcept-setrmpanc-sigsetrmpt):
If the implementation provides C Standard {2} support:

When the header <*. h> is included, then the function prototype int funct(type2, type3) is

declared.
Otherwise:

When the header <* . h> isincluded, then the function funct() is either'declared with the result

typeint or is not declared in the header.

For funct() of setjmp() and sigsetjmp():
If funct() is not defined as a macro:
When the header <set j np. h> is included, then funct() is declared as an identifiier with
external linkage and result type int.

GA37 | If funct() is defined as a macro when the header <* . h> isincluded:
When the macro funct() isinvoked with the correct @gument types (or compatible argument typesin
the case that C Standard {2} support is provided),/it then expands to an expression with the result
type compatible with that specified for funct).

There afe no assertions specific to this subclause.

2.8 Nulmerical Limits
2.8.1 ClLanguage Limits

01(A) |When the header <l i mi t-swh> is included, then the following symbols and corresponding vgues are
defined and have val ues that-meet the requirements of the C Standard { 2}, as shown in Table 2.2.

5The function prototypes are aligned with ISO/IEC 9945-1 : 1990. When not specified in |SO/IEC 9945-1 : 1990, they are aligned with | SO/IEC
9899 :1990.
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Table 2.2—C Language Limits

Symbol Value Description
CHAR_BIT 8  Minimum number of bits
CHAR_MAX See note below
CHAR_MIN See note below
INT_MAX +32767  Minimum maximum
INT_MIN -32767  Maximum minimum
LONG_MAX +2147483647  Minimum maximum
HONG—VHN 2AT 483647 — I EoeHRCR-RREOCHRETR
MB_LEN_MAX 1 Minimum maximum
SCHAR_MAX +127  Minimum maximum
SCHAR_MIN -127  Maximum minimum
SHRT_MAX +32767  Minimum maximum
SHRT_MIN -32767  Maximum minimum
UCHAR_MAX 255  Minimum maximum
UINT_MAX 65535  Minimum maximum
ULONG_MAX 4294967295  Minimum maximum
USHRT_MAX 65535  Minimum maximum

NOTE — If char issigned, then { CHAR_MIN} isequal to { SCHAR_MIN} and { CHAR_MAX} is equal to { SCHAR_MAX};

2.8.2 Minimum Values

otherwise, { CHARMIN} iszero and { CHAR_MAX} iseguahto {UCHAR_MAX}.

02(A) [When the header <l i mi ts. h> is included, then the following symbols and corresponding vgues are

defined as shown in Table 2.3.

Tabte 2.3—Minimum Values

Symbol Value
{_POSIX_ARG_MAX} 4096
{_POSIX_CHILD_MAX} 6
{_POSIX_LINK_MAX} 8
{_POSIX_MAX_CANON} 255
{_POSIX_MAX_INPUT} 255
{_POSIX_NAME_MAX} 14
{_POSIX_NGROUPS MAX} 0
{_POSIX_OPEN_MAX} 16
{_POSIX_PATH_MAX} 255
{_POSIX_PIPE_BUF} 512
{_POSIX_SSIZE_MAX} 32767
{_POSIX_STREAM_MAX} 8
{_POSIX_TZNAME_MAX} 3

RO1 A conforming implementation provides values at least as large as those specified in the previous table for the
related symbols of the conforming implementation. (See Assertions 4-15 in 2.8.4 and 2.8.5.)
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2.8.3 Run-Time Increasable Values

DO01(A) The magnitude limitation fixed for {NGROUPS_MAX} (definedin <l i mi t s. h>) isdescribed in 2.8.3 of
the PCD.1.

03(A) Whentheheader <l i nmi t s. h>isincluded, then the symbolic name { NGROUPS MAX} isdefined, and the
value of the symbolic constant is not less than the value of { _POSIX_NGROUPS _MAX}.

2.8.4 Run-Time Invariant Values

04(C) _If the symbolic constant { ARG MAX} is defined:
When the header <l i mi ts. h> is included, then the value of {ARG_MAX} is not.lgss than
{_POSIX_ARG_MAX}.

05(C) | If the symbolic constant { CHILD_MAX} is defined:
When the header <l i i t s. h> is included, then the value of { CHILD_MAX} is not less than
{_POSIX_CHILD_MAX}.

06(C) [ If the symbolic constant { OPEN_MAX} is defined:
When the header <l i mi t s. h> is included, then the value of {OPEN_MAX} is not less than
{_POSIX_OPEN_MAX}.

07(C) | If the symbolic constant { STREAM_MAX} is defined:
When the header <l i mi t s. h> isincluded, then the value’of { STREAM_MAX} is not liess than
{_POSIX_STREAM_MAX}.

08(C) | If the symbolic constant { STREAM_MAX} is defined:
When the header <l i mi t s. h> isincluded, ther'the value of { STREAM_MAX} is equil to the
value of FOPEN_MAX in the header <st diro. h>.

09(C) | If the symbolic constant { TZNAME_MAX} is defined:
When the header <I i mi t s. h> isincluded, then the value of { TZNAME_MAX} is not lless than
{_POSIX_TZNAME_MAX}.

DO02(A)| The run-time invariant values for { ARG_MAX}, {CHILD_MAX}, {OPEN_MAX}, { STREAM [MAX},
and {TZNAME_MAX]} (defined in<l i mi t s. h>), are contained in 2.8.4 of the PCD.1.

2.8.5 Pathname Variable Values

10(C) [ If the symbolic constant{ LINK_MAX} is defined:
When the'header <l i mi ts. h> is included, then the value of {LINK_MAX} is not Iess than
{_POSIX)LINK_MAX}.

11(C) [ If the symbolic'constant { MAX_CANON} is defined:
When the header is included, then the value of {MAX_CANON} is not less than
{_POSIX_MAX_CANON}.

12(C) [ If\the symbolic constant { MAX_INPUT} is defined:
\Mlban th | =l | |28 H maplidad +

{_POSIX_MAX_INPUT}.

13(C) If the symbolic constant { NAME_MAX} is defined:
When the header <l i m t's. h> is included, then the value of {NAME_MAX} is not less than
{_POSIX NAME_MAX}.

14(C) If the symbolic constant { PATH_MAX} is defined:
When the header <l i mi ts. h> is included, then the value of {PATH_MAX} is not less than
{_POSIX_PATH_MAX}.

Hshettess than
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15(C) If the symbolic constant { PIPE_BUF} is defined:
When the header <l i mi ts. h> is included, then the value of {PIPE_BUF} is not less than
{_POSIX_PIPE_BUF}.

D03(A) Thevaluesfor {LINK_MAX}, {MAX_CANON}, {MAX_INPUT}, {NAME_MAX}, {PATH_MAX}, and
{PIPE_BUF} (definedin<Il i mi t s. h>), conditions under which these values may change, and the limits of
such variations, if any, are contained in 2.8.5 of the PCD.1.

2.8.6 Invariant Values

16(D) _If the implementation provides a means of obtaining the value of {SSIZE MAX} at runtime:
The runtime value of {SSIZE_MAX} is equa to the value of SSIZE_MAX delined in
<limts.h>.

See Reason 3 in Section 5. of POSIX.3 {4}.

17(A) |Whentheheader <l i mi t s. h> isincluded, then the macro SSIZE_MAX isdefined andyevaluatest¢ avalue
not lessthan {_PCSIX_SSIZE MAX}.

2.9 Symbolic Constants

RO1 The implementation has the header <uni st d. h>. (See Assertions-1;.3, 5, and 6 in 2.9.1 through 2/9.4.)

DO1(A)| For constants { POSIX_JOB_CONTROL} and {_POSIX_SAVED_ IDS} (defined in <uni st d. p>), the
values, conditions under which these values may change,and’the limits of such variations, if pny, are
contained in 2.9 of the PCD.1.

D02(C)| If the constant { _POSIX_CHOWN_RESTRICTED}.js defined in <uni st d. h>:
The value of {_POSIX_CHOWN_RESTRICTED}, conditions under which this value may|change,
and the limits of such variations, if anycare contained in 2.9 of the PCD.1.

D03(C)| If the constant {_POSIX_NO_TRUNC} isdefined in <uni st d. h>:
The value of {_POSIX_NO_TRUNC}, conditions under which this value may change,|and the
limits of such variations, if any, ‘are contained in 2.9 of the PCD.1.

D04(C)| If the constant {_POSIX_VDISABI*E} isdefined in <uni st d. h>:
Thevalue of {_POSIX_VDISABLE}, conditions under which this value may change, and the limits
of such variations, ifyany, are contained in 2.9 of the PCD.1.

2.9.1 Symbolic Constantsfor the access() Function

01(A) | Whentheheader <Uni st d. h>isincluded, then the constants R_OK (test for read permission), W_PK (test
for write permission), X_OK (test for execute or search permission), and F_OK (test for existence of|file) are
defined.

02(A) | The constants F OK, R OK, W_OK, X OK, and the expression R_OK|W_OK, R_OK|X_OK,
W/OK|X_OK, and R_OK|W_OK|W_OK all have distinct integral values.

2.9.2 Symbolic Constants for the Iseek() Function

03(A) When the header <uni st d. h> isincluded, then the elements SEEK_SET, SEEK_CUR, and SEEK_END
are defined.

04(A) Theelements SEEK SET, SEEK_CUR, and SEEK_END all have distinct integral values.
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2.9.3 Compile-Time Symbolic Constants for Portability Specifications

R0O2

R0O3

05(A)

294 E

DO5(C)

R04

DO6(C)

R0O5

DO7(C)

R0O6

06(D)

07(D)

08(D)

30

When the header <uni st d. h> isincluded, then the value of the symbol {_POSIX_JOB_CONTROL} is
not less restrictive than that provided by the respective POSIX option via sysconf(). (See Assertion 12 in
4.8.1.2)

When the header <uni st d. h> isincluded, then the value of the symbol { POSIX_SAVED IDS} is not
less restrictive than that provided by the respective POSIX option via sysconf(). (See Assertion 13in 4.8.1.2.)

When the header <uni st d. h> isincluded, then { POSIX_VERSION} is defined and matches the integer
value of POSIX.1 {3}, “199009L ."

kecution-Time Symbolic Constants for Portability Specifications

If {_ POSIX_CHOWN_RESTRICTED} is not defined or defined with a value other than) -1 in
<uni std. h>:
Thefilesand file typesto which{ _POSIX_CHOWN_RESTRICTED} appliesare containedin 2.9.4
of the PCD.1.

When the header <unistd.h> is included, and the( vaue of the |symbol
{_POSIX_CHOWN_RESTRICTEDY} is defined and has a value other than’-. 1, then the value of thg symbol
provides the same indication as that provided by the interrogation at runstime of the POSEC.1 {3} option via
pathconf() and fpathconf(). (See Assertions 36 and 20in 5.7.1.1.2 ahd5.7.1.2.2.)

If {_ POSIX NO_TRUNC} isnot defined or defined with avaluepther than - 1 in <uni st d. h>:
The files and file types to which {_POSIX_NO_TRUNC} applies are contained in 2.9.4 of the
PCD.1.

When the header <uni st d. h> isincluded, and the value of the symbol { _POSIX_NO_TRUNC} igdefined
and has a value other than - 1, then the value of the'symbol provides the same indication as that proyided by
the interrogation at run-time of the POSIX.1 {3}-option via pathconf() and fpathconf(). (See Assertions 38
and 22in5.7.1.1.2and 5.7.1.2.2))

If {_POSIX_VDISABLE]} isnot defined@r defined with value other than - 1 in <uni st d. h>:
The files and file types to-which {_POSIX_VDISABLE} applies are contained in 2.9.4 of the
PCD.1.

When the header <uni st d-“h>"isincluded, and the value of the symbol {_POSIX_VDISABLE} igdefined
and has a value other than 4, then the value of the symbol provides the same indication as that proyided by
the interrogation at run:time of the POSIX.1 {3} option via pathconf() and fpathconf(). (See Assertions 40
and24in5.7.1.1.2@nd5.7.1.2.2.)

If {_POSIX_CHOWN_RESTRICTED} is defined with the value - 1 when <uni st d. h> isinclud¢d:
When'the header <uni st d. h> isincluded and {_POSIX_CHOWN_RESTRICTED} ist 1, then
the'implementation does not provide this option.

SeeReason 3 in Section 5. of POSIX.3 {4}.

[f{POSIX NO TRUNC} is defined with the value - 1 when <uni st d. h> isincluded:

When the header <uni std. h> is included and {_POSIX_NO TRUNC} is -1, then the
implementation does not provide this option.

See Reason 3 in Section 5. of POSIX.3 {4}.

If {_POSIX_VDISABLE]} isdefined with the value - 1 when <uni st d. h> isincluded:
When the header <uni std. h> is included and {_POSIX_VDISABLE} is -1, then the
implementation does not provide this option.

See Reason 3 in Section 5. of POSIX. 3{4}.
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3. Process Primitives

3.1 Process Creation and Execution

3.1.1 fork()

3.1.1.1 Synopsis

01(A) _If the implementation provides C Standard { 2} : support:

When the header <uni st d. h> isincluded, then the function prototype pi d_t f or k(*vpi d) is
declared. (See GA361in 2.7.3.)

Otherwise:
When the header <uni st d. h> isincluded, then the function fork() is declaredwith the result type
pid_t. (See GA36in 2.7.3.)

02(C) | If fork() is defined as a macro when the header <uni st d. h> isincluded:
When the macro fork() is invoked, then it expands to an expression with the result type pid_t. (See
GA37in2.7.3)

03(C) | If fork() is defined asamacro in the header <uni st d. h>:
It protects its return value with extra parentheses when néeessary. (See GAOlin 1.3.4.)

3.1.1.2|Description

04(A) | Whenacall tofork() completes successfully, then thechild process D isdifferent from the parent prqcess|D.

05(B) |When a call to fork() completes successfully, then.the child process ID does not match any othér active
processID.

See Reason 1 in Section 5. of POSIX.3 {4}.

06(B) [When acall to fork() completes successfully, then the child process ID does not match any active process
group ID.

See Reason 1 in Section 5. of POSIX.3 {4}.

07(A) | Whenacall to fork() completes successfully, then the parent process ID of the child processisthe prpcess ID
of the parent process.

08(A) [When acall to fork()-completes successfully, then each of the file descriptors for the child refers to the same
open file description as the corresponding file descriptor of the parent.

09(A) [When a call(to fork() completes successfully, then the child process has its own copy of the open directory
streams.of-the parent process.

10(A) | When’a call to fork() completes successfully, then the values of tms utime, tms_stime, tms_cutiime, and
tms” cstime for the child process are reset.

D01(C) If theimplementation supports sharing open directory streams between parent and child processes, and thisis
documented:
The details are contained in 3.1.1.2 of the PCD.1.

11(A) When acall to fork() completes successfully, then file locks set by the parent are not inherited by the child.
12(A) When acall to fork() completes successfully, then pending alarms are cleared for the child process.

13(A) Whenacall tofork() completes successfully, then the set of signals pending for the child processisinitialized
to the empty set.
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14(A) Whenacall tofork() completes successfully, then the current working directory and the root directory are the
same as for the parent.

15(A) When acall to fork() completes successfully, then signal settings for the child process are the same as for the
parent.

16(A) When acall to fork() completes successfully, then the real and effective user ID and group ID are the same as
for the parent.

17(C) If the behavior associated with { _POSIX_SAVED_IDS} is supported:
When acall to fork() completes successfully, then the saved set-user 1D and saved set-group ID are
the same as for the parent.

18(A) |When acall to fork() completes successfully, then the supplementary groups for the child are the.same as for
the parent.

19(A) | When acall to fork() completes successfully, then the process group for the child isthe same asfor the parent.
20(PCTE_GTI_DEVICE?A:UNTESTED)

When acall to fork() completes successfully, then the controlling terminal for the ¢hild processisthesame as
for the parent.

21(A) |Whenacadl to fork() completes successfully, then the file mode creation mask is the same as for thg parent.

22(A) [When acall to fork() completes successfully, then the signal mask for-the child process, isthe same gsfor the
parent.

23({_PPSIX_JOB_CONTROL} ?A:UNTESTED)
When acall to fork() completes successfully, then the child’processis in the same session as its parént.
See Reason 1 in Section 5. of POSIX.3 {4}.

D02(C)| If the implementation documents whether thereissupport for inheritance of process characteristics fpr fork()
not defined in POSIX.1 {3}:
The details are contained in 3.14:2 of the PCD.1

24(A) [When acall to fork() completes successfully, then both the parent and child process are capable of executing
independently before either processterminates.

3.1.1.3|Returns

25(A) | When acall to fork()eompletes successfully, then avalue of (pid_t)0is returned to the child process| and the
child process | E,/is¥eturned to the parent process.
RO1 When acall tefork() completes unsuccessfully, then avalue of (pid_t)- 1 isreturned and setserrno tolindicate
the error, (See Assertions 26-28 in 3.1.1.4.)

3.1.1.4|Errafts

26 B MMan tha carat l | +h P L + v='3 L than (NP2 PN PYANVP VTRV o al
VU HICTT THC Sy ST TAC RS THETICCESSAry 1TC0UTNCESTOCrearC-anotnt pProCesStrcra CaT tOTOrRyTCtartt avaue

of (pid_t)-1, setserrno to [EAGAIN], and no processis created.
See Reason 3 in Section 5. of POSIX.3 {4}.
27(PCTS_PROCESS LIMIT?A:UNTESTED)

If {CHILD_MAX} £ {PCTS CHILD MAX}:
When the system-imposed limit on the total number of processes under execution by a single user
{CHILD_MAX} is reached, then a call to fork() returns a value of (pid_t)-1, sets errno to
[EAGAIN], and no process is created.
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Otherwise:
{PCTS_CHILD_MAX} processes can be created.

DO3(C) If theimplementation supports the detection of [ENOMEM] for fork():
The details under which [ENOMEM] occurs for fork() are contained in 3.1.1.4 of the PCD.1. (See
DGAO2in2.4.)

28(B) If the implementation supports the detection of [ENOMEM] for fork():
When the process requires more space than the system is able to supply, then acall to fork() returns
avalue of (pid_t) - 1, setserrno to [ENOMEM)], and no processiis created.

See Reason 1in Section 5. of POS X.3 {4}.

Otherwise:
When the process requires more space than the system is able to supply, then a.call*to fork() is
successful (unless a different error condition is detected). (See GA26 in 2.4.)

See Reason 2 in Section 5. of POSIX.3 {4}.
3.1.2 execl(), execle(), execv(), execve(), execlp(), execvp()

NOTE —+ The term exec is a notation for each of the six functions; execl(), execle(), execv()yexecve(), execlp(), and exeqvp().

3.1.2.1|Synopsis

01(A) | For execl():

If the implementation provides C Standard {2} support:
When the header <uni st d. h> isincludéd,then the function prototype
i nt execl (const char *, const char *, .) isdeclared. (See GA36in|2.7.3))

Otherwise:
When the header <uni st d. h>.iSincluded, then the function execl() is either declared with
result type int or not declared inthe header. (See GA36in 2.7.3.)

For execv():
If the implementation providés C Standard {2} support:
When the header <uni-st d. h> isincluded, then the function prototype
int execv(censt char *, char * const []) isdeclared. (See GA36in 2.7.3.)
Otherwise:
When the header <uni st d. h> isincluded, then the function execv() is either declared with
result typeiint or not declared in the header. (See GA361in 2.7.3.)

For execlg():
If the' tmplementation provides C Standard {2} support:
When the header <uni st d. h> isincluded, then the function prototype
i nt execl e(const char *, const char *,...) isdeclared. (See GA36ih 2.7.3.)
Otherwise:

When the header <uni st d. h> isincluded, then the function execle() is either declared with
result f\llpnint or-not declared.in the header (an GA36in27 ’2)

For execve():

If the implementation provides C Standard {2} support:
When the header <unistd. h> is included, then the function prototype i nt
execve(const char *, char * const [], char * const [ ]) isdeclared.
(See GA36in 2.7.3.)

Otherwise:
When the header <uni st d. h> isincluded, then the function execve() is either declared with
result type int or not declared in the header. (See GA36in 2.7.3.)
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For execlp():
If the implementation provides C Standard {2} support:
When the header <uni st d. h> isincluded: then the function prototype
i nt execl p(const char *, const char *, .) isdeclared. (See GA36in2.7.3.)
Otherwise:
When the header <uni st d. h> isincluded, then the function execlp() is either declared with
result type int or not declared in the header. (See GA36in 2.7.3.)

For execvp():
If the implementation provides C Standard {2} support:
When the header <uni st d. h> isincluded, then the function prototype

i nt execvp(const char *, char * const []) isdeclared. (See GA36n2.7.3)
Otherwise:
When the header <uni st d. h> isincluded, then the function execvp() is either declgred with
result type int or not declared in the header. (See GA36in 2.7.3.)

For execl():
If execl() is defined as a macro when the header <uni st d. h> isincluded:
When the macro execl() is invoked with the correct argumenttypes (or compatible aygument
types in the case, that C Standard {2} support is provided), theh it expands to an expression
with the result type int. (See GA37in 2.7.3.)

For execv():
If execv() is defined as a macro when the header <uni st d. h> isincluded:
When the macro execv() is invoked with the correct argument types (or compatible aygument
typesin the case that C Standard {2} supportisprovided), then it expandsto an expresgion with
theresult type int. (See GA37in 2.7.3.)

For execlg():
If execle() is defined as a macro when the header <uni st d. h> isincluded:
When the macro execlg() is invaoked with the correct argument types (or compatible aygument
typesin the case that C Standard {2} support is provided), then it expandsto an expresgion with
the result type int. (See GA37 in 2.7.3.)

For execve():
If execve() is defined aslamacro when the header <uni st d. h> isincluded:
When the macra-execve() isinvoked with the correct argument types (or compatible aygument
typesinthe casethat C Standard {2} support isprovided), then it expandsto an expresgion with
the resultitype int. (See GA371in 2.7.3.)

For execlp():
If execlp() is defined as a macro when the header <uni st d. h> isincluded:
When the macro execlp() is invoked with the correct argument types (or compatible argument
typesinthe casethat C Standard {2} support isprovided), then it expandsto an expresgion with
the result type int. (See GA37in 2.7.3.)

For execvp():

H-exeevpOtsdefinedasamecro-whenthe-header<tni—sta—h>tstaectudec:
When the macro exevup() is invoked with the correct argument types (or compatible argument
typesin the casethat C Standard {2} support isprovided), then it expandsto an expression with
theresult type int. (See GA37in 2.7.3.)

If an exec type function is defined as amacro in the header <uni st d. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GA01in 4.3.3.)
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3.1.2.2 Description

04(A)

05(A)

06(A)

07(A)

08(A)

09(A)

10(A)

11(A)

12(A)

13(A)

14(A)

Thereis no return from a successful call to an exec type function, and the calling process image is overlaid
by the new process image.

The argc parameter to main() of the new process image is the count of the number of argument parameters
passed (not including the terminating NUL L pointer).

The argv parameter to main() of the new processimage is a null-terminated array of character pointersto the
arguments that were provided by the exec type function as the arguments for the new process image.

For execle() and execve():

The environment for the new process image is obtained from the argument envp (an, prray of
character pointers to null-terminated strings that are terminated by aNUL L pointer),

For execl(), execv(), execlp(), and exevup():
The environment for the new process image is obtained from the external variable envirgn in the
calling process image.

The variable extern char **environ in the new processimageisinitialized as a peinter to an array of gharacter
pointers to the environment strings provided by the calling process. The @ray terminates with 3 NULL
pointer.

For execlp() and execvp():
PATH prefixes are only used by execlp() and exevup() whenthe argument file does not contain a /.
(See GA27in 2.6.)

For execl(), execv(), execle(), and execve():
UNUSED.

For execlp() and execvp():
PATH prefixes are separated by acolon?,:". (See GA28in 2.6.)

For execl(), execv(), execle(), and execve():
UNUSED.

For execlp() and execvp():
When a nonzero-length prefix is applied to a filename, then a'/' is inserted between the prefix and
the filename. (See GA29in 2.6.)

For execl(), execv(), execle()yand execve():
UNUSED.

For execlp() and execvp():
When.a PATH prefix of zero length is specified by ":', then this indicates the current working
directory. (See GA30in 2.6.)

For execl(), execv(), execle(), and execve():
UNUSED.

Far‘execlp() and execvp():

When PATH begins with an initial "', then this indicates the current working directory. (See GA31
in2.6.)

For execl(), execv(), execle(), and execve():
UNUSED.

For execlp() and execvp():
When PATH has atrailing "', then this indicates the current working directory. (See GA32in 2.6.)

For execl(), execv(), execle(), and execve():
UNUSED.
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15(A)

16(A)

17(A)
DOL(A)

18(A)

19(A)

20(A)

21(A)

22(B)

23(B)

24(A)

25(A)
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For execlp() and execvp():
The PATH environment is searched from beginning to end, and each colon-separated element is
used as a prefix to a filename until an executable program by the specified name is found. (See
GA33in2.6.)

For execl(), execv(), execle(), and execve():
UNUSED.

Upper- and lowercase letters in environment variable names and corresponding assigned values retain their
unique identities. (See GA34in 2.6.)

Environment variable names support the portable filename character set. (See GA35in 2.6.)

The results of an execlp() or execvp() cal in the search of directories in the absence of environment|variable
PATH is stated in 3.1.2.2 of the PCD.1.

If {ARG_MAX} £{PCTS ARG_MAX}:
The exec elements accept arguments including environment data of { ARG, MAX} bytes @llowing
for NULL terminators, pointers, or alignment bytes as defined in the implementation.

Otherwise:
The exec elements accept arguments including environment data.of {PCTS ARG_MAX} bytes
allowing for NULL terminators, pointers, or alignment bytes as'defined in the implementation.

If {ARG_MAX} £ {PCTS ARG_MAX}:
When the number of bytes in the argument and environment lists are less than or equal to
{ARG_MAX}, then the arguments are available in the corresponding main() arguments,| and the
environment is available from the external variahleenviron.

Otherwise:
When the number of bytes in the argument and environment lists are less than or equal to
{PCTS_ARG_MAX), then the arguments are available in the corresponding main() arguments, and
the environment is available from the'external variable environ.

For execl(), execle(), and execlp():
The argument list referenced by argv in main() of the new process image is obtained from the
arguments arg0, argl,...,.akgn in the calling process.

For execv(), execve(), and execvp():
The argument list referenced by argv in main() of the new process image is obtained from the
argument argyv in the calling process.

When the first filename component of the argument path or fileis“.”, and the pathname does not begin with
a dash, then the exec type function resolves the pathname by locating the second filename component
(when specified) in the current working directory. (See GA14 in 2.3.6.)

When thé argument path or file pointsto the string “/”, then the exec type function resolves the pathhame to
the roet-directory of the process. (See GA15in 2.3.6.)

See Reason 2 in Section 5. of POSIX. 3 {4}.

When the argument path or file points to the string “///”, then the exec type function resolves the pathname
to the root directory of the process.(See GA16in 2.3.6.)

See Reason 2 in Section 5. of POSIX.3 {4}.

When the path or file argument points to a string beginning with a single slash or beginning with three or
more slashes, then the ex ec type function resolves the pathname by locating the first filename component of
the pathname in the root directory of the process. (See GA17in 2.3.6.)

When the first filename component of the path or file argument is “..”, the pathname does not begin with a
dlash, and the current working directory is not the root directory of the process, then the exec type function
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26(B)

27(B)

28(A)

29(A)

30(A)

31(A)

32(C)

33(A)

34(A)

35(A)

36(A)

37(A)

38(C)

39(A)
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resolves the pathname by locating the second filename component (when specified) in the parent directory of
the current working directory. (See GA18in 2.3.6.)

When the argument path or file points to the string “F1/” and F1 is a directory, then the exec type function
resolves the pathname to F1, which isin the current working directory. (See GA19in 2.3.6.)

See Reason 2 in Section 5. of POSX.3 {4}.

When the argument path or file pointsto the string “F1//” and F1 is adirectory, then the exec type function
resolves the pathname to F1, which isin the current working directory. (See GA20in 2.3.6.)

See Reason 2 in Section 5. of POSIX. 3 {4}.

When the argument path or file points to the string “F1/F2", then the exec type function resdlves the
pathname to the file F2 in the directory F1, which isin the current working directory. (See GA21 11 2.3.6.)

When the argument path or file points to the string “F1/./F2", then the exec type functioh resdlves the
pathname to the file F2 in the directory F1, which isin the current working directory.{See GA22ir] 2.3.6.)

When the argument path or file points to the string “F1/../F1/F2", then the exec_ type function resglves the
pathname to the file F2 in the directory F1, which isin the current working directory. (See GA23ir] 2.3.6.)

When the argument path or file points to the string “F1//F2", then the exec type function resdlves the
pathname to the file F2 in the directory F1, which isin the current working/directory. (See GA24 ir 2.3.6.)

If {_POSIX_NO_TRUNC} isnot supported in the corresponding directory:
When the path or file argument pathname component is@ string of morethan { NAME_MAX} bytes
in a directory for which {_POSIX_- NO_TRUNC]}, is'not supported, then the exec type function
resolves the pathname component by truncating itt0-{ NAME_MAX} bytes. (See GA25in|2.3.6.)

On acall to exec elements, the pathname supports filenames containing any of the following charagters:
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqgrstuvwxyz
0123456789._-

(See GA02in 2.2.2.32))

Onacall to exec elements, the pathname retains the unique identity of its upper- and lowercase letters. (See
GA03in2.2.2.32)

For execl(), execv(), execle();-and execve():
When the function-is granted execute access to path and is granted search access to the path prefix
of path, then an [EACCES] error does not occur.

For execlp() and execvp():
When,, after the appropriate element of PATH has been prefixed to file, the function ig granted
execute access to the resulting pathname, and when the function is granted search access tofthe path
prefix of this pathname, then an [EACCES] error does not occur.

When file descriptors are opened in the calling process image, and they have the FD_CL OEXEC flgg clear,
then they remain open in the new process image. When they have the FD_CLOEXEC flag set, then|they are

1 el

CIUOCU.

When file descriptors remain open in the calling process image, then the file offset, file status, and file access
mode of the open file description, as well as the file locks, remain unchanged by this call.

If {PCD_DIR_TYPE} is TRUE and the implementation supports the detection of [EBADF] for closedir() or
readdir():
When a directory stream is open in the calling process image, then it is closed in the new process
image.

When signals are set to signal-specific default )SIG_DFL) action in the calling process image, then they are
set to SIG_DFL in the new process image.
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40(A) When signals are set to ignore signal (SIG_IGN) in the calling process image, then they are set to SIG_IGN
in the new process image.

41(A) When signals are set to be caught in the calling process image, then they are set to the default action in the
new process image.

42(A) When the set-user |D mode of the file being executed is not set, then the effective group ID of the new process
remains the same as in the calling process.

43(A) When the set-group ID mode of the file being executed is not set, then the effective group ID of the new
process image remains the same as in the calling process.

PaSETW PN e e B W ala VU T WL o e ol el =S
M(PCTD_L,I_IIVIUU_QI:I_IUQ.’H.UI\I n—olLy)

When the set-user ID mode of the file being executed is set, then the effective user ID of the new pfocessis
set to the user ID of the file executed, and the real user ID remains unchanged.

45(PCT[S_CHMOD_SET_IDS?A:UNTESTED)

When the set-group ID mode of the file being executed is set, then the effective gréup 1D of the new| process
is set to the group ID of the file executed, and the real group ID and supplementary group 1D$ remain
unchanged.

46(PCT[S_CHMOD_SET_IDS?C:UNTESTED)

If the behavior associated with {_POSIX_SAVED_IDS} is supportéd;
The effective user ID and effective group ID of the new frocess image are saved for use by s$etuid ().

47(A) | The new processimage of the calling process inherits the following attributes from the calling process:
% ProcessID

%  Parent process|D

%  Processgroup ID

¥s  Session membership

¥ Real user ID

¥ Real group ID

¥a  Supplementary groups ID

¥a  Time left until alarm clock signal
¥ Current working directory

¥ Root directory

¥  File mode creation mask

¥  Process signal mask

¥ Pending sighals

¥, tms_utime

Y2 tms gtime

¥, tms eutime

¥, (tms _cstime

D02(C)| If theimplementation documents whether there is support for inheritance of process characteristicsfor exec
typefunctions not defined in POSIX.1 {3} :

Tha-datail v UP-CEZP-0= BH-Ne Jis Bike Tha WP-V 3 1“9~V m 'and m W |
TTICUCIATO AT CUNMAITIiCcU 11T O. L.2.2 Ul UIC T U L.

48(A) Whenacall toexec issuccessful, thenthe st_atimefield of the new processimage fileis marked for update.

DO3(C) If the implementation documents whether the st_atime field for a process image file is marked for update
when the system is able to find the file but the exec type function fails:
The details are contained in 3.1.2.2 of the PCD.1.
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3.1.2.3 Returns

RO1

When acall to an exec element completes unsuccessfully, then avalue of (int)- 1 isreturned and errno is set
to indicate the error. Neither the argv{] and envp[] arrays of pointers nor the strings to which those array
elements point are modified. File descriptors marked close-on-exec are not closed, signals set to be caught are
not set to default; neither the effective user ID nor the effective group ID of the current process is changed;
and the value of the global variable environ, the pointersit contains, or the strings to which they point are not
modified. (See Assertions 49-60 in 3.1.2.4.)

3.1.2.4 Errors

49({AR

50(A)

51(A)

52(D)

D04(C)

53(A)

G_MAX}E{PCTS ARG_MAX}?A:UNTESTED)

When the number of bytes used in the argument list and the environment, including NUL L-'terminators,
pointers, and alignment bytes, is greater than the system-imposed limit for exec ({ARG_MAX} bytes), then
acall to these functions returns a value of (int)- 1 and sets errno to [E2BIG]. Neither\the argv(] envp(]
arrays of pointers nor the strings to which those array elements point are modifiedfile descriptorg marked
close-on-exec are not closed; signals set to be caught are not set to default; neither‘the effective usgr ID nor
the effective group ID of the current process is changed; and the value of the global variable envifon, the
pointersit contains, or the strings to which they point are not modified.

When search permission is denied for adirectory listed in the path préefix of the new processimage jirle, then
acall to exec returnsavalue of (int)- 1 and sets errno to [EACCES]~Neither the argv[] and envp[] @rrays of
pointers nor the strings to which those array elements point are'modified. File descriptors marked d ose-on-
exec are not closed; signals set to be caught are not set to default; neither the effective user ID nor the ¢ffective
group 1D of the current process is changed; and the value’ of the global variable environ, the pdinters it
contains, or the strings to which they point are not modified.

When the new process image file denies execution’permission, then a call to exec returnsavalue of (int)- 1
and sets errno to [EACCES]. Neither the argvfj\and envp[] arrays of pointers nor the strings to which those
array elements point are modified. File descriptors marked close-on-exec are not closed; signals $et to be
caught are not set to default; neither the effective user ID nor the effective group ID of the current pfocessis
changed; and the value of the global vartable environ, the pointers it contains, or the strings to which they
point are not modified.

If there exists atype of file for which the implementation does not support execution of files of thistype:
A call to exec with afile of that type returnsavalue of (int)-1 and setserrno to [EACCES]| Neither
the argy[] and énvp[] arrays of pointers nor the strings to which those array elements goint are
modified. File'descriptors marked close-on-exec are not closed; signals set to be caught arf not set
to default;\neither the effective user ID nor the effective group ID of the current processis ¢ghanged;
and the value of the global variable environ, the pointers it contains, or the strings to which they
pointare not modified.

See Reason 2 in Section 5. of POSIX.3 {4}.

If the.implementation allows the execution of irregular files, and this is documented:
The details are contained in 3.1.2.4 of the PCD.1.

For execl(), execv(), execle(), and execve():
If{PATH_MAX}£{PCTS PATH_MAX}:
When the length of the path argument exceeds the maximum number of characters in a
pathname, then a call to exec retuns a value of (int)-1 and sets errno to
[ENAMETOOLONG]. Neither the argv[] and envp[] arrays of pointers nor the stringsto which
those array elements point are modified. File descriptors marked close-on-exec are not dosed;
signals set to be caught are not set to default; neither the effective user ID nor the effective
group 1D of the current process is changed; and the value of the global variable environ, the
pointersit contains, or the strings to which they point are not modified.
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Otherwise:
When the length of the path argument is {PCTS PATH_MAX}, then a call to exec is
successful.

For execlp() and execvp():

If {PATH_MAX}£{PCTS PATH_MAX}:
When the length of each of the pathnames generated by prefixing an element of the
environment variable PATH to the file argument exceeds the maximum number of characters
in a pathname, then a call to exec returns a value of (int)-1 and sets errno to
[ENAMETOOLONG]. Neither the argv[] and envp[] arrays of pointers nor the strings to which
those array elements point are modified. File descriptors marked close-on-exec are not closed;

54({ NA

55({ NA

ME_MAX}£{PCTS NAME_MAX} ?C:UNTESTED)
If the behavior associated with {_POSIX_NO_TRUNC} is supported:

ME_MAX}>{PCFS-NAME_MAX} ?C:UNTESTED)
If the behavier\associated with {_POSIX_NO_TRUNC} is supported:

signals set to be caught are not set to default; neither the effective user ID nor the gffective

group ID of the current process is changed; and the value of the global variable\envifon, the

pointersit contains, or the strings to which they point are not modified.
Otherwise:

When the length of the file argument is {PCTS PATH_MAX}, théma cal to exec is

successful.

For execl(), execv(), execle(), and execve():
When the length of a pathname component is longerdhan the maximum number of bytesin a
filename {NAME_MAX}, then a call to exec returns a value of (int)-1 and sets grrno to
[ENAMETOOLONG]. Neither the argv[] and envpl[] arrays of pointers nor the strings o which
those array elements point are modified. Filedescriptors marked close-on-exec are nof closed;
signals set to be caught are not set to default; neither the effective user ID nor the ¢ffective
group 1D of the current process is changed; and the value of the global variable environ, the
pointersit contains, or the strings to Which they point are not modified.

For execlp() and execvp():

When each of the pathnames generated by prefixing an element of the environment |variable
PATH to the file argument contains a pathname component that is longer than the maximum
number of bytesin afilename {NAME_MAX}, then a call to exec returns avalue gf (int)-1
and sets errno to [ENAMETOOL ONG]. Neither the argv{] and envp|[] arrays of pointers nor
the strings to whichi-those array elements point are modified. File descriptors marked d ose-on-
exec are not closed; signals set to be caught are not set to default; neither the effective user 1D
nor the effective group I D of the current processis changed; and the value of the global [variable
environ, the'pointersit contains, or the strings to which they point are not modified.

Forexecl(), execv(), execle(), and execve():
When the length of a pathname component equals { PCTS NAME_MAX}, then a cll to an
exec type function succeeds.

For execlp() and execvp():

56(A)

\Miban tha | thh ~f 1] +1 ot atacl by nrafin s o ol + ~F 1 T Onment
VVTICII LIICIClIHI.II Ul At uinc PGLIIIIGIIICQ uCllClCll.w Uy 'JICIII\IIIH AT CICITICHIC U tiC vt
variable PATH to the file argument contain a pathname component of size equa to
{PCTS_ NAME_MAX}, then acall to an exec type function succeeds.

For execl(), execv(), execle(), and execve():

When a component of the path argument does not exist, then acall to exec returns avalue of (int)-
1 and sets errno to [ENOENT]. Neither the argv[] and envp[] arrays of pointers nor the strings to
which those array elements point are modified. File descriptors marked close-on-exec are not
closed; signals set to be caught are not set to default; neither the effective user ID nor the effective
group ID of the current process is changed; and the value of the global variabl environ, the pointers
it contains, or the strings to which they point are not modified.
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59(A)
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60(B)

Test Methods for Measurina Conformance to POSIX—Part 1: System Interfaces

For execlp() and execvp():
When none of the pathnames generated by prefixing an element of the environment variabl

IEEE Std 2003.1-1992 (Reaff 2000)

e PATH

to the file argument exists, then a call to exec returns a value of (int)-1 and sets errno to
[ENOENT]. Neither the argv[] and envp[] arrays of pointers nor the strings to which those array
elements point are modified. File descriptors marked close-on-exec are not closed; signals set to be
caught are not set to default; neither the effective user ID nor the effective group ID of the current
process is changed; and the value of the global variable environ, the pointers it contains, or the

strings to which they point are not modified.

When the path or file argument points to an empty string, then a call to exec returns a value of (int)-1 and
sets errno to [ENOENT]. Neither the argv[] and envpl[] arrays of pointers nor the strings to which those array

elements point are modified. File descriptors marked close-on-exec are not closed; signals set to be-cgught are

not set to default; neither the effective user 1D nor the effective group ID of the current process is ¢
and the value of the global variable environ, the pointersit contains, or the strings to which they-poir
modified.

For execl(), execv(), execle(), and execve():
When a component of the path prefix of the new processimage file is not.a'directory, then
exec returnsavalue of (int)- 1 and set s errno to [ENOTDIR]. Neither the argv[] an
arrays of pointers nor the strings to which those array elements point/are modified. File de;
marked close-on-exec are not closed; signals set to be caught \aré not set to default; nef
effective user ID nor the effective group ID of the current process is changed; and the val
global variable environ, the pointersit contains, or the strings to which they point are not

For execlp() and execvp():
When a component of the path prefix of each of the pathnames generated by prefixing an el¢
the environment variable PATH to the file argdment is not a directory, then acall to exec

hanged;
t are not

acall to
d envpl]
seriptors
ther the
e of the
odified.

ement of
eturns a

value of (int)-1 and sets errno to [ENOTDIR]: Neither the argv{] and envp[] arrays of pointers nor

the strings to which those array elements point are modified. File descriptors marked close;
are not closed; signals set to be caughti@are not set to default; neither the effective user ID
effective group 1D of the current process is changed; and the value of the global variable
the pointersit contains, or the strings to which they point are not modified.

For execl(), execv(), execle(), and execve():
When the new process image file has the required permission but is not in the proper formg
call to exec returnsavalue of (int)-1 and sets errno to [ENOEXEC]. Neither the argV{] an
arrays of pointers(northe strings to which those array elements point are modified. File de;
marked close;on-exec are not closed; signals set to be caught are not set to default; nel
effective usér-lD nor the effective group ID of the current process is changed; and the val
global variable environ, the pointersit contains, or the strings to which they point are not

For execlp() and-execvp():
UNUYSED.

If theimplementation supports the detection of [ENOMEM] for exec:
The conditions under which [ENOMEM)] occurs for exec type functionsis contained in 3
the PCD.1. (See DGAO2in 2.4.)

on-exec
nor the
ENViron,

it, thena
d envpl]
seriptors
ther the
e of the
odified.

1.2.4 of

If the implementation supports the detection of [ENOMEM] for exec:
When the new process image requires more memory than is allowed by the hardware or by
imposed memory management constraints, then a call to exec returns a value of (int)-1
errno to [ENOMEM]. Neither theargv[] and envp[] arrays of pointers nor the strings to whi

system-
and sets
ch those

array elements point are modified. File descriptors marked close-on-exec are not closed; signals set
to be caught are not set to default; neither the effective user ID nor the effective group ID of the
current process is changed; and the value of the global variable environ, the pointers it contains, or

the strings to which they point are not modified.
See Reason 1 in Section 5. of POSX.3 {4}.
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Otherwise:
When the new process image requires more memory than is allowed by the hardware or by

IEEE Std 2003.1-1992 (Reaff 2000)

system-

imposed memory management constraints, then acall to exec issuccessful (unless adifferent error

condition is detected). (See GA26in 2.4.)
See Reason 2 in Section 5. of POSIX.3 [4].

3.2 Process Termination

GA40

GA41

GA42

GA43

GA44

42

For _exit() and process termination by a signal:

€ PIOCESS CEASES exXeCUullo
For exit():
If the function atexit() is supported:
When the process returns from the functions previously registered by atexit(), then thg process
ceases the execution of subsequent program statements.
Otherwise:
The process ceases the execution of subsequent program statements:
For abort():
When the SIGABRT signal is not being caught or the signal\handler associated with SIGABRT
returns, then the process ceases the execution of subsequent program statements.
For _exit(), exit(), abort(), and process termination by asignal:
All open file descriptors are closed.
For _exit(), exit(), abort(), and process termination by asignal :
All open directory streams are closed.
For _exit() and process termination by a signal:
When the parent process of the calling-process is waiting for this process, then it is notifigd of the
calling process termination and the\ow-order 8 b of status are made available to it.
For exit():
If the function atexit() is supported:
When the process returns from the functions previously registered by atexit(), and the parent
process of the calling processiswaiting for this process, then it isnotified of the calling process
termination and the low-order 8 b of status are made availableto it.
Otherwise:
When-the process calls exit(), and the parent process of the calling process is waiting for this
process, then it is notified of the calling process termination and the low-order 8 b of gatus are
made availableto it.
For abort():
When the SIGABRT signal is not being caught or the signal handler associated with SIGABRT
returns, and when the parent process of the calling process is waiting for this process, then it is

notified of the calling process termination and the low-order 8 b of status are made availab‘e toit.

For _exit() and process termination by a signal:

When the parent process of the calling process is not waiting for the process, then the exit status
code is saved for return to the parent process whenever the parent process executes a subsequent

wait() or waitpid() for this process.

For exit():
If the function atexit() is supported:

When the process returns from the functions previously registered by atexit(), and the parent
process of the calling processis not waiting for the process, then the exit status codeis saved for
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GA46
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return to the parent process whenever the parent process executes a subsequent wait() or
waitpid() for this process.

Otherwise:
When the process calls exit(), and the parent process of the calling processis not waiting for the
process, then the exit status code is saved for return to the parent process whenever the parent
process executes a subsequent wait() or waitpid() for this process.

For abort():
When the SIGABRT signal is not being caught or the signal handler associated with SIGABRT
returns, and when the parent process of the calling process is not waiting for the process, then the
exit status code is saved for return to the parent process whenever the parent process executes a

subsequent wait() or waitpid() for this process.

For _exit() and process termination by a signal:
When a parent process that is not a controlling process terminates without waiting for Jts child
processes to terminate, then the remaining child processes are not terminated and-are assigngd a new
parent process ID.

For exit():

If the function atexit() is supported:
When the process returns from the functions previously registered by atexit(), and g parent
process that is not a controlling process terminates without waiting for its child progesses to
terminate, then the remaining child processes are not terminated and are assigned a neyv parent
process |D.

Otherwise:
When the process calls exit(), and a parent process that is not a controlling process tefminates
without waiting for its child processes to terminate, then the remaining child processes are not
terminated and are assigned a new parent-process I D.

For abort():
When the SIGABRT signal is not being caught or the signal handler associated with SIGABRT
returns, and when a parent processithat is not a controlling process terminates without waiting for its
child processes to terminate, then'the remaining child processes are not terminated and are @ssigned
anew parent process ID.

For _exit() and process termination by asignal:
If either the behavierassociated with { POSIX_JOB_CONTROL} is supported or SIGQHLD is
supported:

When a process terminates, then a SIGCHLD signal is sent to its parent process.

For exit():
If the ~function atexit() is supported and either the behavior associatefl with

{ BOSIX_JOB_CONTROL} issupported or SIGCHLD is supported:

When the process returns from the functions previously registered by atexit(), then aSIGCHLD

signal is sent to its parent process.

If the function atexit() is not supported and either the behavior associatgd with

{ POSIX JOB CONTROL} is supported or SIGCHLD is supported:

When the process calls exit(), then a SIGCHLD signal is sent to its parent process.

For abort():
If either the behavior associated with { POSIX_JOB_CONTROL} is supported or SIGCHLD is
supported:
When the SIGABRT signal is not being caught or the signal handler associated with SIGABRT
returns, then a SIGCHLD signal is sent to its parent process.

For _exit() and process termination by a signal:
When a controlling process terminates, then a SIGHUP signal is sent to each process in the
foreground process group of the controlling terminal belonging to the controlling process. The
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remaining child processes, which are not terminated upon delivery of the SIGHUP signal, are
assigned a new parent process ID.

For exit():

If the function atexit() is supported:
When a controlling process returns from the functions previously registered by atexit(), then a
SIGHUP signal is sent to each process in the foreground process group of the controlling
terminal belonging to the controlling process. The remaining child processes, which are not
terminated upon delivery of the SIGHUP signal, are assigned a new parent process ID.

Otherwise:

When a controlling process calls exit(), then a SIGHUP signal is sent to each process in the
foreground process group of the controlling terminal belonging to the controlling pregess. The
remaining child processes, which are not terminated upon delivery of the SIGHUP)signal, are
assigned a new parent process ID.

For abort():
When a controlling process terminates and the SIGABRT signal is not befng-caught or the signal
handler associated with SIGABRT returns, then a SIGHUP signal is sent’'to each process in the
foreground process group of the controlling terminal belonging to the controlling process. The
remaining child processes, which are not terminated upon delivery of the SIGHUP signal, are
assigned a new parent process ID.

GA48 | For _exit() and process termination by a signal:
When the calling process, which is a controlling process, terminates, then the controlling ferminal
associated with the session is disassociated from the session.

For exit():

If the function atexit() is supported:
When the calling process, which is accontrolling process, returns from the functions previously
registered by atexit(), then the controlling terminal associated with the session is disassociated
from the session.

Otherwise:
When the calling process:célls exit() from a controlling process, then the controlling ferminal
associated with the session is disassociated from the session.

For abort():
When the SIGABRT:signal is not being caught or the signal handler associated with SIGABRT
returns and the calling process, which is a controlling process, terminates, then the controlling
terminal associatéd with the session is disassociated from the session.

GA49 |For _exit() and process termination by asignal:

If thesbehavior associated with { POSIX_JOB_CONTROL} is supported:
\When termination of the process causes a process group to be orphaned, and any membiger of the
newly orphaned process group is stopped, then a SIGHUP signal followed by a SIGCONT
signal is sent to each process in the newly orphaned process group.

For exit():

HiRe +FROL} is
supported:
When the process returning from the functions previously registered by atexit() causes a
process group to be orphaned, and any member of the newly orphaned process group is
stopped, then a SIGHUP signal followed by a SIGCONT signal is sent to each process in the
newly orphaned process group.
If the function atexit() is not supported and the behavior associated with
{_POSIX_JOB_CONTROL} is supported:
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When the process calling exit() causes a process group to be orphaned, and any member of the

newly orphaned process group is stopped, then a SIGHUP signal followed by a Sl
signal is sent to each process in the newly orphaned process group.

For abort():
If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When the SIGABRT signal is not being caught or the signal handler associated with Sl

GCONT

GABRT

returns, and when termination of the process causes a process group to be orphaned, and when
any member of the newly orphaned process group is stopped, then a SIGHUP signal followed

by a SIGCONT signal is sent to each process in the newly orphaned process group.

= ) FWAN
FOr—anort(y):

When the SIGABRT signal is not being caught or the signal handler associated with\Sl

terminated by the SIGABRT signal.

There afe no assertions specific to this subclause.

3.2.1W
3.2.11
3.2.11

01(A)

02(C)

03(C)

3.2.11

DO1(C)

ait for Process Termination
wait() (3.2.1)
1 Synopsis (3.2.1.1)

If the implementation provides C Standard {2} support:
When the header <sys/ wai t . h> isincluded;then the function prototype
pid_t wait(int *) isdeclared. (See GA36in2.7.3)

Otherwise:
When the header <sys/ wai t . h> isincluded, then the function wait() is declared with t
type pid_t. (See GA36in 2.7.3.)

If wait() is defined as a macro when théheader <sys/ wai t . h> isincluded:
When the macro wait() is invoked with the correct argument types (or compatible argument
the case that C Standard {2} support is provided), then it expands to an expression with t
type pid_t. (See GA37in 2.7.3.)

If wait() is defined as amacro in the header <sys/ wai t . h>:
It evaluates jtSarguments only once, fully protected by parentheses when necessary, and pr
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

2 Descriptian\(3.2.1.2)
If the order'in which statusis reported when statusinformation is available for two or more child pro

documented:
The details are contained in 3.2.1.2 of the PCD.1.

GABRT

returns, then on acall to abort() the status made available to wait() or waitpid() is thatyof g process

he result

typesin
he result

btectsits

CEeSSeS is

04(A)

05(A)
06(A)

A call to wait() suspends execution of the calling process until status information for one of its terminated
child processes is available or until delivery of a signal whose action is either to execute a signal-catching

function or to terminate the calling process.

When status information is available prior to a call to wait(), then return isimmediate.

When the status of achild isor becomes available, then the value returned by wait() isthe value of the process

ID of the child process.

Testing Requirements:
Test with stat_loc set to NULL and stat_loc set to avalid address.
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RO1 When the argument stat_loc is not NULL then on a successful return from wait() the status information is
stored in the location pointed to by stat_loc. (See Assertions 9, 11, and 12in 3.2.1.1.2.)

07(A) Whenthestatusreturned isfrom aterminated child processthat returned avalue of zero from main(), or when
avalue of zero is passed as the status argument to _exit() or exit(), then the value stored at the location pointed
to by stat_loc is zero.

08(A) When the header <sys/wait.h> is included, the macros WIFEXITED, WEXITSTATUS,
WIFSIGNALED, WTERMSIG, WIFSTOPPED, and WSTOPSIG are defined.

09(A) When the header <sys/ wai t. h> isincluded and the stratus is returned for a child process that either
returned from main(), called exit(), or called exit(), then the macro WIFEXITED(* stat |oc) evaluates to a
nonzero value, and the macros WIFSIGNALED (*stat_|loc) and WIFSTOPPED(*stat_|oc) evaluate {o zero.

10(A) | When the header <sys/ wai t . h> isincluded and the value of WIFEXITED(* stat_loc) is nénzero—where
stat loc is the status argument populated by an invocation of wait()—then” the| macro
WEXITSTATUS(* stat_loc) evaluatesto the low-order 8 b of the status argument that the ehild procegs passed
to _exit() or exit(), or to the low-order 8 b of the value the child process returned fromumain().

11(A) |Whentheheader <sys/wai t . h>isincluded and the status was returned for axchitd process that tefminated
due to the receipt of asignal that was not caught, then the macro WIFSIGNAL ED(*stat_loc) evalugtesto a
nonzero value, and the macros WIFEXITED(* stat_loc) and WIFSTOPPED(*stat_|oc) evaluate to zero.

12(A) |When the header <sys/wai t . h> isincluded and the value of WIESIGNALED(*stat_loc) is nghzero—
where stat loc is the status argument populated by an, invecation of wait()—then thg macro
WTERMSIG(*stat_loc) evaluatesto the number of the signal that,caused the termination of the child|process.

13(C) | If the behavior associated with { POSIX_JOB_CONTRQL} s supported:
A call to wait() does not return when one of thechild processes of the calling process is stqpped.

D02(C)| If an implementation supports additional circumstances under which wait() or waitpid() report status)and this
is documented:
The details on the circumstances and. the meaning of the reported status bytes are contpined in
3.2.1.2 of the PCD.1.

3.2.1.1]3 Returns (3.2.1.3)
R0O2 When a call to wait() completes;successfully, then the value returned is equal to the process ID of the child

process whose status is reported. (See Assertion 6in 3.2.1.1.2.)

R0O3 When the delivery of asignal causeswait() to complete unsuccessfully, wait() returnsavalue of (pid |t)-1 and
sets errno to [EINTR].*(See Assertion 15in 3.2.1.1.4.)

R04 When acall towait() completes unsuccessfully, then avalue of (pid_t)- 1isreturned and sets errno tofindicate
the error. (SeeAssertions 14 and 15in 3.2.1.1.4.)

3.2.1.1{4 Errors:(3.2.1.4)

14(A) | Wheén the calling process has no existing unwaited-for child processes, then a call to wait() returns ajval ue of
(pid_t)-1 and sets errno to [ECHILD].

15(A) When a call to wait() is interrupted by a signal, then wait() returns a value of (pid_t)-1 and sets errno to
[EINTR]. The wait statuses of all child processes of the calling process remain available for subsequent calls
to wait() or waitpid().

DO3(C) If the value of the location pointed to by stat loc when a call to wait() or waitpid() returns an errno of
[EINTR] is documented:
The details are contained in 3.2.1.4 of the PCD.1.
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3.2.1.2 waitpid() (3.2.1)

3.2.1.2.

01(A)

02(C)

03(C)

3.2.1.2

04(A)

05(A)

06(A)

07(A)

08(A)

09(A)

10(A)

11(A)

12(C)

1 Synopsis (3.2.1.1)

If the implementation provides C Standard {2} support:
When the header <sys/ wai t . h>isincluded, then the function prototype
pidt waitpid(pid_t, int *, int) isdeclared. (See GA36in2.7.3.)

Otherwise:
When the header <sys/ wai t . h> isincluded, then the function waitpid() is declared with the
result type pid t. (See GA36in 2.7.3.)

If waitpid() is defined as a macro when the header <sys/wai t . h> isincluded:
When the macro waitpid() isinvoked with the correct argument types (or compatibl e argument types
in the case that C Standard {2} support is provided), then it expandsto an expressionwith the result
type pid_t. (See GA37in2.7.3))

If waitpid() is defined as a macro in the header <sys/ wai t . h>:
It evaluates its arguments only once, fully protected by parentheses whenecessary, and protectsits
result value with extra parentheses when necessary. (See GAOl in 1:3.4.)

2 Description (3.2.1.2)

A call towaitpid(-1, stat_loc, 0) suspends execution of the calling{process until statusinformation forjany one
of its terminated child processes is available or until delivery of-a signal whose action is either to ekecute a
signal-catching function or to terminate the calling process:

When statusinformation for any child of the calling processis available prior to acall to waitpid(-1, stat_loc,
options), then return isimmediate.

When the status of any child of the calling jproeess is or becomes available, then the value retyrned by
waitpid(-1, stat_loc, options) is the value of the process ID of the child process.
Testing Requirements:

Test with stat_loc set to NUL L and stat_loc set to avalid address.

When the argument pid is greater-than zero and is equal to the process ID of a child of the calling |process,
then acall to waitpid(pid, stat:loc, options) returns when the process specified by pid has terminatefl.

When the argument pid is equal to zero, then a call to waitpid(pid, stat_loc, options) returns when gny child
process that is a member of the same process group as the calling process has terminated.

When the argument pid is less than - 1, then a call to waitpid(pid, stat_loc, options) returns when gny child
process with-aprocess group |D equal to the absolute value of the argument pid has terminated.

When thé header <sys/ wai t . h> isincluded, then the flags WNOHANG and WUNTRACED arg defined
as hitwise exclusive integer values.

\When status is not immediately available for one of the child processes specified by pid, and thg options

AINOLIADNC £l

leglul TICh It D'JC\.'IfiCQ thC ‘VV’I\I\JI TN O IICI.g‘, thCl“l A L'G” tU ‘V‘V’Qitpid(pid, aat_l UL, uptiuna) dUCQ rlUt aUSpend
execution of the calling process, and a value of zero is returned.
Testing Requirements:
If { POSIX_JOB_CONTROL} issupported, test with options set to WNOHANG | WUNTRACED
in addition to testing with options set to WNOHANG.

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
A cal to waitpid(pid, stat loc, WUNTRACED) or to waitpid(pid, stat loc, WNOHANG |
WUNTRACED) reports to the calling process the status of any child process specified by pid that is
stopped and has not been reported since it stopped, or the status of any child process that has exited.
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RO1

13(A)

14(A)

15(A)

16(A)

17(A)

18(C)

19(C)

20(C)

3.2.1.2

R0O2

R0O3

R04

R0O5

3.2.1.2.

21(A)
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When the argument stat_loc is not NULL, then on a successful return from a call to waitpid(pid, stat_loc,
options), the status information is stored in the location pointed to by stat_loc. (See Assertions 14, 16, and 17
in3.2.1.2.2)

When the status returned to waitpid(pid, stat_loc, options) is from a terminated child process that returned a
value of zero from main() or passed a value of zero as the status argument to _exit() or exit(), then the value
stored at the location pointed to by stat_loc is zero.

When the header <sys/ wai t . h>isincluded and the statusis returned for a child process by returning from
main() or by acall to _exit() or exit(), then the macro WIFEXITED(* stat_loc) evaluates to a nonzero value,
and the macros WIFSIGNALED(*stat_loc) and WIFSTOPPED(* stat_loc) evauate to zero.

When the header <sys/ wai t . h>isincluded and the value of WIFEXITED(*stat_loc) is nonzere,|then the
macro WEXITSTATUS(* stat_loc) evaluatesto the low-order 8 b of the status argument that the'child process
passed to exit() or exit(), or to the low-order 8 b of the value the child process returned from main().

When the header <sys/ wai t . h>isincluded and the status was returned for achild proeess that teiminated
due to the receipt of a signal that was not caught, then the macro WIFSIGNALED(*stat_|loc) evalugtesto a
nonzero value, and the macros WIFEXITED(* stat_loc) and WIFSTOPPED (* staf:lec) evaluate to zgro.

When the header <sys/ wai t . h> isincluded and the value of WIFSIGNALED(* stat_loc) is honzgro, then
the macro WTERM SIG(* stat_loc) evaluates to the number of the signal‘that caused the terminatign of the
child process.

If the behavior associated with {_POSIX_JOB_CONTROL} is supperted:
When the header <sys/ wai t . h> isincluded and the-status was returned for a child progess that
is currently stopped, then the macro WIFSTOPPED(* stat_|oc) evaluates to anonzero valugy and the
macros WIFEXITED(*stat_loc) and WIFSIGNALED(*stat_|oc) evaluate to zero.

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When the WUNTRACED flag is clear, then a call to waitpid() does not return the statyis of its
stopped child processes.

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When the header <sys/wait&h> is included and the value of WIFSTOPPED(*stal loc) is
nonzero, then the macro WSTOPSIG(* stat_loc) evaluates to the number of the signal thagt caused
the process to stop.

3 Returns (3.2.1.3)
When acall to waitpid() completes successfully, then the value returned is equal to the process ID of the child

process whose statUs-is reported. (See Assertion 6in 3.2.1.2.2.)

When the delivery of a signal causes waitpid() to complete unsuccessfully, waitpid() returns a yalue of
(pid_t)- Land-setserrno to [EINTR]. (See Assertion 26in 3.2.1.2.4.)

Whensstatus is not immediately available for one of the child processes specified by pid and thg options
argument specifies the WNOHANG flag, then a call to waitpid(pid, stat_loc, options) does not [suspend
execution of the calling process and a value of zero is returned. (See Assertion 11 in 3.2.1.2.4.)

When a call to waitpid() completes unsuccessfully, then a value of (pid_t)- 1 is returned and sets errno to
indicate the error. (See Assertions 21-27in 3.2.1.2.4.)

4 Errors (3.2.1.4)
When the process or process group specified by pid does not exist, then a call to waitpid(pid, stat_loc,

options) returns avalue of (pid_t)- 1 and sets errno to [ECHILD]. The wait statuses of all child processes of
the calling process remain available for subsequent calls to wait() or waitpid().
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24(A)

25(A)

26(A)
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When pid is equal to - 1 and the calling process does not have any child processes, then a call to waitpid(pid,
stat_loc, options) returns avalue of (pid_t)- 1 and sets errno to [ECHILD].

When pid is equal to 0 and the calling process does not hav any child processes in its process group, then a
call to waitpid(pid, stat_loc, options) returns a value of (pid_t)- 1 and sets errno to [ECHILD]. The wait
statuses of all child processes of the calling process remain available for subsequent calls to wait() or
waitpid().

When pid is less than - 1 and the calling process does not have any child processes in the process group
specified by pid, then a call to waitpid(pid, stat_loc, options) returns a value of (pid_t)- 1 and sets errno to
[ECHILD].

_exit()

When pid is greater than zero and the process pid is not a child of the calling process, then acal to
waitpid(pid, stat_loc, options) returnsavalue of (pid_t)- 1 and setserrno to [ECHILD]. The wait.statpis of the
process pid remains available for subsequent calls to wait() or waitpid() by its parent process)

When a call to waitpid(pid, stat_loc, options) is interrupted by a signal, then waitpid() returns a yalue of
(pid_t)- 1 and sets errno to [EINTR]. The wait statuses of all child processes of the'ealling proces$ remain
available for subsequent callsto wait() or waitpid().

When the value of the options argument is not valid then a call to waitpid(pid, stat_loc, options) feturns a
value of (pid_t)- 1 and setserrnoto [EINVAL]. The wait statuses of all child,processes of the calling process
remain available for subsequent calls to wait() or waitpid().

Synopsis

If the implementation provides C Standard {2} support;
When the header <uni st d. h> isincluded; then the function prototype
voi d_exi t (i nt) isdeclared. (SeeGA36in 2.7.3)

If the implementation provides Common-Usage C support:
Theresult type for function _exit() is contained in 3.2.2.1 of the PCD.1.

If the implementation provides C:Standard {2} support and _exit() is defined as a macro when the header
<uni st d. h>isincluded:
When the macro _exit()'is invoked with the correct argument types (or compatible argumentjtypesin
the case that C Standard {2} support is provided), then it expands to an expression with the result
typevoid. (See GA371in 2.7.3))

See Reason 2 in Segtion 5. of POSIX.3 {4}.

If _exit() is definéd as amacro in the header <uni st d. h>:
Itevaluates its arguments only once, fully protected by parentheses when necessary. (See GAOL in
13.3)

Description

Onacall to _exit(), the process ceases the execution of subsequent program statements. (See GA40in 3.2.)
Onacall to _exit(), all open file descriptors are closed. (See GA41in 3.2.)

Onacal to _exit(), all open directory streams are closed. (See GA42in 3.2.)

See Reason 2 in Section 5. of POSIX.3 {4}.

When the parent process of the calling process is executing a wait() or waitpid(), then on a call to _exit() by
the child, the parent is notified of the calling process termination, and the low-order 8 b of status are made
available to the parent. (See GA43in 3.2.)
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When the parent process of the calling processis not waiting for the process, then on acall to _exit() the exit
status code is saved for return to the parent process whenever the parent process executes a subsequent wait()

or waitpid() for this process. (See GA44in 3.2.)

When a parent process that is not a controlling process terminates by calling _exit() without waiting for its
child processes to terminate, then the remaining child processes are not terminated and are assigned a new

parent process ID. (See GA45in 3.2.)

The new parent process ID assigned to children of aterminated processis stated in 3.2.2 of the PCD.1.

If either the behavior associated with {_POSIX_JOB_CONTROL} is supported or SIGCHLD is supported:
When a process terminates by calling _exit() a SIGCHLD signal is sent to its parent process. (See

GA46in3.2)
S GTI_DEVICE?A:UNTESTED)

When a process that is a controlling process terminates by calling _exit(), then a SIGHUR signal i
each process in the foreground process group of the controlling terminal belonging to thécontrolling

new parent process ID. (See GA47in 3.2.)
S GTI__DEVICE?A:UNTESTED)

When the calling process is a controlling process, process termination causes the controlling
associated with the session to be disassociated from the session. (See-GA48in 3.2.)

If the behavior associated with {_POSIX_JOB_CONTROL} issupported:

newly orphaned process group is stopped, then.a SIGHUP signal followed by a SIGCONT
sent to each process in the newly orphaned process group. (See GA49in 3.2.)

Returns

A call to _exit() does not return. (See Assertions 4-13in 3.2.2.2.)

nals
gnal Concepts

Signal Names

and the symbelie constants SIG_DFL and SIG_IGN are defined.
The constants SIG_DFL and SIG_IGN are of atype compatible with void(*)().
Thevalues of SIG_DFL and SIG_IGN match no declarable function.

See’Reason 3 in Section 5. of POSX.3{4}.

5 sent to
process.

The remaining child processes, which are not terminated upon delivery of the SIGHUP signal, are agsigned a

terminal

When termination of the process causes a process.group to be orphaned, and any membegr of the

signal is

When the header.<si gnal . h> isincluded, then the sigset_t type and the structure sigaction are declared,

04(A)

05(A)

50

When the header <si gnal . h> is included, then the symbolic signal constants SIGABRT, SIGALRM,
SIGFPE, SIGHUPR, SIGILL, SIGINT, SIGKILL, SIGPIPE, SIGQUIT, SIGSEGV, SIGTERM, SIGUSR1,

SIGUSR2, SIGCHLD, SIGCONT, SIGSTOP, SIGTSTP, SIGTTIN, and SIGTTOU are defined.
If the behavior associated with {_POSIX_JOB_CONTROL} is supported:

The signals SIGABRT, SIGALRM, SIGFPE, SIGHUP, SIGILL, SIGINT, SIGKILL, SIGPIPE,

SIGQUIT, SIGSEGV, SIGTERM, SIGUSR1, SIGUSR2, SIGCHLD, SIGCONT, S
SIGTSTPR, SIGTTIN, and SIGTTOU have distinct positive integral values.

Otherwise:

GSTOPR,
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The signals SIGABRT, SIGALRM, SIGFPE, SIGHUP, SIGILL, SIGINT, SIGKILL, SIGPIPE,
SIGQUIT, SIGSEGV, SIGTERM SIGUSR1, and SIGUSR2 have distinct positive integral values.

The default action for the signals SIGABRT, SIGALRM, SIGFPE, SIGHUPR, SIGILL, SIGINT, SIGKILL,
SIGPIPE, SIGQUIT, SIGSEGV, SIGTERM, SIGUSR1, and SIGUSR2 is abnormal termination of the
process.

When asignal isreceived whose action isto terminate the process, then the processisterminated. (See GA40
in3.2)

When asignal isreceived whose action isto terminate the process, then all open file descriptorsin the process
are closed. (See GA41in 3.2.)

09(B)

10(A)

11(A)

12(A)

13(C)

14(PCT

15(PCT

16(C)

17(C)

When a signal is received whose action is to terminate the process, then all open directory streanl\s in the
process are closed. (See GA42in 3.2.)

See Reason 2 in Section 5. of POSIX.3 {4}.

When the parent process of the process terminated by a signal iswaiting for the process;’then it is nqtified of
the calling process termination, and the signal number that caused the termination ismade availabletp it. (See
GA43in3.2)

When the parent process of the process terminated by a signal is not waiting for the process, then the signal
number that caused the termination is saved for return to the parent-process whenever the parent| process
executes a subsequent wait() or waitpid() for this process. (See GA44n 3.2.)

When a parent process that is not a controlling process terminates without waiting for its child prog¢esses to
terminate, then the remaining child processes are not terminated and are assigned a new parent prdcess ID.
(See GA45in 3.2)

If either the behavior associated with {_POSIX_JOBXECONTROL} is supported or SIGCHLD is supported:
When a process terminates, a SIGCHLD Signal is sent to its parent process. (See GA46 in B.2.)

S GTI_DEVICE?A:UNTESTED)

When a process that is a controlling process terminates, then a SIGHUP signal is sent to each processin the
foreground process group of the contralting terminal belonging to the controlling process. The rgmaining
child processes, which are not termiinated upon delivery of the SIGHUP signal, are assigned a neyv parent
process ID. (See GA47in 3.2.)

S GTI_DEVICE?A:UNTESTED)

When the calling process is a controlling process, process termination causes the controlling ferminal
associated with thesession to be disassociated from the session. (See GA48in 3.2.)

If the behaviorassociated with {_POSIX_JOB_CONTROL} is supported:
Whentermination of the process causes a process group to be orphaned, and any membegr of the
newly orphaned process group is stopped, then a SIGHUP signal followed by a SIGCONT kignal is
sent to each process in the newly orphaned process group. (See GA49in 3.2.)

|fthe behavior associated with {_POSIX_JOB_CONTROL} is supported:

18(C)

IFatall

Tha-dafarilt o £ oy O H D ictat tha-cianraal
TTICUCIAUIl ACUTUITTUN Or'OCTl iUV 1o LUIBIIUICLIICJHII(]I.

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
The default action for SIGCONT is to continue the process if it is stopped; otherwise, the default
action istoignore the signal.

19({ POSIX_JOB_CONTROL}?C:UNTESTED)

If SIGSTOP is supported:
The default action for SIGSTOP isto stop the process.

20({ POSIX_JOB_CONTROL}?C:UNTESTED)
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If SIGTSTP is supported:
The default action for SIGTSTP is to stop the process.

21({ POSIX_JOB_CONTROL}?C:UNTESTED)

If SIGTTIN is supported:
The default action for SIGTTIN isto stop the process.

22({POSIX_JOB_CONTROL}?C:UNTESTED)

DO1(C)

D02(C)

3.3.1.2

23(A)

24(A)

DO3(C)

25(A)

DO4(A)

DO5(C)

26(C)

27(C)

28(C)

29(C)

DOB(A)
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If SIGTTOU is supported:
The default action for SIGTTOU isto stop the process.

IEEE Std 2003.1-1992 (Reaff 2000)

If the behavior associated with {_POSIX_JOB_CONTROL} is not supported and the support of the signals

defined in Table 3-2 of POSIX.1 {3} is documented:
The details are contained in 3.3.1.1 of the PCD.1.

if the implementation supports additional signals, and this is documented:
The details are contained in 3.3.1.1 of the PCD.1.

Signal Generation and Delivery

When a signal, whose action is not set to ignore the signal, is blocked andrthe signal is generated,
signal remains pending until it is either unblocked or ignored. (See Séction B.3.3.1.2.)

When asignal, whose action is set to ignore the signal, is blocked.and the signal is generated, then ei

then the

ther itis

discarded immediately or it remains pending until either it isunblocked or its action is again set to ignore the

signal.

If asignal is discarded immediately upon generation:or remains pending when the action associated with a

blocked signal is SIG_IGN, and this is documented:
The details are confined in 3.3.1.2 of the/PCD.1.

The action taken on delivery of asignal is determined at the time of delivery, taking into account sigaction()

callswhile the signal is pending.

Whether a signal is delivered more than once if a subsequent occurrence of a pending signal is gen
described in 3.3.1.2 of the PCD, 1.

If the order in which multiplesimultaneously pending signals are delivered to a process is documen
The details are contained in 3.3.1.2 of the PCD.1.

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When any'stop signal (SIGSTOPR, SIGTSTP, SIGTTIN, SIGTTOU) is generated for a proc
any pending SIGCONT signals for that process are discarded.

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When SIGCONT is generated for a process, then the pending stop signals (SIGTSTP, Sl
SIGTTOU) for that process are discarded.

If\the behavior associated with { POSIX JOB CONTROL} is supported:

brated is

ed:

pss, then

GTTIN,

When SIGCONT is generated for a process that is stopped, then the process continues, ev
the SIGCONT signal is blocked or ignored.

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When SIGCONT isgenerated for aprocessthat is stopped, and the SIGCONT signal isboth

en when

blocked

and not ignored, then it remains pending until it is either unblocked or astop signal is generated for

the process.

When signals are generated under conditions not defined by POSIX.1 {3}, the details are contained in 3.3.1.2
of the PCD.1 or in the subclause of the PCD.1 that corresponds to the subclause in POSIX.1 {3} where the

function that provokes the signal is defined.
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3.3.1.3 Signal Actions

30(C)

31(A)

32(C)

33(C)

34(C)

35(C)

36(C)

RO1

R0O2

37(A)

DO7(C)

38(A)

39(B)

DOS(C)

40(A)

41(C)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When a process is stopped, then its execution is suspended.

When the main() routine of a new process image is entered, then all signals that are set to the default action
or areto be caught in the calling image are set to SIG_DFL in the new processimage, and all signals set to be
ignored in the calling process image are set to SIG_IGN in the new process image.

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When a process whose parent has not set the SA_NOCLDSTOP flag stops, a SIGCHLD signal shall

L (4 L
begenerated-for-theparent process:

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When a process is stopped and a SIGABRT, SIGALRM, SIGFPE, SIGHUP, SIGILL, §IGINT,
SIGPIPE, SIGQUIT, SIGSEGV, SIGTERM, SIGUSR1, SIGUSR2, or SIGCHLB signal if sent to
the process, then the signal is not delivered until the processis continued.

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When a process is stopped and a SIGKILL is sent to the process, then the signal terminates the
receiving process.

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When a process that is a member of an orphaned processigroup is sent a SIGTSTPR, SIGTTIN, or
SIGTTOU signal, then the processis not stopped by this signal, and the signal is discarded

If the behavior associated with {_POSIX_JOB_CONTROL}.is supported:
When the action for SIGCHLD is set to SIG_BEL while a SIGCHLD signal is pending, then the
pending SIGCHLD signal is discarded.

The system does not allow the action for the signal"SIGKILL to be set to SIG_IGN. (See Assertipn 20 in
3.34.4)

The system does not alow the action for the signal SIGSTOP to be set to SIG_IGN. (See Assertipn 21 in
3.34.4)

When asignal whose action is set t0.SIG_IGN is delivered, then the delivery of the signal does not gfect the
process.

If the behavior of a processaffer it ignoresa SIGFPE, SIGILL, or SIGSEGV signal that was not gendrated by
thekill() or raise() functions is documented:
The detail s.are.contained in 3.3.1.3 of the PCD.1.

When the action. for a pending signal that is also blocked is set to SIG_IGN, then the pending signal is
discarded.

When the“action for a pending signal that is not blocked is set to SIG_IGN, then the pending signa is
discarded.

See Reason 1 in Section 5. of POSIX.3 {4}.

If the action taken when a process sets the action for the SIGCHLD signal to SIG_IGN is documented:
The details are contained in 3.3.1.3 of the PCD.1.

When any one of the signals SIGABRT, SIGALRM, SIGFPE, SIGHUR, SIGILL, SIGINT, SIGPIPE,
SIGQUIT, SIGSEGV, SIGTERM, SIGUSR1, or SIGUSR2 is sent to a process whose action is set to catch the
signal, then the receiving process executes the signal-catching function at the address specified, and the signal
number is passed as the single argument to this function.

If the behavior associated with {_POSIX_JOB CONTROL} is supported:
When any one of the signals SSIGCHLD, SIGCONT, SIGTSTP, SIGTTIN, or SIGTTOU issentto a
process whose action is set to catch the signal, then the receiving process executes the signal-
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catching function at the address specified, and the signal number is passed as the signal argument to

this function.

When a process returns from the execution of a signal-catching function, then the process resumes execution

from the point at which it was interrupted.

D09(C) If the action taken when a process returns normally from a signal-catching function for a SIGFPE, SIGILL,

43(A)
44(C)

D10(C)

45(A)

46(PCT

47(B)

48(B)

D11(C)

3.3.14

or SIGSEGV signal that was not generated by the kill() or raise() function is documented:
The details are contained in 3.3.1.3 of the PCD.1.

The system does not allow a process to catch the signal SIGKILL.

the-behayi tatecmith{—POSH—IOB—EE S+ "
The system does not allow a process to catch the signal SIGSTOP.

If the action taken when a process establishes a signal-catching function for the SIGCHLD signal wh
aterminated child process for which it has not waited is documented:
Whether a SIGCHLD signal is generated is stated in 3.3.1.3 of the PCD.1.

The functions fentl(), kill(), open(), pause(), read(), sleep(), sigprocmask(), sigsuspend() wait(), w
and write() are reentrant with respect to signals. That is, they can be called without restriction from
catching function.

S GTI_DEVICE && PCTS_GTlI_BUFFERS OUTPUT?A:UNTESTED)

The function tedrain() is reentrant with respect to signals. That is,tcdrain() can be called without re
from a signal-catching function.

The functions _exit(), access(), alarm(), cfgetispeed(), cfgetospeed(), cfsetispeed(), cfsetospeed(),
chmod(), chown(), close(), creat(), dup(), dup2(), execle(), execve(), fork(), fstat(), getegid(), g

getgid(), getgroups(), getpgrp(), getpid(), getppid(),~getuid(), link(), Iseek(), mkdir(), mkfifo(), pal
pipe(), rename(), rmdir(), setgid(), setpgid(), Setsid(), setuid(), sigaction(), sigaddset(), sid
sigemptyset(), sidfillset(), sigpending(), sigismember(), stat(), sysconf(), tcflow(), tcflush(), tc

reentrant with respect to signals.

See Reason 3 in Section 5. of POSI %3 {4}.

When a function defined by POSIX.1 {3} or by the C Standard {2} is interrupted by a signal that
caught and a function defined:by POSIX.1 {3} or by the C Standard {2} is called from the signal-
function, then, unless both the interrupted function and the function called from the signal-catching
are marked as unsafe, the behavior is as defined in POSIX.1 {3}.

See Reason 1 in Section 5. of POSIX.3 {4}.

If the action taken when asignal interrupts an unsafe function and the signal -catching function calls g
function, and-this is documented:
The details on the behavior of those functionsis contained in 3.3.1.3 of the PCD.1.

Sighal Effects on Other Functions

leit has

@itpid(),
b signal-

Striction

chdir(),
cteuid(),
hconf(),
del set(),
etattr(),

tcgetpgrp(), tesendbreak(), tesetattr(), tesetpgrp(), time(), times(), umask(), uname(), unlink(), and utime() are

is being
catching
function

h unsafe

49(A)

50(C)

When asignal is delivered to a process during the execution of any function, and the action associated with
the signal is to terminate the process, then the process is terminated, and the original function call does not

return.

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:

When a signa is delivered to a process during the execution of any function, and the action
associated with the signal isto stop the process, then the processis stopped. A SIGCONT signal sent
while the process is stopped causes the original function to continue from the point at which it was

stopped.
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51(C)

52(C)
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If the behavior associated with {_POSIX_JOB_CONTROL} is supported:

When a signa is delivered to a process during the execution of any function, and the action
associated with the signal isto stop the process, then the processis stopped. A SIGKILL signal sent
while the processis stopped causes the process to terminate.

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:

When any of the functions fcntl(), open(), pause(), read(), sleep(), sigsuspend(), wait(), waitpid(),
and write() are stopped by the delivery of a signal whose action is to stop the process, then the
subsequent generation of a SIGCONT signal that is not being caught by a signal-catching function
causes the process to continue without the function reporting that it has been interrupted by either
the stopping or the SIGCONT signal.

53(PCT

54(D)

55(C)

56(PCT

S GTI_DEVICE && PCTS_GTI_BUFFERS OUTPUT?C:UNTESTED)
If the behavior associated with {_POSIX_JOB_CONTROL} is supported:

If the behavior associated with {_POSIX_JOB_CONTROL} is supported;

See Reason 3 in Section 5. of POSIX.3-{4}.
If the behavior associated with { ,POSIX_JOB_CONTROL} is supported:

S GTI_DEVICE&& PCTS_GTI_BUFFERS OUTPUT?C:UNTESTED)
If the behayior associated with {_POSIX_JOB_CONTROL} is supported:

57(D)

When the function tedrain() is stopped by the delivery of asignal whose action iste stop thejprocess,
then the subsequent generation of a SIGCONT signal that is not being caught by a signal-gatching
function causes the process to continue without the tedrain() function reporting that it has been
interrupted by either the stopping or the SIGCONT signal.

When any of the functions _exit(), access(), alarm(), cfgetispeed(), cfgetospeed(), cfsetispeed(),
cfsetospeed(), chdir(), chmod(), chown(), close(), creat(), dup(), dup2(), execle(), execve(}, fork(),
fstat(), getegid(), geteuid(), getgid(), getgroups(), getpgrp(), getpid(), getppid(), getuid(), kill(),
link(), 1seek(), mkdir(), inkfifo(), pathconf(), pipe(), rename(), rmdir(), setgid(), setpgid(), petaid(),
setuid(), sigaction(), sigaddset(), sigdel set(), sigemptyset(), sidfillset(), sigpending(), sigprogmask(),
sigsimember(), stat(), sysconf(), tcflow(), tcflush(), tcgetattr(), tcgetpgrp(), tcsendbreak(),
tesetattr(), tesetpgrp(), time(), times(), umask();»uname(), unlink(), ustat(), and utime() are{stopped
by the delivery of a signal whose action isto'stop the process, then the subseguent generation of a
SIGCONT signa that is not being caught by a signal-catching function causes the prpcess to
continue without the function reporting that it has been interrupted by either the stopping or the
SIGCONT signal.

When any of the functions fentl(), open(), pause(), read(), sleep(), sigsuspend(), wait(), waitpid(),
and write() are stopped by the delivery of a signal whose action is to stop the process, then the
subsequent genération of a SIGCONT signal that is being caught by a signal-catching function
causes the process to continue after returning from the signal-catching function, with the|original
function-reporting that it has been interrupted by the SIGCONT signal.

When the function tedrain() is stopped by the delivery of asignal whose action isto stop thejprocess,
then the subsequent generation of a SIGCONT signal that is being caught by a signal-fatching
function causes the process to continue after returning from the signal-catching function, with the

tedrain() function reporting that it has been interrupted by the SIGCONT signal.

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:

When any of the functions _exit(), access(), alarm(), cfgetispeed(), cfgetospeed(), cfsetispeed(),
cfsetospeed(), chdir(), chmod(), chown(), close(), creat(), dup(), dup2(), execle(), execve(), fork(),
fstat(), getegid(), geteuid(), getgid(), getgroups(), getpgrp(), getpid(), getppid(), getuid(), kill(),
link(), Iseek(), mkdir(), mkfifo(), pathconf(), pipe(), rename(), rmdir(), setgid(), setpgid(), setsid(),
setuid(), sigaction(), sigaddset(), sigdelset(), sigemptyset(), sigfilleet(), sigpending(), sigprocmask(),
sigsimember(), stat(), sysconf(), tcflow(), tcflush(), tcgetattr(), tcgetpgrp(), tcsendbreak(),
tesetattr(), tesetpgrp(), time(), times(), umask(), uname(), unlink(), ustat(), and utime() are stopped
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by the delivery of a signal whose action is to stop the process, then the subsequent generation of a
SIGCONT signal that is being caught by a signal-catching function causes the process to continue
after returning from the signal -catching function, with the original function reporting that it has been
interrupted by the SIGCONT signal.

See Reason 3 in Section 5. of POSIX.3 {4}.

58(A) When any signal that is being ignored is generated while any function is being executed, then the signal does
not have any effect on the behavior of the function.

Testing Requirements:
Test for_the functions fentl(), open(), pause(), read(), sleep(), sigsuspend(), wait(), waitpid(), and

write(), each of which can be placed in a state where they would report being interrupted-by| a signal
if it were delivered. The action of SIGALRM on sleep() is unspecified.

59(PCTS_GTI_DEVICE?A:UNTESTED)

When any signal that is being ignored is generated while tcdrain() is being executed, then the signal does not
have any effect on the behavior of tcdrain().

60(A) | When any signal that isbeing blocked is generated while any function is being executed, then the signal does
not have any effect on the behavior of the function.

Testing Requirements:
Test for the functions fentl(), open(), pause(), read(), sleep(); sigsuspend(), wait(), waitpid(), and
write(), each of which can be placed in a state where they would report being interrupted byja signal
if it were delivered. The action of SIGALRM on dleep()is unspecified.

61(PCT)S_GTI_DEVICE?A:UNTESTED)

When any signal that isbeing blocked is generated while tcdrain() is being executed, then the signal Hoes not
have any effect on the behavior of tcdrain().

3.3.2kill()
3.3.2.1|Synopsis

01(A) | If theimplementation provides €-Standard {2} support:
When the header <sixghal . h> isincluded, then the function prototype
int kill (pids, int) isdeclared. (See GA36in2.7.3.)

Otherwise:
When the‘header <si gnal . h> is included, then the function kill() is either declared with result
type int or not declared in the header. (See GA36in 2.7.3.)

02(C) |[If kill() isdefined as a macro when the header <si gnal . h> isincluded:
When the macro kill() is invoked with the correct argument types (or compatible argument|typesin
the case that C Standard {2} support is provided), then it expands to an expression with the result
typeint. (See GA37in2.7.3)

03(C) If kill() isdefined as amacro in the header <si gnal . h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

3.3.2.2 Description

04(A) When aprocess hasthe permissions allowing it to send asignal to the process(es) specified by pid, then acall
to kill(pid, sig) can send any of the signals SIGABRT, SIGALRM, SIGFPE, SIGHUP, SIGILL, SIGINT,
SIGKILL, SIGPIPE, SIGQUIT, SIGSEGV, SIGTERM, SIGUSR1, and SIGUSR2. On successful generation
of the signal, the return value is zero.
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05(C)

06(A)

07(A)

08(A)

09(A)

10(A)

DO1(C)

11(C)

D02(C)

12(A)

DO3(C)

D04(C)

13(A)

14(A)
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If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When a process has the permissions allowing it to send a signal to the process(es) specified by pid,
then a call to kill(pid, sig) can send any of the signals SIGCHLD, SIGSTOPR, SIGTSTP, SIGTTIN,
SIGTTOU, and SIGCONT. On successful generation of the signal, the return value is zero.

When a process has permission alowing it to send the null signal to the process specified by pid, then a call
to kill(pid, O) returns a value of zero.

When pid is greater than 0 and the real user ID of the sending process matches the real user ID of the
receiving process, then a cabll of kill(pid, sig) sends the signal sig to the process pid.

When pid is greater than 0 and the effective user ID of the sending process matches the real user 1D of the

receiving process, then a call of kill(pid, sig) sends the signal sig to the process pid.

If the behavior associated with {_POSIX_SAVED _|DS} is supported:
When pid is greater than 0 and the real user ID of the sending process matches the saved set-user 1D
of the receiving process, then a call of kill(pid, sig) sends the signal sig to thesprocess pid.

Otherwise:
When pid is greater than 0 and the real user ID of the sending process matches the effective user ID
of the receiving process, then a call of kill(pid, sig) sends the signal'sig to the process pid.

If the behavior associated with {_POSIX_SAVED |DS} is supported:
When pid is greater than 0 and the effective user ID of the.sending process matches the sgved set-
user ID of the receiving process, then acall of kill(pid, sig)sends the signal sig to the, progess pid.

Otherwise:
When pid is greater than 0 and the effective user 1D-0f the sending process matches the effective user
ID of the receiving process, then acall of kill (pid, Sig) sends the signal sig to the process pid.

If the implementation provides a mechanism to assoeiate with a process the appropriate privilegeg to send
signals to processes not associated with the current UID:
The details are documented in 2.2.2:4'or 3.3.2.2 of the PCD.

If the implementation provides the appropriate privileges to signal any other process:
When a process has the appropriate privileges to send signals to a process pid that has diffefent real,
effective, or saved set-user |Ds, then acall to kill(pid, sig) with pid greater than 0 sends the s|gnal sig
to the process pid.

If the implementation exclddes a set of system processes from being sent asignal sig when pid is 0,|and this
is documented:
The set of system processes that are excluded is contained in 3.3.2.2 of the PCD.1.

A call to kill((pid_t)0O, sig) from a process sends the signal sig to al processes (excluding the set of system
processes defined by the implementation as not receiving the signal) whose process group 1D is equal to the
process groyup 1D of the sender and for which the process has permission to send the signal.

If thetehavior of the kill() function when pid is- 1 is documented:
The details are contained in 3.3.2.2 of the PCD.1.

H-thetmptementation-exctudesasetof-systemprocessesfrombemngsentasgnat-sterwhenpieHshegeative, but
not -1, and thisis documented:
The set of system processes that are excluded is contained in 3.3.2.2 of the PCD. 1.

When pid is negative but not - 1, a call to kill(pid, sig) causes the signal sig to be sent to all process whose
process group ID is equal to the absolute value of pid and for which the process has permission to send the
signal.

When acall to kill(pid, sig) uses avalue of pid that causes a signal to be sent to the calling process, and when
sig is not blocked by the calling process, then either sig or at least one pending unblocked signal is delivered
to the sending process before the kill() function returns.
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15(C) If the behavior associated with { POSIX_JOB_CONTROL} is supported:
When the process specified by pid isamember of the same session as the calling process, then a call
to kill(pid, SSIGCONT) sends the SIGCONT signal to the process specified by pid irrespective of its
user ID.

DO5(C) If extended security control imposes restrictions on the sending of signals not defined by POSIX.1 {3}:
The restrictions imposed on the sending of signals, including the NULL signal, are contained in
3.3.2.2 of the PCD.1.

3.3.2.3 Returns

RO1 When acall to kill () completes successfully, then avalue of (int)0 isreturned. (See Assertions 4-6n 3.3.2.2.)

R02 When acall to kill() completes unsuccessfully, then avalue of (int)-1 isreturned and sets errng.teindjcate the
error. (See Assertions 16-20in 3.3.2.4.)

R0O3 When acall to kill() completes unsuccessfully, no signal is sent. (See Assertions 16-207in 3.3.2.4.)
3.3.2.4|Errors

16(PCT[S_INVALID_signal ?A:UNTESTED)

When thevalue of sig isaninvalid or an unsupported signal number, thenacall tokill(pid, sig) returnsavalue
of (int)- 1, setserrno to [EINVAL], and the signal is not sent.

17(A) | If the behavior associated with {_POSIX_SAVED_|DS} is supperted:
When the process does not have the appropriate griyvileges to send signals to the process of| another
user, and when the real or effective user ID of the'Sending process does not match the real pr saved
setuser ID of any receiving process, and when sig is not equal to SIGCONT, then a call tolkill(pid,
sig) returns avalue of (int)-1, sets errno tofEPERM], and the signal is not sent.

Otherwise:
When the sending process does nafihave the appropriate privileges, and when the real or ¢ffective
user ID of the sending process.does not match the effective user ID of any receiving prodess, and
when sig is not equal to SIGCONT, then a call to kill(pid, sig) returns avalue of (int)-1, sgts errno
to [EPERM], and the signalis not sent.

18(C) [ If the behaviors associated with{_POSIX_JOB_CONTROL} and {_POSIX_SAVED_IDS} are supported:

When the process'does not have the appropriate privileges to send signals to the process of| another
user, and whenthe real or effective user 1D of the sending process does not match the real pr saved
setuser | D(0f,'any receiving process, and when there are no receiving processes in the same session
as the sending process and argument sig is equal to SIGCONT, then acall to kill(pid, sig) feturns a
value of (int)-1, sets errno to [EPERM], and the SIGCONT signal is not sent.

19(C) | If the behavior associated with { _POSIX_JOB_CONTROL} is supported and the behavior associgted with

{_POSEX_SAVED_IDS} is not supported:
When the process does not have the appropriate privileges to send signals to the process of| another
user, and when the real or effective user ID of the sending process does not match the effec'live user
ID of any receiving process, and when there are no receiving processes in the same session as the
sending process and argument sig is equal to SIGCONT, then a call to kill(pid, sig) returns a value
of (int)-1, sets errno to [EPERM], and the SIGCONT signal is not sent.

20(A) When no process and no process group can be found corresponding to that specified by pid, then a call to
kill(pid, sig) returns avalue of (int)-1, sets errno to [ESRCH], and the signal is not sent.
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3.3.3 Manipulate Signal Sets

3.3.3.1
3.33.1

01(A)

02(C)

03(C)

3.33.1

04(A)

DO1(C)

3.33.1

RO1

3.3.3.1

sigemptyset() (3.3.3)

.1 Synopsis (3.3.3.1)

If the implementation provides C Standard {2} support:
When the header <si gnal . h> isincluded, then the function prototype
int sigenptyset(sigset_t *) isdeclared. (See GA36in 2.7.3.)

Otherwise:

IEEE Std 2003.1-1992 (Reaff 2000)

When the header <si gnal . h> isincluded, then the function sigemptyset() is either declg
result type int or not declared in the header. (See GA36in 2.7.3.)

If sigemptyset() is defined as a macro when the header <si gnal . h> isincluded:
When the macro sigemptyset() isinvoked with the correct argument types (orcompatible g
typesin the case that C Standard {2} support is provided), then it expandstoan expression
result type int. (See GA37in 2.7.3.)

If sigemptyset() is defined as a macro in the header <si gnal . h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and pr
result value with extra parentheses when necessary. (See GA01in 1.3.4.)

2 Description (3.3.3.2)

If the behavior associated with {_POSIX_JOB_CONTROL} s supported:
A call to sigemptyset(set) initializesthe signal set pointed to by the argument set such that th
SIGABRT, SIGALRM, SIGFPE, SIGHUR\SIGILL, SIGINT, SIGKILL, SIGPIPE, S|
SIGSEGV, SIGTERM, SIGUSR1, SIGUSR2, SIGCHLD, SIGCONT, SIGSTOP, S
SIGTTIN, and SIGTTOU are excluded.and a value of zero is returned.

Otherwise:
A call to sigemptyset(set) initializésthe signal set pointed to by the argument set such that th
SIGABRT, SIGALRM, SIGFPE, SIGHUP, SIGILL, SIGINT, SIGKILL, SIGPIPE, Sl
SIGSEGV, SIGTERM, SIGUSR1, and SIGUSR?2 are excluded and a value of zero is returr

If the action taken when an\object of type sigset_t has not been initialized by a call to sigempt)

sidfillset(), but a pointer to-the object is supplied as an argument to the functions sigaddset(), sig

sigismember (), sigaction(), sigrocmask(), sigpending(), or sigsuspend(), and this is documented:
The details are contained in 3.3.3.2 of the PCD.1.

3 Returns (3.3:3.3)

When aeall to sigemptyset() completes successfully, then a value of (int)0 is returned. (See Asserf
3.3312)

red with

Fgument
with the

btectsits

b signals
GQUIT,
GTSTR,

b signals
GQUIT,
ed.

set() or
del set(),

ion 4in

(A D )
Ul o \\J.\J. .“f/

There are no assertions specific to this subclause.

3.3.3.2

3.3.3.2.

01(A)

sigfillset() (3.3.3)
1 Synopsis (3.3.3.1)

If the implementation provides C Standard {2} support:
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When the header <si gnal . h> isincluded, then the function prototype
int sigfillset(sigset_t *) isdeclared. (See GA36in2.7.3.)

Otherwise:
When the header <si gnal . h> is included, then the function sidfillset() is either declared with
result type int or not declared in the header. (See GA36in 2.7.3.)

02(C) If sidfillset() is defined as a macro when the header <si gnal . h> isincluded:
When the macro sidfillset() is invoked with the correct argument types (or compatible argument
typesin the case that C Standard {2} support is provided), then it expandsto an expression with the
result type int. (See GA37in 2.7.3.)

03(C) |If sidfillset() is defined as a macro in the header <si gnal . h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protects its
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

3.3.3.2J2 Description (3.3.3.2)

04(A) | If the behavior associated with { _POSIX_JOB_CONTROL} is supported:
A call to sidfillset(set) initializes the signal set pointed to by the argument set such that the signals
SIGABRT, SIGALRM, SIGFPE, SIGHUP, SIGILL, SIGINT{SIGKILL, SIGPIPE, SIGQUIT,
SIGSEGV, SIGTERM, SIGUSR1, SIGUSR2, SIGCHLD;SIGCONT, SIGSTOP, S|GTSTR
SIGTTIN, and SIGTTOU areincluded and a value of zerglsreturned.

Otherwise:
A call to sidfillset(set) initializes the signal set poifited to by the argument set such that the signals
SIGABRT, SIGALRM, SIGFPE, SIGHUP, SIGILL, SIGINT, SIGKILL, SIGPIPE, SIGQUIT,
SIGSEGV, SIGTERM, SIGUSR1, and SIGUSR2 are included and a value of zero is returned.

3.3.3.2]3 Returns (3.3.3.3)

RO1 When a cal to sidfillset() completes successfully, then a value of (int)0 is returned. (See Assertion 4 in
3.3322)

3.3.3.2J4 Errors (3.3.3.4)

There afe no assertions specific to this)subclause.
3.3.3.3|sigaddset() (3.3.3)

3.3.3.3|1 Synopsis (3.3:3.1)

01(A) |[If theimplementation provides C Standard {2} support:

When the header <si gnal . h> isincluded, then the function prototype
i nt sigaddset(sigset_t *, int) isdeclared. (See GA36in2.7.3)

When the header <si gnal . h> isincluded, then the function sigaddset() is either declared with
result type int or not declared in the header. (See GA36in 2.7.3.)

02(C) If sigaddset() is defined as a macro when the header <si gnal . h> isincluded:
When the macro sigaddset() is invoked with the correct argument types (or compatible argument
typesin the case that C Standard {2} support is provided), then it expandsto an expression with the
result type int. (See GA37in2.7.3.)

03(C) If sigaddset() is defined as amacro in the header <si gnal . h>:
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It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

3.3.3.3.2 Description (3.3.3.2)

04(A)  If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
A call to sigaddset(set, signo) where the value of the signo argument is SIGABRT, SIGALRM,
SIGFPE, SIGHUP, SIGILL, SIGINT, SIGKILL, SIGPIPE, SIGQUIT, SIGSEGV, SIGTERM,
SIGUSR1, SIGUSR2, SIGCHLD, SIGCONT, SIGSTOP, SIGTSTP, SIGTTIN, or SIGTTOU adds
the signo argument to the signal set pointed to by the argument set, and a value of zero is returned.

Otherwise:

A call to sigaddset(set, signo) where the value of the signo argument is SIGABRTSIGALRM,
SIGFPE, SIGHUP, SIGILL, SIGINT, SIGKILL, SIGPIPE, SIGQUIT, SIGSEGV; SIGTERM,

SIGUSR1, or SIGUSR2 adds the signo argument to the signal set pointed to by\the argurment set,
and avalue of zero is returned.

3.3.3.3|3 Returns (3.3.3.3)

RO1 When a call to sigaddset() completes successfully, then a value of (int)0/is returned. (See Assertion 4 in
3.333.2)

R0O2 When a call to sigaddset() completes unsuccessfully, then a value of (int)- 1 is returned and sets prrno to
indicate the error. (See Assertion 5in 3.3.3.3.4.)

3.3.3.3/4 Errors (3.3.3.4)

D01(C)| If the implementation supports the detection of [EKNVAL] for sigaddset():
The details under which [EINVAL] occurs for sigaddset() are contained in 3.3.3.4 of thq PCD.1.
(See DGAO2in2.4.)

05(PCTS_INVALID_SIGNAL?C:UNTESTED)

If the implementation supports the detection of [EINVAL] for sigaddset():
When the value of the argument signo is an invalid or unsupported signal number, then g call to

sigaddset(set, signo) returns avalue of (int)-1 and sets errno to [EINVAL]. The signal set pginted to
by the argument sét is not changed.

06(D) | If the implementation dees not support the detection of [EINVAL] for sigaddset():

A call to sigaddset(set, signo) is successful for all possible values of signo (unless a different error
condition js detected). (See GA26 in 2.4.)

See Reason2'in Section 5. of POSIX.3 {4}.

3.3.3.4[sigdelset() (3.3.3)

3.3.3.4{1°Synopsis (3.3.3.1)

01(A) If theimplementation provides C Standard {2} support:
When the header <si gnal . h> isincluded, then the function prototype
int sigdelset(sigset_t *, int) isdeclared. (See GA36in2.7.3)

Otherwise:

When the header <si gnal . h> is included, then the function sigdelset() is either declared with
result type int or not declared in the header. (See GA36in 2.7.3.)

02(C) If sigdelset() is defined as a macro when the header <si gnal . h> isincluded:
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When the macro sigdelset() is invoked with the correct argument types (or compatible argument
typesin the case that C Standard {2} support is provided), then it expandsto an expression with the
result type int. (See GA37in 2.7.3.)

03(C) If sigdelset() is defined as amacro in the header <si gnal . h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

3.3.3.4.2 Description (3.3.3.2)

04(A) _If the behavior associated with{ POSIX JOB _CONTROL} is supported:
A call to sigdelset(set, signo) where the value of the signo argument is SIGABRT, SIGALRM,
SIGFPE, SIGHUP, SIGILL, SIGINT, SIGKILL, SIGPIPE, SIGQUIT, SIGSEGV,\SIGTERM,
SIGUSR1, SIGUSR2, SIGCHLD, SIGCONT, SIGSTOP, SIGTSTP, SIGTTIN,) or SIGTTOU
deletes the signo argument from the signal set pointed to by the argument set, and.avalue df zerois
returned.

Otherwise:
A call to sigdelset(set, signo) where the value of the signo argument:is SIGABRT, SIGALRM,
SIGFPE, SIGHUP, SIGILL, SIGINT, SIGKILL, SIGPIPE, SIGQUIT, SIGSEGV, SIGTERM,
SIGUSR1, or SIGUSR2 deletes the signo argument from the signel set pointed to by the grgument
set, and avalue of zero is returned.

3.3.3.4]3 Returns (3.3.3.3)
RO1 When a call to sigdelset() completes successfully, thenya value of (int)0 is returned. (See Assertjon 4 in
3.334.2)
R02 When a call to sigdelset() completes unsuccessfully; then a value of (int)-1 is returned and sets prrno to
indicate the error. (See Assertion 5in 3.3.3.4,49)
3.3.3.4J4 Errors (3.3.3.4)

D01(C)| If the implementation supports thedetection of [EINVAL] for sigdelset():
The details under which{fEINVAL] occursfor sigdelset() are contained in 3.3.3.4 of the PCD.1. (See
DGAO2in2.4.)

05(PCTS_INVALID_SIGNAL?C:UNTESTED)

If the implementation,supports the detection of [EINVAL] for sigdel set():
When thejvalue of the argument signo is an invalid or unsupported signal number, then g call to
sigdelset(set, signo) returns avalue of (int)-1 and sets errno to [EINVAL]. The signal set pginted to
bythe argument set is not changed.

06(D) |[If theimplementation does not support the detection of [EINVAL] for sigdel set():
A call to sigdelset(set, signo) is successful for all possible values of signo (unless a different error
condition is detected). (See GA26in 2.4.)

See Reason 2 in Section 5. of POSX.3 {4}.

3.3.3.5 sigismember() (3.3.3)
3.3.3.5.1 Synopsis (3.3.3.1)
01(A) If theimplementation provides C Standard {2} support:

When the header <si gnal . h> isincluded, then the function prototype
i nt sigismenber(const sigset_t *, int) isdeclared. (See GA36in2.7.3.)
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Otherwise:

When the header <si gnal . h> isincluded, then the function sigismember() is either declared with
result type int or not declared in the header. (See GA36in 2.7.3.)

02(C) If sigismember () is defined as a macro when the header <si gnal . h> isincluded:
When the macro sigismember () isinvoked with the correct argument types (or compatible argument

typesin the case that C Standard {2} support is provided), then it expandsto an expression with the
result type int. (See GA37in 2.7.3.)

03(C) If sigismember () is defined as amacro in the header <si gnal . h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits

Lo ! ) " ol L 7= AL DDA
TSI VAUt WILTT TAU A JAl THIUTNIESCS WITITTTTIELESSAl y . (OCT OAULITT L.0.5.)

3.3.3.5]2 Description (3.3.3.2)

04(A) | If the behavior associated with {_POSIX JOB_CONTROL} is supported:
A call to sigismember(set, signo) where the value of the signo argument is SIGABRT, SIGALRM,
SIGFPE, SIGHUP, SIGILL, SIGINT, SIGKILL, SIGPIPE, SIGQUIT,-SIGSEGV, SIGTERM,
SIGUSR1, SIGUSR2, SIGCHLD, SIGCONT, SIGSTOP, SIGTSTP, SIGTTIN, or SIGTTDU tests
whether the signo argument is amember of the signal set pointed.to.by the argument set andl returns
avalue of 1if the specified signal is a member of the set and avalde of O if it is not.

Otherwise:
A call to sigismember(set, signo) where the value of the signo argument is SIGABRT, SIGALRM,
SIGFPE, SIGHUP, SIGILL, SIGINT, SIGKILL, SIGPIPE, SIGQUIT, SIGSEGV, SIGTERM,
SIGUSR1, or SIGUSR2 tests whether the signo argument is amember or the signal set pointed to by

the argument set and returns avalue of 1 if thespecified signal isa member of the set and ajval ue of
Oif it isnot.

3.3.3.5/3 Returns (3.3.3.3)
RO1 When the value of the signo argument. is\a'member of set, then a call to sigismember(set, signo) feturns a

value of (int)1. (See Assertion 4in 3.3:3.5.2.)

R02 When the value of the signo argument is not a member of set, then a call to sigismember(set, signo) returns a
value of (int)0. (See Assertion4in 3.3.3.5.2.)

R0O3 When a call to sigismember) completes unsuccessfully, then avalue of (int)- 1 isreturned and setsferrno to
indicate the error. (See"Assertion 5in 3.3.3.5.4.)

3.3.3.5/4 Errors (3.3.3.4)

D01(C)| If the implementation supports the detection of [EINVAL] for sigismember():

The details under which [EINVAL] occurs for sigismember () are contained in 3.3.3.4 of thg¢ PCD. 1.
(See DGAO2in2.4.)

05(PCTENWALID_SIGNAL?C:UNTESTED)

If the implementation supports the detection of [EINVAL] for sigismember():
When the value of the argument signo is an invalid or unsupported signal number, then a call to
sigismember (set, signo) returns a value of (int)-1 and sets errno to [EINVAL].

06(D) If the implementation does not support the detection of [EINVAL] for sigismember():
A call to sigismember (set, signo) is successful for all possible values of signo (unless a different
error condition is detected). (See GA26in 2.4.)

See Reason 2 in Section 5. of POSX.3 {4}.
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3.3.4 sigaction ()

3.34.1

01(A)

02(C)

03(C)

3.3.4.2

04(A)

Synopsis

If the implementation provides C Standard {2} support:

IEEE Std 2003.1-1992 (Reaff 2000)

When the header <si gnal . h> isincluded, then the function prototypei nt si gacti on(i nt,

const struct sigaction *, struct sigaction *) isdeclared. (See GA361i

Otherwise:

n2.7.3.)

When the header <si gnal . h> isincluded, then the function sigaction() is either declared with

result type int or not declared in the header. (See GA36in 2.7.3.)

If sigaction() is defined as a macro when the header <si gnal . h> isincluded:
When the macro sigaction() is invoked with the correct argument types (or compatible g
typesin the case that C Standard {2} support is provided), then it expands to an expression
result type int. (See GA37in2.7.3.)

If sigaction() is defined as a macro in the header <si gnal . h>:
It evaluates its arguments only once, fully protected by parentheses whenhecessary, and pr
result value with extra parentheses when necessary. (See GAOl in 1:3.4.)

Description

When the header <si gnal . h> isincluded, then the structure sigaction is defined, and this structurg
the following members, as shown in Table 3.1.

Table 3.1—Structure sigaction Members

rgument
with the

btectsits

b defines

Member Type
sa_handler void(*)()

sa_mask sigset_t

sa_flags int

05(A)

06(A)

07(A)

A call to sigaction(sig, NULL, odct) does not alter the signal handling, places the action currently as
with the signal in the locationpeinted to by the non-NULL argument oact, and returns a value of ze

Testing Requirements:
When the sigaction structure contains additional members beyond those specified in POS

and the effect of these members is not activated, then these additional structure member
affect.thebehavior of the call to sigaction().

A call to siaction(sig, act, NULL) associates the action specified by anon-NULL act with the signa
returns.avalue of zero.

Testing Requirements:

soci ated
ro.

X.1{3}
5 do not

sigand

When the sigaction structure contains additional members beyond those specified in POSI

X.1{3}

and the effect of these members is not activated, then these additiona structure members do not

effect the behavior of the call to sigaction().

A call to sigaction(sig, act, oact) associates the action specified by a non-NULL act with the signal

sig and

stores the action previously associated with the signal in the location pointed to by the non-NULL argument

oact.

Testing Requirements:
When the sigaction structure contains additional members beyond those specified in POSI

X.1{3}

and the effect of these members is not activated, then these additional structure members do not

effect the behavior of the call to sigaction().
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08(A)

09(A)

10(A)

11(A)

12(A)

13(C)

14(C)
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The sa_handler field of the sigaction structure can be set to SIG_DFL, SIG_IGN, or to a signal-handling
function.

Testing Requirements:
When the sigaction structure contains additional members beyond those specified in POSIX.1 {3}
and the effect of these members is not activated, then these additional structure members do not
effect the behavior of the call to sigaction().

When a signal is delivered, then the action defined in the sa_handler field of the sigaction structure
associated with the signal at the time of delivery is performed.

Testing Requirements:

When the sigaction structure contains additional members beyond those specified in POSIX.1 {3};
and the effect of these members is not activated, then these additional structure memberg do not
effect the behavior of the call to sigaction().

When a signal is caught by a signal-catching function installed by sigaction(), thena new signal |mask is
calculated by taking the union of the current signal mask, the sigaction signal mask-for the signal being
delivered, and the signal being delivered. The signals SIGSTOP and SIGKILL are-not included injthe new
signal mask. The new signal mask is installed before entering the signal-catching function and reains in
effect until

¥ Thesignal catching function returns,

¥  Thefunction sigprocmask() is called, or

¥  Thefunction sigsuspend() is called.

Testing Requirements:
When the sigaction structure contains additionals-members beyond those specified in POSI|X.1 {3}
and the effect of these members is not activated, then these additional structure members do not
effect the behavior of the call to sigaction().

When the signal handler for the user returns normally, then the original signal mask is restored.

Testing Requirements:
When the sigaction structure contains additional members beyond those specified in POSI[X.1 {3}
and the effect of these members is not activated, then these additional structure members do not
effect the behavior of thexcall to sigaction().

When the header <si gnal .-h>'is included, then the flag SA_NOCLDSTORP is defined and can be set in
sa_flags.

Testing Reguirements;
When theSigaction structure contains additional members beyond those specified in POSI|X.1 {3}
and theleffect of these members is not activated, then these additional structure members do not
effect'the behavior of the call to sigaction().

If the behayior associated with {_POSIX_JOB_CONTROL} is supported:
When sig is set to SIGCHLD and the SA_NOCLDSTORP flag is clear in sa_flags, then p call to
sigaction(sig, act, oact) causes a SIGCHLD signal to be generated for the parent process whenever
any of its child processes stop.

Testing Requirements:
When the sigaction structure contains additional members beyond those specified in POSIX.1
{3} and the effect of these members is not activated, then these additional structure members
do not effect the behavior of the call to sigaction().

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When sigisSIGCHLD and the SA_NOCLDSTOPflagissetinsa flags, thenacall to sigaction(sig,
act, oact) resultsin a SIGCHLD signal not being generated for the parent process whenever any of
its child processes stop.
Testing Requirements:
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15(A)

DO1(C)

16(C)

RO1
D02(C)

17(A)

18(C)
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When the sigaction structure contains additional members beyond those specified in POSIX.1
{3} and the effect of these members is not activated, then these additional structure members

do not effect the behavior of the call to sigaction().

When an action is installed for a specific signal, then it remains installed until another action is explicitly

requested by another call to sigaction() or until one of the exec () functionsis called.
Testing Requirements:

Testing the change of signal action associated with a call to exec () need not be tested as part of this

assertion; it is more thoroughly covered in other places.
When the sigaction structure contains additional members beyond those specified in POSI

X.1{3}

and-theeffectof-thesememberstsnot—activated—then-theseadditroma—structore-member
effect the behavior of the call to sigaction().
If the action taken when sigaction() is called, when the previous action for signal sig had beén establ
the signal () function as defined in the C Standard {2}, is documented:

The details on the values of the fields returned in the structure pointed tovby oact for
sigaction() are contained in 3.3.4.2 of the PCD.1.

If the function signal() is supported:

do not

shed by

h call to

When a signal-handling function has been installed using the signal() function, then tie value

supplied in the oact structure member sa_handler on acall to sigaetion() can be used by sig

to reestablish the original signal-handling function.

Testing Requirements:
When the sigaction structure contains additional members beyond those specified in R
{3}; and the effect of these members is not activated, then these additional structure 1
do not effect the behavior of the call to sigaction().

When sigaction() fails, then no new signal handler isinstalled. (See Assertions 20 and 21 in 3.3.4.4

If the action taken when an attempt to set the action for asignal that cannot be caught or ignoredto S
is made, and this is documented:
The details on whether the action.isignored or causes an error to be returned are contained i
of the PCD.1.

When sigaction(sig, act, oact) is called to set the action for SIGKILL to SIG_DFL, then either aval
isreturned and errno is set to [EINVAL] or avalue of 0 isreturned.

Testing Requirements:
When the sigaction structure contains additional members beyond those specified in POS
and the effeetof these members is not activated, then these additional structure member
effect the behavior of the call to sigaction().

If the behavier\associated with {_POSIX_JOB_CONTROL} is supported:
When sigaction(sig, act, oact) is called to set the action for SIGSTOP to SIG_DFL, then
value of -1 isreturned and errnois set to [EINVAL] or avalue of 0 is returned.
Testing Requirements:
When the sigaction structure contains additional members beyond those specified in R

action()

POSIX.1
nembers

G_DFL

N3.3.4.2

ueof -1

X.1{3}
5 do not

either a

POSIX.1

embers

L) el tla o Sf£ ¢ of +1o [N oot UHWP-C P9~ B 1 FO-t-ar | 2 Aot ool okt o
1o alg e e eCr O tNCSETTICTIOC S TS TIO T Al trv arCO tHCT thNCSCadurtroriar Stroctor S

do not effect the behavior of the call to sigaction().

3.3.4.3 Returns

R0O2

R0O3

66

When acall to sigaction() completes successfully, then avalue of (int)0 is returned. (See Assertions 5 and 6

in3.3.4.2)

When a call to sigaction() completes unsuccessfully, then a value of (int)-1 is returned and sets errno to

indicate the error. (See Assertions 19-21in 3.3.4.4.)
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3.3.4.4 Errors

19(PCTS_INVALID_SIGNAL?A:UNTESTED)

When the value of the sig argument is an invalid or unsupported signal number, then a call to sigaction(sig,
act, oact) returns avalue of (int)-1 and sets errnoto [EINVAL].

20(A) A cdll to sigaction(sig, act, oact) to catch or ignore SIGKILL returns a value of (int)-1, sets errno to
[EINVAL], and does not install a new handler.

21(C)  If the behavior associated with SIGSTOP is supported:
A call to sigaction(sig, act, oact) to catch or ignore SIGSTOP returns avalue of (int)-1, setserrno to
[EINVAL], and no new handler isinstalled.

R04 An attempt to set the action to SIG_DFL for signal SIGKILL or SIGSTOP either returns a valueof [[(int)-1]
and setserrno to [EINVALY], or returns avalue of [(int)0]. (See Assertions 17 and 18 in 3,3:4.2.)

3.3.5 sigprocmask()
3.3.5.1|Synopsis

01(A) | If theimplementation provides C Standard [2] support:

When the header <si gnal . h> isincluded, then the function’ prototype
i nt sigprocmask(int,const sigset_t *, sigset_t *) isdeclared. (See{5A36in
2.7.3)

Otherwise:
When the header <si gnal . h> isincluded, then the function sigprocmask() is either declgred with
result type int or not declared in the header. (See GA36in 2.7.3.)

02(C) |[If sigprocmask() is defined as a macro when the header <si gnal . h> isincluded:
When the macro sigprocmask() is invoked with the correct argument types (or compatible argument
typesin the case that C Standard {2} support is provided), then it expandsto an expression|with the
result type int. (See GA37 in 2:7%3.)

03(C) |[If sigprocmask() is defined as a macro in the header <si gnal . h>:
It evaluates its arguments-only once, fully protected by parentheses when necessary, and protects its
result value with extra'parentheses when necessary. (See GAOlin 1.3.4.)

3.3.5.2|Description
04(A) [When the header )<si gnal . h> is included, then the symbols SIG_BLOCK, SIG_UNBLOCK, and

SIG_SETMASK are defined.

05(A) | A call tosigprocmask(9G_BLOCK, set, oset) changes the signals blocked for the process to the unign of the
current-blocked signals and the signal set pointed to by the non-NULL argument set, and returns zerp. When
osefis'non-NULL, the previous mask is stored in the location pointed to by oset.

O6(A) A 1] 4+ PP /I LINIDL ML ot <ab) 2N +h. HPSTZP | ki lead faor +1 to the
oAl U CIB'JI \w ] m\\q \J_UI‘ILJI_UUI\, ol le) Clicu IUCD airc DIBI IS UIUCACTU TUID 1T |JI ULLCO
intersection of the current blocked signals and the complement of the signal set pointed to by the non-NULL
argument set, and returns zero. When oset is non-NULL, the previous mask is stored in the location pointed
to by oset.

07(A) A call tosigprocmask(SIG_SETMASK, set, oset) changes the signals blocked for the processto the signal set
pointed to by the non-NULL argument set and returns zero. When oset is non-NULL, the previous mask is
stored in the location pointed to by oset.

08(A) A call to sigprocmask(how, NULL, oset) does not change the signal mask of the process. When oset is hon-
NULL, the previous mask is stored in the location pointed to by oset.
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09(A)

10(A)
11(A)

12(C)

DO1(C)

RO1

13(A)

3.3.5.3

R0O2

R0O3

3.3.54

14(A)

3.36s
3.3.6.1

01(A)

002(C)

03(C)

68
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A call to sigprocmask(how, set, NULL) changes the signals blocked for the process according to the directive
how and the signal set pointed to by the non-NULL argument set.
A call to sigprocmask(how, NULL, NULL) does not change the signal mask of the process.
When SIGKILL isincluded in the set pointed to by the set argument, then the sigprocmask() call succeeds,
and SIGKILL isnot blocked from delivery.
If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When SIGSTOP is included in the set argument, then the sigprocmask() call succeeds, and
SIGSTOP is not blocked from delivery.
H-theactromtakemwhenanyof the-signats StGFPE-SHGHor-SHSSEG-aregeneratedwiite-btocked, and
the signal was not generated by acall to kill() or raise(), and thisis documented:
The details on the action to be taken by the implementation are contained in 3.3.5.2.6f\the PCD.1.
When the sigprocmask() function fails, then the signal mask of the processis not changed.\(See Assgrtion 14
in3.3.5.4))
When there are any pending unblocked signals after the call to the sigprocmask()function, then at least one
of those signalsis delivered before the sigprocmask() function returns.
Returns
When acall to sigprocmask() completes successfully, then avalue of (int)0 is returned. (See Assertiops5-7in
3.35.2)
When a call to sigprocmask() completes unsuccessfully, thena value of (int)-1 is returned and setsjerrno to
indicate the error. (See Assertion 14 in 3.3.5.4.)
Errors
When the value of the how argument is not, one of the defined values and set is non-NULL, then p call to
sigprocmask(how, set, oset) returnsavalueof (int)- 1, setserrnoto [EINVAL], and does not change the signal
mask of the process.
gpending()
Synopsis
If the implementation,provides C Standard {2} support:
When the header <si gnal . h> isincluded, then the function prototype
i nte.si‘gpendi ng(si gset_t *) isdeclared. (See GA36in2.7.3)
Otherwise!
When the header <si gnal . h> isincluded, then the function sigpending() is either declared with
result type int or not declared in the header. (See GA361in 2.7.3.)
H-sgpendingO-tsdefinedasa-mecre-when-the-header<s+grat—h>tsinctddec:
When the macro sigpending() is invoked with the correct argument types (or compatible argument
typesin the case that C Standard {2} support is provided), then it expandsto an expression with the
result type int. (See GA37in 2.7.3.)
If sigpending() is defined as a macro in the header <si gnal . h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsiits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)
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3.3.6.2 Description

04(A) A call to sigpending(set) stores the set of signals that are pending and blocked from delivery in the calling
process in the space pointed to by the argument set, and returns a value of zero.

3.3.6.3 Returns
RO1 When a call to sigpending() completes successfully, then a value of (int)0 is returned. (See Assertion 4 in
3.3.6.2)

05(D) _If the implementation supports error conditions for sigpending():
When a call to sigpending() completes unsuccessfully, then a value of (int)-1 is returned fand sets
errno to indicate the error.

See Reason 2 in Section 5. of POSIX.3 {4}.

3.3.6.4|Errors

D01(C)| If the implementation supports error conditions for sigpending(), and this is documented:
The conditions under which errors are detected for sigpending()/is.stated in 3.3.6.4 of thq PCD.1.
(See DGAO2in2.4)

3.3.7 slgsuspend()
3.3.7.1|Synopsis

01(A) |[If theimplementation provides C Standard {2} support:
When the header <si gnal . h> isincluded,then the function prototype
int sigsuspend(const sigsetyt *) isdeclared. (See GA36in2.7.3)

Otherwise:
When the header <si gnal . h>isincluded, then the function sigsuspend() is either declared with
result type int or not declared-in‘the header. (See GA36in 2.7.3.)

02(C) | If sigsuspend() is defined as a macre when the header <si gnal . h> isincluded:
When the macro sigsuspend() is invoked with the correct argument types (or compatible argument
typesin the case that 'C Standard {2} support is provided), then it expands to an expression with the
result type int, (See GA371in 2.7.3.)

03(C) | If sigsuspend() is defined as a macro in the header <si gnal . h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protects its
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

3.3.7.2|Description
04(A) | Alcll to sigsuspend(sigmask) replaces the signal mask of the calling process with the set of signalg pointed

P2 2O T 2N o + o <l el £l o o Aot HatH-dalivarn—af el CHP-N- P t
OOyt argumiCrit SIgraSK—ar It SoSpPUSTNC ProCesStrt UCTv ey O aSrgriar wiioSCaltrorn TSt execute

a signal-catching function or to terminate the process.

05(A) When the action of the signal delivered to the suspended by a call to sigsuspend() isto terminate the process,
then the sigsuspend() function does not return.

06(A) When the action of the signal delivered to the process suspended by a call to sigsuspend() is to execute a
signal-catching function, then on return sigsuspend() restores the signal mask to the set that existed prior to
the sigsuspend() call.

07(A) A call to sigsuspend() attempting to block SIGKILL will cause no error, and the receipt of the SIGKILL will
result in the default action for that signal.

Copyright © 2000 IEEE All Rights Reserved 69


https://iecnorm.com/api/?name=aea18177ef5e3ce611bf1e13c69411ff

ISO/IEC 14515-1:2000(E) IEEE Std 2003.1-1992 (Reaff 2000)
Test Methods for Measurina Conformance to POSIX—Part 1: System Interfaces

08(C) If the behavior associated with { _POSIX_JOB_CONTROL} is supported:
A call to sigsuspend() attempting to block SIGSTOP will cause no error, and the receipt of
SIGSTOP will result in the default action for that signal.

3.3.7.3 Returns

RO1 A call to sigsuspend() is aways unsuccessful. It returnsavalue of [(int)-1] and setserrno to indicate the error.
(See Assertion9in 3.3.7.4.)

3.3.7.4 Errors

09(A) [When asignal iscaught by the calling process and control is returned from the signal catching function, then
acall to sigsuspend() returns avalue of (int)-1 and sets errno to [EINTR].

3.4 Timer Operations
3.4.1 alarm()
3.4.1.1|Synopsis

01(A) | If theimplementation provides C Standard {2} support:
When the header <uni st d. h> isincluded, then the function prototype
unsi gned int alarn(unsi gned int) isdectared. (See GA36in 2.7.3)

Otherwise:
When the header <uni st d. h> is included; then the function alarm() is declared with the result
type unsigned int. (See GA36in 2.7.3.)

02(C) |[If alarm() is defined as a macro when the header’<uni st d. h> isincluded:
When the macro alarm() is invoked with the correct argument types (or compatible argument types
in the case that C Standard { 2} support is provided), then it expands to an expression with the result
type unsigned int. (See GA37-in'2.7.3.)

03(C) |[If alarm() is defined as a macro.in the header <uni st d. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with éxtra parentheses when necessary. (See GAOlin 1.3.4.)

3.4.1.2|Description

04(A) [ When the value of the argument seconds is nonzero, then a call to alarm(seconds) causes the systen to send
the calling/precess a SIGALRM signal after the number of real-time seconds specified by the argument
secondshave elapsed.

05(A) | Succéssive callsto alarm() reschedule the alarm clock for the calling process.

06(A) |LA.cal to alarm(0) cancels any previously made alarm() request.

3.4.1.3 Returns

07(A) Whenthereisapreviousalarm() request with at least 1 sremaining, the return value of alarm() is the amount
of time remaining in seconds before the system is scheduled to generate the SIGALRM signal.

08(A) When thereisno previous alarm() request, the return value of alarm() is zero.

09(A) When acall to alarm() returns and there is a previous alarm() request with less than 1 s remaining, then the
return valueis 1.
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Errors

There are no assertions specific to this subclause.

3.4.2 pause()

3.4.2.1

01(A)

02(C)

03(C)

3.4.2.2

04(A)

05(A)
06(A)

3.4.2.3

RO1

3.4.2.4

07(A)

Synopsis

If the implementation provides C Standard {2} support:
When the header <uni st d. h> isincluded, then the function prototype

IEEE Std 2003.1-1992 (Reaff 2000)
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Otherwise:

When the header <uni st d. h> isincluded, then the function pause() is either declared with result

type int or not declared in the header. (See GA36in 2.7.3.)

If pause() is defined as a macro when the header <uni st d. h> isincluded:
When the macro pause() is invoked, then it expands to an expression with-the result type
GA37in2.7.3)

If pause() is defined as amacro in the header <uni st d. h>:
It protectsits return value with extra parentheses when necessary. (See GAOl in 1.3.4.)

Description

nt. (See

A call to pause() suspends the calling process until the delivery of a signal whose action is either to execute

a signal-catching function or to terminate the process.

When asignal is delivered and the action is to terminate the process, then pause() does not return.

When asignal is delivered and the signal action-isto execute a signal-catching function, then pause() returns

after the signal-catching function returns.
Returns

A cdl to pause() is always unsuccessful. It returns a value of (int)-1 and sets errno to [EINT
Assertion 7in 3.4.2.4.)

Errors

R]. (See

When asignal is'caught by the calling process and control is returned from the signal-catching function, then

acall to pause()returns avalue of (int)-1 and setserrno to [EINTR].

3.4.3 sleep()

3.43.1

01(A)

02(C)

Synopsis

If the implementation provides C Standard {2} support:
When the header <uni st d. h> isincluded, then the function prototype
unsi gned int sleep(unsigned int) isdeclared. (See GA36in 2.7.3.)

Otherwise:

When the header <uni st d. h> is included, then the function sleep() is declared with the result

type unsigned int. (See GA36in 2.7.3.)
If sleep() is defined as a macro when the header <uni st d. h> isincluded:
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When the macro sleep() is invoked with the correct argument types (or compatible argument types
in the case that C Standard {2} support is provided), then it expands to an expression with the result
type unsigned int. (See GA37in 2.7.3.)

If sleep() is defined as a macro in the header <uni st d. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

3.4.3.2 Description

04(A)

05(A)

06(A)

DO1(C)

D02(C)

DO3(C)

D04(C)

DO5(C)

When the number of real-time seconds specified by the value of the argument seconds have elapsed since a

call of sleep(seconds) was made, then the call to sleep(seconds) returns a value of zero.

When a signa is delivered before the number of real-time seconds specified by the value of the grgument
seconds have elapsed, and when the action associated with the signal isto invoke a signal-catehing flunction,
and when this signal-catching function does not alter the disposition or the action_associated ith the
SIGALRM function, then on return from the signal-catching function the call to sleep(seconds) refurns the
unslept time in seconds.

When a signa is delivered before the number of real-time seconds specified by the value of the grgument
seconds have elapsed, and when the action associated with this signal istoterminate the process, then the call
to sleep(seconds) does not return.

If the action taken, when the SIGALRM signal generated for the.ealling process during executign of the
sleep() function is being ignored or blocked from delivery, is decimented:
The details on whether sleep() returns when the SIGALRM signal is scheduled are contgined in
3.4.3.2 of the PCD.1.

If the action taken, when the SIGALRM signal is blocked from delivery, is documented:
The details on whether SIGALRM is discarded or remains pending after the sleep() functiof returns
are contained in 3.4.3.2 of the PCD. 1,

If the action taken, when the SIGALRM .signal generated for the calling process during executign of the
sleep() function—except as aresult of apfior call to alarm()—is not being ignored or blocked from gielivery,
is documented:
The details on whether signal SIGALRM has any effect other than causing the sleep() function to
return is contained in 3.4.3.2 of the PCD.1.

If the action taken with the-SIGALRM signa—whether the SIGALRM signal is blocked from delivery—

when a signal-catchingfunction interrupts the sleep() function and either examines or changes the time a

SIGALRM is scheduled to be delivered, is documented:
The time the SIGALRM signal is to be delivered, the action associated with the SIGALRN! signal,
andwhether the SIGALRM signal is blocked from delivery are contained in 3.4.3.2 of the PCD.1.

If the actiontaken, when a signal-catching function interrupts sleep() and calls siglongjmp() or longimp() to
restore-art environment saved prior to the sleep() call, is documented:
The details on the action associated with the SIGALRM signal, the time at which a SIGALRM
signal is scheduled to be generated, and the action associated when the SIGALRM signal is|blocked

and the signal mask of the processis not restored as part of the environment are contained in 3.4.3.2
of the PCD.1.

3.4.3.3 Returns

RO1

R0O2

72

When a call to sleep() returns because the requested time has elapsed, a value of zero is returned. (See
Assertion 4in 3.4.3.2))

When interrupted by an alarm or another signal, then a call to sleep() returns the unslept time in seconds. (See
Assertion 5in 3.4.3.2)
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3.4.3.4 Errors

There are no assertions specific to this subclause.

4. Process Environment

4.1 Process ldentification

4.1.1 Get Process and Parent Process IDs
4.1.1.1(getpid() (4.1.1)

4.1.1.1{1 Synopsis (4.1.1.1)

01(A) | If theimplementation provides C Standard {2} support:

When the header <uni st d. h> isincluded, then the function prototype
pid_t getpid(void) isdeclared. (See GA36in 2.7.3.)

Otherwise:
When the header <uni st d. h> isincluded, then the function getpid() is declared with the result
type pid_t. (See GA36in 2.7.3.)

02(C) | If getpid() is defined as a macro when the header <uni stdyh> isincluded:
When the macro getpid() isinvoked, then it expands to an expression with the result type pigl_t. (See
GA37in2.7.3)

03(C) | If getpid() is defined as amacro in the header <unj st d. h>:
It protects its return value with extraparentheses when necessary. (See GAOlin 1.3.4.)

4.1.1.1{2 Description (4.1.1.2)

04(A) | A call to getpid() returns the process ID of the calling process.
4.1.1.1{3 Returns (4.1.1.3)

There afe no assertions specific:.to this subclause.

4.1.1.1{4 Errors (4.14.4)

There affe no asseftions specific to this subclause.

4.1.1.2|getppid() (4.1.1)

4.1.1.2.1 Synopsis (4.1.1.1)

01(A) If theimplementation provides C Standard {2} support:
When the header <uni st d. h> isincluded, then the function prototype
pid_t getppid(void) isdeclared. (See GA36in2.7.3.)

Otherwise:
When the header <uni st d. h> isincluded, then the function getppid() is declared with the result
type pid_t. (See GA36in 2.7.3.)

02(C) If getppid() is defined as a macro when the header <uni st d. h> isincluded:
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When the macro getppid() is invoked, then it expands to an expression with the result type pid_t.
(See GA37in2.7.3)

03(C) If getppid() is defined as amacro in the header <uni st d. h>:
It protects its return value with extra parentheses when necessary. (See GAOlin 1.3.4.)

4.1.1.2.2 Description (4.1.1.2)
04(A) A cdl to getppid() returns the parent process ID of the calling process.

4.1.1.2.3 Returns (4.1.1.3)

There a||e no assertions specific to this subclause.
4.1.1.2{4 Errors (4.1.1.4)

There afe no assertions specific to this subclause.

4.2 Uskr ldentification

4.2.1 Get Real User, Effective User, Real Group, and Effective Group/IDs
4.2.1.1(getuid() (4.2.1)

4.2.1.1{1 Synopsis (4.2.1.1)

01(A) |[If theimplementation provides C Standard {2} support:
When the header <uni st d. h> isincluded, then the function prototype
ui d_t getuid(void) isdeclared. (see GA36in 2.7.3.)

Otherwise:
When the header <uni st d.~h> isincluded, then the function getuid() is declared with the result
type uid_t. (see GA36in 2:7223.)

02(C) |[If getuid() is defined as a macrd when the header <uni st d. h> isincluded:
When the macro getuid() isinvoked, then it expands to an expression with the result type uif_t. (see
GA37in2.7.3)

03(C) |[If getuid() isdefined as a macro in the header <uni st d. h>:
It protectslits return value with extra parentheses when necessary. (See GAOlin 1.3.4.)

4.2.1.1]2 Description (4.2.1.2)

04(A) |A cdll to getuid() returns the real user ID of the calling process.

4.2.1.1. 3 Returns<{(4-2-13)
There are no assertions specific to this subclause.
4.2.1.1.4 Errors (4.2.1.4)

There are no assertions specific to this subclause.
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4.2.1.2 geteuid() (4.2.1)
4.2.1.2.1 Synopsis (4.2.1.1)

01(A) If theimplementation provides C Standard {2} support:
When the header <uni st d. h> isincluded, then the function prototype
uid_t geteuid(void) isdeclared. (See GA36in2.7.3.)

Otherwise:
When the header <uni st d. h> isincluded, then the function geteuid() is declared with the result
type uid t. (See GA361in 2.7.3.)

02(C) | If geteuid() is defined as a macro when the header <uni st d. h> isincluded:
When the macro geteuid() is invoked, then it expands to an expression with the result-type uid_t.
(See GA37in2.7.3)

03(C) | If geteuid() is defined asamacro in the header <uni st d. h>:
It protectsits return value with extra parentheses when necessary. (See GAQL1'in 1.3.4.)

4.2.1.2{2 Description (4.2.1.2)

04(A) | A cdl to geteuid() returns the effective user ID of the calling process.
4.2.1.2{3 Returns (4.2.1.3)

There afe no assertions specific to this subclause.

4.2.1.2{4 Errors (4.2.1.4)

There afe no assertions specific to this subclause.

4.2.1.3|getgid() (4.2.1)

4.2.1.3{1 Synopsis (4.2.1.1)

01(A) |[If theimplementation provides.€ Standard {2} support:
When the header <uhi st d. h> isincluded, then the function prototypegi d_t get gi d(voi d)
is declared. (See GA36in2.7.3.)

Otherwise:
When.the’header <uni st d. h> isincluded, then the function getgid() is declared with the result
typegrd_t. (See GA36in 2.7.3))

02(C) | If getgid()-is defined as a macro when the header <uni st d. h> isincluded:
When the macro getgid() isinvoked, then it expands to an expression with the result typegid t. (See
GA37in2.7.3)

03(C) If getgid() is defined as amacro in the header <uni st d. h>:
It protects its return value with extra parentheses when necessary. (See GAOlin 1.3.4.)

4.2.1.3.2 Description (4.2.1.2)
04(A) A cdl to getgid() returns the real group ID of the calling process.
4.2.1.3.3 Returns (4.2.1.3)

There are no assertions specific to this subclause.
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4.2.1.3.4 Errors (4.2.1.4)

There are no assertions specific to this subclause.

4.2.1.4 getegid() (4.2.1)

4.2.1.4.1 Synopsis (4.2.1.1)

01(A) If theimplementation provides C Standard {2} support:

When the header <uni st d. h> isincluded, then the function prototype

H J - - H JL H (RN ] } (-4 VX W Yol DZ D)
gro_t—getegra(vora) rstuecrared(SeeGASO T Z7707)

Otherwise:
When the header <uni st d. h> isincluded, then the function getegid() is declared with the result
type gid_t. (See GA36in2.7.3.)

02(C) | If getegid() is defined as a macro when the header <uni st d. h> isincluded:
When the macro getegid() is invoked, then it expands to an expressionwith the result type gid_t.
(See GA37in2.7.3)

03(C) | If getegid() is defined as amacro in the header <uni st d. h>:

It protects its return value with extra parentheses when necessary:(See GAOl in 1.3.4.)
4.2.1.4{2 Description (4.2.1.2)

04(A) | A cdl to getegid() returns the effective group 1D of the calling process.

4.2.1.4{3 Returns (4.2.1.3)

There afe no assertions specific to this subclause.

4.2.1.4{4 Errors (4.2.1.4)

There affe no assertions specific to this subclause.

4.2.2 Spt User and Group IDs

4.2.2.1|setuid() (4.2.2)

4.2.2.1{1 Synopsis (4.2.2.1)

01(A) | If the implementation provides C Standard {2} support:
When the header <uni st d. h> isincluded, then the function prototype
int setuid(uid_t) isdeclared. (See GA36in2.7.3.)

Othérwise:
When the header <uni st d. h> isincluded, then the function setuid() is either declared with result
type int or not declared in the header. (See GA36in 2.7.3.)

02(C)  If setuid() is defined as a macro when the header <uni st d. h> isincluded:
When the macro setuid() isinvoked with the correct argument types (or compatible argument types
in the case that C Standard {2} support is provided), then it expands to an expression with the result
typeint. (See GA37in2.7.3.)

03(C) If setuid() is defined as amacro in the header <uni st d. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)
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4.2.2.1.2 Description (4.2.2.2)

04(C)

05(C)

DO1(C)

06(C)

07(C)

4221

RO1

R0O2

4221

08(C)

09(A)

IEEE Std 2003.1-1992 (Reaff 2000)

If the behavior associated with {_POSIX_SAVED_IDS} is supported and the implementation provides the

mechanism for creating processes with the appropriate privileges to change user I1Ds:
When the calling process has the required appropriate privileges to change user 1Ds, then

acdl to

setuid(uid) sets the real user ID, effective user ID, and the saved set-user ID to uid and returns a

value of zero.

If the behavior associated with {_POSIX_SAVED _|DS} is supported:
When the process does not have the required appropriate privileges to change user |

Ds, and

argument uid is equal to the real user ID or the saved set-user D, then a call to setuid(uid) sets the

unchanged.

effective, and saved setuids:
The method(s) are documented in 2.2.2.4 or in 4.2.2.2 of the PCD.1.

If the behavior associated with { POSIX_SAVED_IDS} is not supported and the'implementation
the mechanism for creating processes with the appropriate privileges to change user IDs:
When the calling process has the required appropriate privilegesto change user 1Ds, then
setuid(uid) setsthereal user ID and the effective user 1D to uid\and returns avalue of zero.

If the behavior associated with {_POSIX_SAVED_IDS} is not supperted:
When the process does not have the required appropriate privileges to change user |
argument uid is equal to the real user ID, then a call to setuid(uid) sets the effective user |
and returns a value of zero. Thereal user ID remains unchanged.

3 Returns (4.2.2.3)

When a call to setuid() completes successfully, then a value of (int)0 is returned. (See Assertion
4221.2)

When acall to setuid() compl etes unsuceessfully, then avalue of (int)- 1isreturned and setserrno to
the error. (See Assertions 8 and 9 in'4.2.2.1.4.)

4 Errors (4.2.2.4)

If the implementation Supports an invalid value for uid:

If the behavior associated with {_POSIX_SAVED _|DS} is supported:
Wihen the process does not have the required appropriate privileges to change user IDs, and
not match either the real user ID or the saved set-user-I1D, then acall to setuid(uid) returns al
(int)-1 and sets errno to [EPERM]. Neither the real nor the effective user 1D of the calling
is changed.

effective user ID to uid and returns a value of zero. The real user ID and saved set-user-) remain

If the implementation provides a method or methods for obtaining the appropriate privilegesto change real,

brovides

a cal to

Ds, and
D to uid

5 4—7 in

indicate

When thewalue of the uid argument isinvalid, then acall to setuid(uid) returnsavalue of (int)-1 and
sets errhojto [EINVAL]. Neither the real nor the effective user ID of the calling processis ¢hanged.

Lid does
\value of
process

Otherwise:
When the process does not have the required appropriate privilegesto change user IDs, and

uid does

not match the real user 1D, then a call to setuid(uid) returns a value of (int)-1 and sets errno to

[EPERM]. Neither the real nor the effective user ID of the calling process is changed.
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4.2.2.2 setgid() (4.2.2)
4.2.2.2.1 Synopsis (4.2.2.1)

01(A) If theimplementation provides C Standard {2} support:
When the header <uni st d. h> isincluded, then the function prototypei nt setgi d(gi d_t)
isdeclared. (See GA36in 2.7.3.)

Otherwise:
When the header <uni st d. h> isincluded, then the function setgid() is either declared with result
type int or not declared in the header. (See GA361in 2.7.3.)

02(C) | If setgid() is defined as a macro when the header <uni st d. h> isincluded:
When the macro setgid() isinvoked with the correct argument types (or compatible.argument types
in the case that C Standard {2} support is provided), then it expands to an expressionwith the result
typeint. (See GA37in2.7.3.)

03(C) | If setgid() is defined as amacro in the header <uni st d. h>:
It evaluates its arguments only once, fully protected by parentheses whenhecessary, and protectsits
result value with extra parentheses when necessary. (See GAOl in 1:3.4.)

4.2.2.2{2 Description (4.2.2.2)

04(C) | If the behavior associated with { _POSIX_SAVED_IDS} is supported and the implementation provides the
mechanism for creating processes with the appropriate privileges'to change group I1Ds:
When the calling process has the required appropriate privileges to change group IDs, thenja call to
setgid(gid) setstherea group ID, effective group 1D, and the saved set-group ID to gid and returns
avaue of zero.

05(C) | If the behavior associated with {_POSIX_SAVED, IDS} is supported:
When argument gid is equal to the realgroup ID or the saved set-group ID, then acall to sefgid(gid)
sets the effective group ID to gid and returns avalue of zero. The real group 1D, saved set-gfoup ID,
and any supplementary group DS remain unchanged.

D01(C)| If the implementation provides a méthod or methods for obtaining the appropriate privileges to change rea
and effective group IDs:
The method(s) are-documented in 2.2.2.4 or in 4.2.2.2 of the PCD.1.

06(C) |[If the behavior associated with {_POSIX_SAVED_IDS} is not supported and the implementation provides
the mechanism for creating processes with the appropriate privileges to change group IDs:
When aprecess has the required appropriate privileges to change group | Dsthen acall to sefgid(gid)
sets the real group ID and the effective group 1D to gid and returns avalue of zero.

07(C) | If the behavior associated with (_POSIX_SAVED_IDS) is not supported:
When the process does not have the required appropriate privileges to change group IDs, and
argument gid isequal to thereal group ID, then acall to setgid(gid) setsthe effective group ID to gid
and returns avalue of zero. The real group ID and any supplementary group |Ds remain unghanged.

4.2.2.2.3 Returns (4.2.2.3)

RO1 When a call to setgid() completes successfully, then a value of (int)0 is returned. (see Assertions 4-7 in
42222)

R02 When a call to setgid() completes unsuccessfully, then avalue of (int)-1 isreturned and setserrno to indicate
the error. (see Assertions8 and 9in 4.2.2.2.4.)

78 Copyright © 2000 IEEE All Rights Reserved


https://iecnorm.com/api/?name=aea18177ef5e3ce611bf1e13c69411ff

ISO/IEC 14515-1:2000(E) IEEE Std 2003.1-1992 (Reaff 2000)
Test Methods for Measurina Conformance to POSIX—Part 1: System Interfaces

4.2.2.2.4 Errors (4.2.2.4)

08(C) If theimplementation supports an invalid value for gid:
When the value of gid argument isinvalid, then acall to setgid(gid) returnsavalue of (int)-1 and sets
errno to [EINVAL]. Neither the real nor the effective group ID of the calling process is changed.

09(A) If the behavior associated with {_POSIX_SAVED_IDS} is supported:
When the process does not have the required appropriate privileges to change group IDs, and gid
does not match either the real group ID or the saved set-group-I1D, then a call to setgid(gid) returns
avaue of (int)-1 and sets errno to [EPERM]. Neither the rea nor the effective group ID of the
calling process is changed.

Otherwise:
When the calling process does not have the required appropriate privileges to change'group | Ds, and
gid does not match the real group 1D, then a call to setgid(gid) returns a value,of (int)-1 jand sets
errno to [EPERM]. Neither the real nor the effective group ID of the calling process is changed.

4.2.3 getgroups()
4.2.3.1|Synopsis

01(A) | If theimplementation provides C Standard {2} support:
When the header <uni st d. h> isincluded, then the funefien prototype
int getgroups(int, gid_t *) isdeclared. (See GA36in 2.7.3.)

Otherwise:
When the header <uni st d. h> isincluded, ther'the function getgroups() is either declared with
result type int or not declared in the header. (See GA36in 2.7.3.)

02(C) | If getgroups() is defined as a macro when the header <uni st d. h> isincluded:
When the macro getgroups() is invoked with the correct argument types (or compatible argument
typesin the case that C Standard {2} support is provided), then it expandsto an expression|with the
result type int. (See GA37 in 2:7%3.)

03(C) |[If getgroups() is defined as a macra'in the header <uni st d. h>:
It evaluates its arguments-only once, fully protected by parentheses when necessary, and protects its
result value with extra'parentheses when necessary. (See GAOlin 1.3.4.)

4.2.3.2|Description

04(A) |If {NGROUPS MAX} >0:
When\the value of gidsetsize is greater than or equal to the number of supplementary group IDs of
theprocess, then a call to getgroups(gidsetsize, grouplist) places the current list of supplgmentary
group 1Ds (which may also contain the effective group ID of the calling process) into the array
grouplist and returns the number of supplementary group IDs placed in grouplist.

Othérwise:
A call to getgroups(gidsetsize, grouplist) places no supplementary group IDsinto the array grouplist
and returns a value of zero.

DO1(C) If the values of array entries with indices larger than or equal to the returned value from getgroups() is
documented:
The details are contained in 4.2.3.2 of the PCD.1.

05(A) When gidsetsize is zero, then a call to getgroups(gidsetsize, grouplist) returns the number of supplementary
group IDs (which may also contain the effective group 1D of the calling process) associated with the calling
process without modifying the array pointed to by the grouplist argument.
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06(A) A cal to getgroups(gidsetsize, grouplist) returns a value less than or equal to that returned by
sysconf(_SC_NGROUPS _MAX).

4.2.3.3 Returns

RO1 When acall to getgroups() completes successfully, then the number of supplementary group IDsis returned.
(See Assertions4and 5in 4.2.3.2.)

R02 When a call to getgroups() completes unsuccessfully, then a value of (int)- 1 is returned and sets errno to
indicate the error. (See Assertion 7in 4.2.3.4.)

4.2.3.4|Errors

07(C) |If acall to sysconf(_SC_NGROUPS MAX) returns a value greater than zero:
When the parameter gidsetsize is not equal to zero and is less than the number of supplgmentary
group IDs, then acall to getgroups(gidsetsize, grouplist) returns avalue of (int)-1 and setsjerrno to
[EINVAL].

4.2.4 getlogin()
4.2.4.1|Synopsis

01(A) | If theimplementation provides C Standard {2} support:
When the header <uni st d. h> isincluded, then the fuhction prototype
char * getl ogi n(voi d) isdeclared. (See GA36in2.7.3.)

Otherwise:
When the header <uni st d. h> isincluded)then the function getlogin() is declared with the result
type char *. (See GA36in 2.7.3.)

02(C) | If getlogin() is defined as a macro when the header <uni st d. h> isincluded:
When the macro getlogin() is invoked, then it expands to an expression with the result type char *.
(See GA37in 2.7.3)

03(C) [ Ifgetlogin() is defined as a macrg inthe header <uni st d. h>:

It protects its return vaue with extra parentheses when necessary. (See GAOl in 1.3.4.)
4.2.4.2|Description

04(A) | A call togetloginf) ‘returns a pointer to the login name of the user associated by the login activity with the
controlling terminal.

Testing Regdirements:
Test for the condition when thereal user ID is equal to the effective user ID and when it isrjot equal
to the effective user ID.

4.2.4.3'Returs

RO1 When acall to getlogin() completes successfully, then a pointer to the login name of the user is returned. (See
Assertion 4in 4.2.4.2.)

05(B) When acall to getlogin() completes unsuccessfully because the login name of the user cannot be found, then
aNULL pointer is returned.

See Reason 2 in Section 5. of POSIX.3 {4}.

D01(C) If thereturn valuefrom getlogin() pointsto static datathat may be overwritten by each getlogin() call, and this
is documented:
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The details are contained in 4.2.4.3 of the PCD.1

4.2.4.4 Errors

D02(C) If it is documented whether error conditions are detected for getlogin():
The details are contained in 4.2.4.4 of the PCD.1.

4.3 Process Groups

4.3.1 getparp()

4.3.1.1|Synopsis

01(A) | If theimplementation provides C Standard {2} support:
When the header <uni st d. h> isincluded, then the function prototype
pid_t getpgrp(void) isdeclared. (See GA36in2.7.3.)

Otherwise:
When the header <uni st d. h> isincluded, then the function getpgrp() is declared with the result
type pid_t. (See GA36in 2.7.3.)

02(C) | If getpgrp() is defined as a macro when the header <uni st d. h>_isincluded:
When the macro getpgrp() is invoked, then it expands‘to an expression with the result type pid_t.
(See GA37in2.7.3)

03(C) | If getpgrp() is defined as amacro in the header <uni st-ds\h>:
It protectsits return value with extra parentheses when necessary. (See GAOl in 1.3.4.)

4.3.1.2|Description

04(A) | A cdl to getpgrp() returns the process group*l D of the calling process.
4.3.1.3|Returns

There affe no assertions specific to this subclause.

4.3.1.4(Errors

There afe no assertions specific to this subclause.

4.3.2 setsid()

4.3.2.1|Synopsis

01(A) [Ifthe implementation provides C Standard {2} support:
When the header <uni st d. h> isincluded, then the function prototypepi d_t set si d(voi d)
isdeclared. (See GA36in 2.7.3.)

Otherwise:
When the header <uni st d. h> isincluded, then the function setsid() is declared with the result
type pid_t. (See GA36in 2.7.3.)

02(C) If setsid() is defined as a macro when the header <uni st d. h> isincluded:
When the macro setsid() isinvoked, then it expands to an expression with the result type pid_t. (See
GA37in2.7.3)
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03(C) If setsid() is defined as amacro in the header <uni st d. h>:
It protects its return value with extra parentheses when necessary. (See GAOlin 1.3.4.)

4.3.2.2 Description

04(A) When the calling process is not a process group leader, then a call to setsid() creates a new session, and the
value of the process group ID of the calling processis returned.

05(A) The new session created with a call to setsid() has the calling process as the session leader. On return from a
successful call to setsid(), the calling process is the process group leader of a new process group.

06(PCTE—GTHDEHCEAUNTESTED)
When acall to setsid() completes successfully, then on return the process has no controlling terming| .
07(A) |[A call to setsid() sets the process group ID of the calling process to the process ID of the calling process.

RO1 When a call to setsid() completes successfully, then on return the calling process is,thg only process in the
new process group and this calling process is the only processin the new session, (See Assertions4fand 5in
4.322)

4.3.2.3|Returns
R0O2 When a call to setsid() completes successfully, then the value of thé-process group ID of the calling process
isreturned. (See Assertion 4in 4.3.2.2.)
R0O3 When a call to setsid() completes unsuccessfully, then a value of (pid_t)- 1 is returned and sets prrno to
indicate the error. (See Assertions8 and 9in 4.3.2.4.)
4.3.2.4(Errors

08(PCT|S_GTI_DEVICE?A:UNTESTED)

When the calling processis already a process group leader, then acall to setsid() returns avalue of (pid_t)-1
and sets errno to [EPERM)]. The calling,process does not relinquish its controlling terminal .

09(PCT)S_GTI_DEVICE?B:UNTESTED)

When the process group | D-of:a’process other than the calling process matches the process ID of the calling
process, then a call to setsid() returns a value of (pid_t)-1 and sets errno to [EPERM]. The calling| process
does not relinquish its tentrolling terminal.

See Reason 3 in Section 5. of POSX.3 {4].
4.3.3 setpgid()

4.3.3.1|Synopsis

01(A) | [fthe implementation provides C Standard {2} support:
When the header <uni st d. h> isincluded, then the function prototype
int setpgid(pid_t, pid_t) isdeclared. (See GA36in2.7.3.)

Otherwise:
When the header <uni st d. h> isincluded, then the function setpgid() is either declared with result
type int or not declared in the header. (See GA36in 2.7.3.)

02(C) If setpgid() is defined as a macro when the header <uni st d. h> isincluded:
When the macro setpgid() isinvoked with the correct argument types (or compatible argument types
in the case that C Standard {2} support is provided), then it expands to an expression with the result
typeint. (See GA37in2.7.3.)
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03(C) If setpgid() is defined as a macro in the header <uni st d. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

4.3.3.2 Description

DO1(C) If {_POSIX_JOB_CONTROL} isnot defined and it is documented whether setpgid() is supported:
The documentation isin 4.3.3.2 of the PCD.1.

04(C) If either the behavior associated with (_POSIX_JOB_CONTROL} or setpgid() is supported:
When pid refersto aprocessthat is not a session |eader, pgid and pid are not equal, pgid matchesthe
process group D of aprocess in the same session as the calling process, pid matches theprpcess ID
of a process in the same session as the calling process, and pid matches the process1D of a child
process of the calling processthat has not executed an exec function, then acall to&etpgid() setsthe
process group 1D of the indicated process to pgid and returns a value of zero.

05(C) |[If either the behavior associated with {_POSIX_JOB_CONTROL} or setpgid() is supported:
When pid refers to a process that is not a session leader, pgid and pid ‘are’equal, pid matches the
process | D of aprocessin the same session as the calling process, and pid matches the procgss ID of
achild process of the calling process that has not executed an ex ec\function, then acall to getpgid()
sets the process group D of the indicated process to pgid and returns a value of zero.

06(C) | If either the behavior associated with { POSIX_JOB_CONTROL} @r,setpgid() is supported:
When pid refers to a process that is not a session leader, pgid matches the process group ID of a
process in the same session as the calling process, and-pid is equal to zero, then a call to getpgid()
sets the process group ID of the calling process topgid and returns a value of zero.

07(C) | If either the behavior associated with { POSIX_JOBCONTROL} or setpgid() is supported:
When pid refers to a process that is not asession leader, pid matches the process ID of apfjocessin
the same session as the calling processcpgid is equal to zero, and pid matches the procesg ID of a
child process of the calling process that has not executed an exec function, then acall to getpgid()
sets the process group | D of the target process to pid and returns a value of zero.

08(C) | If either the behavior associated with {\POSIX_JOB_CONTROL} or setpgid() is supported:
When the pid of the calling.process is not a session leader, and when both the pid and pgid gre set to
zero, then a call to sefpgid() sets the group 1D of the calling process equal to its process ID and
returns a value of zéro:

RO1 A call to setpgid() returns avalue of (int)- 1 and setserrno to [ENOSY S]. (See Assertion 12in 4.3.3.4.)

4.3.3.3|Returns
R02 When a calhto setpgid() completes successfully, then a value of (int)0 is returned. (See Assertions 4-8 in
4.33.2)

R0O3 When a call to setpgid() completes unsuccessfully, then a value of (int)- 1 is returned and sets grrno to
indicate the error. (See Assertions 9-16in 4.3.3.4.)

4.3.3.4 Errors

09(C) If either the behavior associated with { POSIX_JOB_CONTROL} or setpgid() is supported:
When the value of the pid argument matches the process | D of achild process of the calling process,
and when the child process has successfully executed an exec () function, then acall to set pgid(pid,
paid) returns a value of (int)-1 and sets errno to [EACCES]. The process group ID of the calling
process is not changed.

10(C) If either the behavior associated with { _POSIX_JOB_CONTROL} or setpgid() is supported:
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When the value of the pgid argument is less than zero, then a call to set pgid(pid, pgid) returns a
value of (int)-1 and sets errno to [EINVAL]. The process group ID of the calling process is not
changed.

11(C) If either the behavior associated with { POSIX_JOB_CONTROL} or setpgid() is supported and the
implementation supports an invalid value when pgid is greater than O:
When the value of the pgid argument isinvalid, then a call to set pgid(pid, pgid) returns a value of
(int)-1 and setserrno to [EINVAL]. The process group ID of the calling processis not changed.

12(C) If the behavior associated with {_POSIX_JOB_CONTROL} is not supported and setpgid() is not supported:
A call to setpgid() returns avalue of (int)-1 and sets errno to [ENOSY S]. The process group ID of

) - H I (!
thecattmgprocesstsnotchanged:

13(C) | If either the behavior associated with { _POSIX_JOB_CONTROL} or setpgid() is supported:
When the value of the pid argument matches the process ID of a session leader) then & call to
setpgid(pid, pgid) returnsavalue of (int)-1 and setserrno to [EPERM]. The process group I[D of the
calling process is not changed.

14(C) | If either the behavior associated with {_POSIX_JOB_CONTROL} or setpgid() i$supported:
When the value of the pid argument matches the process | D of a child precess of the calling|process,
and when the child process is not in the same session as the ‘calling process, then a call to
setpgid(pid, pgid) returns avalue of (int)-1 and setserrno to [EPERM]. The process group I[D of the
calling process is not changed.

15(C) | If either the behavior associated with { _POSIX_JOB_CONTROL} or setpgid() is supported:
When the value of the pgid argument does not match the process ID of the process indicated by the
pid argument, and when there is no process with/aprocess group 1D that matches the valug of pgid
argument in the same session as the calling progess, then a call to setpgid(pid, pgid) returng avalue
of (int)-1 and sets errno to [EPERM]. The process group ID of the calling process is not chjanged.

16(C) | If either the behavior associated with {_POSIX_dOB_CONTROL} or setpgid() is supported:
When the value of the pid argument:dees not match the process ID of the calling process or a child
process of the calling process, then a call to setpgid(pid, pgid) returns a value of (int)-1 jand sets
errno to [ESRCH]. The processigroup ID of the calling processis not changed.

4.4 Sygtem Identification
4.4.1 upame()
4.4.1.1|Synopsis

01(A) | If the implementation provides C Standard {2} support:
WHhen the header <sys/ ut sname. h> isincluded, then the function prototype
i-nt unane(struct utsname *) isdeclared. (See GA36in2.7.3.)

Otherwise:
When the header <sys/ ut snane. h> is included, then the function uname() is either feclared
with result type int or not declared in the header. (See GA36in 2.7.3.)

02(C) If uname() is defined as a macro when the header <sys/ ut snane. h> isincluded:
When the macro uname() isinvoked with the correct argument types (or compatible argument types
in the case that C Standard {2} support is provided), then it expands to an expression with the result
typeint. (See GA37in2.7.3.)

03(C) If uname() isdefined as amacro in the header <sys/ ut shane. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)
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4.4.1.2 Description

04(A) A call to uname(name) storesinformation identifying the current operating system in a structure pointed to by
name and returns a nonnegative value.

05(A) When the header <sys/ ut sname. h> is included, then the data items sysname, nodename, release,
version, and machine are members of struct utsname.

06(A) Whenacall to uname() is successful, then the sysname, nodename, release, version, and machine elements of
the utsname structure referenced by name are each null-terminated character arrays.

DO1(A) Theformat of each member of struct utsname defined in Table 4-1 of POSIX.1 {3} isdescribedin 4.4.1.2 of
the PCD.1.

4.4.1.3|Returns

RO1 When a call to uname() completes successfully, then a nonnegative value is returnet))(See Assertion 4 in
4.4.1.2)

07(B) [Whenacall to uname() completes unsuccessfully, then avalue of (int)- 1 isreturned and setserrno tolindicate
the error.

See Reason 2 in Section 5. of POSIX.3 {4}.
4.4.1.4|Errors

D02(C)| If error conditions are detected for uname(), and this is documented:
The details are contained in 4.4.1.4 of the PCD.4.

4.5 Time
4.5.1time()
4.5.1.1|Synopsis

01(A) |[If theimplementation providesC Standard {2} support:
When the header <tji'ne. h> isincluded, then the function prototypeti me_ti me(ting_t *)
isdeclared. (See GA36in 2.7.3.)

Otherwise:
When theheader <t i me. h> isincluded, then the function time() is declared with the regult type
time-t,(See GA36in 2.7.3)

02(C) | If time()(isdefined as a macro when the header <t i me. h> isincluded:
When the macro time() isinvoked with the correct argument types (or compatible argument|typesin
the case that C Standard {2} support is provided), then it expands to an expression with the result
typetime t. (See GA371in 2.7.3.)

03(C) If time() isdefined asamacro in the header <t i me. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

4.5.1.2 Description

04(A) When tloc is NULL or when tloc is a valid address, then a call to time(tloc) returns the value of time in
seconds since the Epoch.
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05(A) Whentlocis other than aNULL pointer, then a call to time(tloc) causes the return value to be stored in the
location pointed to by tloc.

4.5.1.3 Returns

RO1 When a call to time() completes successfully, then the value of time is returned. (See Assertions 4 and 5in
45.1.2)

06(B) When a call to time() completes unsuccessfully, then a value of (time t)-1 is returned and sets errno to
indicate the error.

DA
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4.5.1.4|Errors

DO01(c) | If the implementation documents whether and under what conditions errors are detected for time():
The details are contained in 4.5.1.4 of the PCD.1.

4.5.2 times()
4.5.2.1|Synopsis

01(A) | If theimplementation provides C Standard {2} support:
When the header <sys/ t i mes. h> isincluded, thenthe function prototype
clock _t times(struct tms *) isdeclareds(See GA36in2.7.3.)

Otherwise:
When the header <sys/ t i mes. h> isincluded, then the function times() is declared with the result
type clock t. (See GA36in 2.7.3.)

02(C) |[If times() is defined as a macro when the headér <sys/ t i nes. h> isincluded:
When the macro times() is invokeghwith the correct argument types (or compatible argument types
in the case that C Standard { 2} stpport is provided), then it expands to an expression with the result
type clock t. (See GA37in2.7.3.)

03(C) | If times() is defined as a macro in-the header <sys/ti nes. h>:
It evaluates its arguivients only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

4.5.2.2|Description

04(A) [When the header'<sys/ ti nes. h> isincluded, then the structure tms is defined and contains at |east the
memberstms-utime, tms_stime, tms_cutime, and tms_cstime of type clock_t.

RO1 All members of the structure pointed to by buffer, after a call to times(buffer), contains information feported
inunits of clock ticks. (See Assertions6-91in 4.5.2.2.)
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in the past is returned.

R02 A call to times(buffer) from a parent process fills the structure pointed to by buffer with accounting
information that contains the tms_cutime and tms_cstime times for processes for which wait() or waitpid()
have been called, and that does not contain tms_cutime and tms_cstime times for those processes for which
the call to wait() or waitpid() has not waited. (See Assertions8 and 9in 4.5.2.2.)

06(A) A call to times(buffer) fills the structure pointed to by buffer with accounting information, and the value
tms_utime in clock ticks is the CPU time charged for the execution of user instructions while executing
instructions of the calling process.
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07(A) A call to times(buffer) fills the structure pointed to by buffer with accounting information, and the value
tms_stime in clock ticks is the CPU time charged for the execution by the system on behalf of the calling
process.

08(A) A call to times(buffer) fills the structure pointed to by buffer with accounting information that contains the
tms_cutime, in clock ticks, which is the sum of the tms utime and tms cutime of all terminated child
processes for which wait() or waitpid() has been called, and that does not contain the tms_utime and
tms_cutime times for those processes for which the call to wait() or waitpid() has not waited.

09(A) A call to times(buffer) fills the structure pointed to by buffer with accounting information that contains the
tms_cstimein clock ticks, which isthe sum of the tms_stimeand tms_cstime of all terminated child processes
i i Tt i i fme times

for those processes for which the call to wait() or waitpid() has not waited.
4.5.2.3[Returns
R0O3 When acall to times() completes successfully, then the elapsed real timein clock ticksfrom an arbitrary point

in the past is returned. (See Assertion 5in 4.5.2.2.)

10(A) | A call to times() keeps the arbitrary point in the past as a constant between invocations of times() wjthin the
same process.

11(B) [When acall to times() completes unsuccessfully, then a value of (clock t)-1 is returned and sets prrno to
indicate the error.

See Reason 2 in Section 5. of POSIX.3 {4}.

D01(C)| If it is documented whether the return value from times()ymay overflow the range of type clock _t:
The details are contained in 4.5.2.3 of the PCD 1.

4.5.2.4(Errors

D02(C)| If the implementation documents whether.and under what conditions errors are detected for times():
The details are contained in 4.5.2/4 of the PCD.1.

4.6 Enyvironment Variables
4.6.1 getenv()
4.6.1.1|Synopsis

01(A) | If the implementation provides C Standard {2} support:
When the header <st dl i b. h> isincluded, then the function prototype
c¢har * getenv(const char *) isdeclared. (See GA36in2.7.3.)

Otherwise:
When the header <st dl i b. h> is included, then the function getenv() is declared with the result
type char *. (See GA36in 2.7.3.)

02(C) If getenv() is defined as a macro when the header <st dl i b. h> isincluded:
When the macro getenv() isinvoked with the correct argument types (or compatible argument types
in the case that C Standard {2} support is provided), then it expands to an expression with the result
type char *. (See GA37in 2.7.3.)

03(C) If getenv() is defined asamacro in the header <st dl i b. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)
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4.6.1.2 Description

04(A) A cdl to getenv(name) returns a pointer to the value associated with the environment variable name.
05(A) A cdl to getenv(name) returnsa NUL L pointer for names that do not exist in the environment.
06(A) Upper- and lowercase lettersin the environment retain their unique identities.

07(A) Environment variable names support the portable filename character set.

4.6.1.3 Returns

RO1 When a call to getenv() completes successfully, then either a pointer to a string containing the envifonment
variable is returned or, if the environment variable requested cannot be found, a NULL pointer. is eturned.
(See Assertions4and 5in 4.6.1.2.)

08(D) | If the implementation supports error conditions for getenv():
When acall to getenv() completes unsuccessfully, then a NULL pointer is'returned to ind|cate the
error.

See Reason 2 in Section 5. of POSIX.3 {4}.

DO1(C)| If it is documented whether the return value from getenv() points to static-data that may be overwfitten by
subsequent calls to getenv():
The details are contained in 4.6.1.3 of the PCD.1.

4.6.1.4|Errors

D02(C)| If the implementation documents whether and under what conditions errors are detected for getenv(]:
The details are contained in 4.6.1.4 of theRGD.1.

4.7 Tefminal Identification
4.7.1 clermid()
4.7.1.1|Synopsis

01(A) | If theimplementation provides C Standard {2} support:
When the header <st di 0. h> isincluded, then the function prototype
char * (cterm d(char *) isdeclared. (See GA36in2.7.3.)

Otherwise:
When'the header <st di 0. h> isincluded, then the function ctermid() is declared with the result
type char *. (See GA36in 2.7.3.)

02(C) | If ctermid() is defined as a macro when the header <st di 0. h> isincluded:
When the macro ctermid() isinvoked with the correct argument types (or compatible argumg

o cll Ul U SUPJPU PTOvIUcU CAlJA U U dITCAUITSSIUITVY

type char *. (See GA37in 2.7.3.)
03(C) If ctermid() isdefined as amacro in the header <st di 0. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)
4.7.1.2 Description

04(PCTS_GTI_DEVICE?A:UNTESTED)
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A call to ctermid() generates a string that, when used. as a pathname, refersto the current controlling terminal
for the current process.

05(PCTS_GTI_DEVICE?A:UNTESTED)
When a call to ctermid((char *) 0) completes successfully, then a pointer to a string is returned that, when
used as a pathname, refers to the current controlling terminal of the process.

4.7.1.3 Returns

06(A) When the header <st di 0. h> isincluded, then the symbolic constant L_ctermid is defined and has avalue

L
greater-thamzero:

07(PCTS_GTI_DEVICE?A:UNTESTED)

When acall to ctermid(s) completes successfully and sisnot aNUL L pointer, then a string that, wien used
as a pathname, refersto the current controlling terminal is placed in the character array-towhich s pqints, the
length of the string pointed to by sislessthan L_ctermid bytes, and the value of s isreturned.

08(B) |Whenacal to ctermid() completes unsuccessfully, then an empty string is returned.
See Reason 2 in Section 5. of POSIX.3 {4}.

DO1(C)| If it is documented whether the argument to ctermid() is a NUL L—pointer when the return value from
ctermid() points to static data that may be overwritten by subsequent-eallsto ctermid():
The details are contained in 4.7.1.3 of the PCD.1.

4.7.1.4|Errors

D02(C)| If the implementation documents whether and under What conditions errors are detected for ctermid():
The details are contained in 4.7.1.4 of theRCD.1.

4.7.2 Determinable Terminal Device Name
4.7.2.1|ttyname() (4.7.2)
4.7.2.1{1 Synopsis (4.7.2.1)

01(A) | If theimplementation provides C Standard {2} support:
Whenthe header <uni st d. h>isincluded, thenthefunction prototypechar * ttynamg(int)
is declared. (See GA36in 2.7.3.)

Otherwise:
Whenrthe header <uni st d. h> isincluded, then the function ttyname() is declared with the result
type char *. (See GA36in 2.7.3.)

02(C) | If ttyname() is defined as a macro when the header <uni st d. h> isincluded:
When the macro ttyname() is invoked with the correct argument types (or compatible argument
typestithe-casethat-C-StandarcH{2-supportisprovided)therttexpandsto-an-expressonwith the

result type char *. (See GA37in2.7.3.)

03(C) If ttyname() is defined as a macro in the header <uni st d. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)
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4.7.2.1.2 Description (4.7.2.2)

04(PCTS_GTI_DEVICE?A:UNTESTED)

A call to ttyname(fildes) returns a pointer to a string containing a null-terminated pathname for the terminal
associated with file descriptor fildes.

DO1(C) If it is documented whether the return value from ttyname() points to static data that may be overwritten by
subsequent calls to ttyname():
The details are contained in 4.7.2.2 of the PCD.1.

4.7.2 13 Returms(4-72-3)

05(A) [ When the file descriptor argument is not avalid file descriptor associated with aterminal device; then a call
to ttyname(fildes) completes unsuccessfully, and aNULL pointer is returned.

06(B) [When the pathname cannot be determined, then a call to ttyname(fildes) completes‘ansuccessfullly, and a
NULL pointer is returned.

See Reason 3 in Section 5. of POSIX.3 [4].
4.7.2.1{4 Errors (4.7.2.4)

D02(C)| If the implementation documents whether and under what conditions-errors are detected for ttyname():
The details are contained in 4.7.2.4 of the PCD.1.

4.7.2.2fisatty() (4.7.2)
4.7.2.2{1 Synopsis (4.7.2.1)

01(A) | If theimplementation provides C Standard { 2} \support:
When the header <uni st d. h>.istincluded, then the function prototypei nt isatty(|nt) is
declared. (See GA361in 2.7.3.)

Otherwise:
When the header <unj st d. h> isincluded, then the function isatty() is either declared with result
typeint or not declaredin the header. (See GA36in 2.7.3.)

02(C) | If isatty() isdefined asamacro when the header <uni st d. h> isincluded:
When the miaero isatty() is invoked with the correct argument types (or compatible argument types
in the casethat C Standard {2} support is provided), then it expands to an expression with the result
type int..(See GA37in 2.7.3.)

03(C) | If isatty().isdefined as amacro in the header <uni st d. h>:
Itevaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

4.7.2.2 2 Besertpton{(4+22)

04(PCTS_GTI_DEVICE?A:UNTESTED)

When the argument fildes is a valid file descriptor associated with a terminal, then a call to isatty(fildes)
returnsavale of 1.

05(A) When the argument fildes is not afile descriptor associated with aterminal, then a call to isatty(fildes) returns
avaue of 0.
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4.7.2.2.3 Returns (4.7.2.3)

There are no assertions specific to this subclause.

4.7.2.2

.4 Errors (4.7.2.4)

IEEE Std 2003.1-1992 (Reaff 2000)

D01(C) If theimplementation documents whether and under what conditions errors are detected for isatty():

The details are contained in 4.7.2.4 of the PCD.1.

4.8 Configurable System Variables

48.1s

48.1.1

01(A)

02(C)

03(C)

4.8.1.2

04(A)

05(A)

06(A)

07(A)

sconf() (4.8.1)
Synopsis
If the implementation provides C Standard {2} support:

isdeclared. (See GA36in 2.7.3.)

Otherwise:
When the header <uni st d. h> isincluded, then the functien/sysconf() is declared with t
type long. (See GA36in 2.7.3.)

If sysconf() is defined as a macro when the header <uni st d., h= isincluded:

in the case that C Standard {2} support is provided), then it expands to an expression with t
type long. (See GA371in 2.7.3.)

If sysconf() is defined as a macro in the header <uni st d. h>:
It evaluates its arguments only once,fully protected by parentheses when necessary, and pr
result value with extra parentheses:\when necessary. (See GAOlin 1.3.4.)

Description

When the header <uni st d.:h>isincluded, then the symbolic constants

_SC_ARG_MAX, _SC_CHILD_MAX, _SC_CLK_TCK, _SC_NGROUPS MAX,_SC_OPEN_M
_SC _JOB_CONTROL,_SC_SAVED_IDS, _SC_VERSION, _SC_STREAM_MAX, and

_SC TZNAME_MAX:are defined and are distinct.

If ARG_MAX isdéfined when the header <l i mi t s. h> isincluded:
A call\'to sysconf(_SC_ARG_MAX) either returns -1 without changing errno or returns
greater than or equal to {ARG_MAX}.

Otherwise:
A call to sysconf(_ SC_ARG_MAX) either returns -1 without changing errno or returns
greater than or equal to{ POSIX ARG MAX}.

When the header <uni st d. h> isincluded, then the function prototypeT ong sysconf{(i nt)

he result

When the macro sysconf() isinvoked with the corregt argument types (or compatible argument types

he result

btectsits

AX,

a value

a value

If CHILD_MAX isdefined when the header <I i mi t s. h> isincluded:

A call to sysconf(_SC_CHILD_MAX) either returns -1 without changing errno or returns a value

greater than or equal to {CHILD_MAX}.

Otherwise:

A call to sysconf(_SC_CHILD_MAX) either returns -1 without changing errno or returns a value

greater than or equal to {_POSIX_CHILD_MAX}.

A call to sysconf(_SC_CLK_TCK) returns a value equal to the value returned by the macro CLK_TCK,

definedin<ti nme. h>.
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08(A) A call to sysconf(_ SC_ NGROUPS MAX) returns a value greater than or equal to the value of
NGROUPS MAX in<limts. h>.

09(A) If OPEN_MAX isdefined when the header <l i mi t s. h> isincluded:
A call to sysconf(_SC_OPEN_MAX) either returns -1 without changing errno or returns a value
greater than or equal to { OPEN_MAX}.

Otherwise:
A call to sysconf(_SC_OPEN_MAX) either returns -1 without changing errno or returns a value
greater than or equal to {_POSIX_OPEN_MAX}.

10(A) _If STREAM MAX is defined when the header <l i mi t s. h> isincluded:
A call to sysconf(_SC_STREAM_MAX) either returns -1 without changing errno or returns a value
greater than or equal to { STREAM_MAX}.

Otherwise:
A call to sysconf(_SC_STREAM_MAX) either returns -1 without changing etrno or returnsg a value
greater than or equal to {_POSIX_STREAM_MAX}.

11(A) |[If TZZNAME_MAX is defined when the header <l i mi t s. h> isincluded:
A call to sysconf(_SC_TZNAME_MAX) either returns -1 without chianging errno or returnsg a value
greater than or equal to {TZNAME_MAX}.

Otherwise:
A call to sysconf(_ SC_TZNAME_MAX) either returns -1 without changing errno or returnsg a value
greater than or equal to {_POSIX_TZNAME_MAX}.

12(A) [If {_POSIX_JOB_CONTROL} isdefined when the header<uni st d. h> isincluded:
A call to sysconf(_SC_JOB_CONTROL) returns'avalue other than -1.

Otherwise:
A call to sysconf(_SC_JOB_CONTROL)-does not change the value of errno.

13(A) | If {_ POSIX_SAVED IDS} isdefined whenithe header <uni st d. h> isincluded:
A call to sysconf(_SC_SAVED, IDS) returns a value other than -1.

Otherwise:
A call to sysconf(_SC SAVED_IDS) does not change the value of errno.

14(A) | A call to sysconf(_SC_VERSION) returns avalue equal to {_POSIX_VERSION}.

D01(C)| If the implementation supports variables beyond those listed in Table 4-2 of POSIX.1 {3}, and this is
documented:
The details-are contained in 4.8.1.2 of the PCD.1.

4.8.1.3|Returns

RO1 Whenra-eall to sysconf(name) completes unsuccessfully because argument name is an invalid valug, then a
valueof (long)-1 isreturned. (See Assertion 18in 4.8.1.4.)

A A
v, VO asSOCrareGwv - o

15(C)

A call to sysconf(_SC_EOB_CO_NTRC_)L) returns a value of (long)-1, and the value of errno is not
changed.

16(C) If the behavior associated with { POSIX_SAVED_IDS} is not supported:
A cdl to sysconf(_SC_SAVED _IDS) returns a value of (long)-1, and the value of errno is not
changed.

R02 When a call to sysconf(name) completes successfully and the variabl e corresponding to the argument name is
defined on the system, then the current variable value on the system is returned. (See Assertions 5-14 in
4.8.1.2)
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17(B) When a call to sysconf(name) completes successfully, then the value returned does not change during the
lifetime of the calling process.

See Reason 3 in Section 5. of POSIX.3 {4}.
4.8.1.4 Errors

18(A) When the value of the argument name isinvalid, then a call to sysconf(name) returns a value of(long)-1 and
setserrno to [EINVAL].

4.8.2 Special Symbol {CLK TCK} (4.8.1.5)

R0O3 The special symbol CLK_TCK yields the same result as a call to sysconf(_SC_CLK_TCK). (See AsLe(tion 7
in4.8.1.2)

19(A) | When the header <t i me. h> isincluded, then the special symbol CLK_TCK is defined.

5. Filgs and Directories

5.1 Directories
5.1.1 Fprmat of Directory Entries

01(A) | When the header <di r ent . h> isincluded, then the structure dirent is defined.

D01(C)| If theinternal format of directories is documented:
The details are contained in 5.1.1 of the’BCD.1.

02(A) [ The struct dirent includes the member d_namewhose typeis char[].

D02(C)| If the size of the array d_name is documented:
The details are contained in-5.1.1 of the PCD.1.

03(B) [When acall to readdir() compl etes successfully, then the number of bytes preceding the null character in the
array d_name does not exceed {NAME_MAX} bytes.

See Reason 1 in Section 5..0f POSIX.3 {4}.
5.1.2 Djrectory Operations
5.1.2.1|opendir()(5.1.2)

5.1.2.1]1 Synepsis (5.1.2.1)

01(A) [If\the implementation provides C Standard {2} support:
When the header <di r ent . h> isincluded, then the function prototype
DI R * opendir(const char *) isdeclared. (See GA36in 2.7.3.)

Otherwise:
When the header <di r ent . h> isincluded, then the function opendir () is declared with the result
type DIR*. (See GA36in 2.7.3.)

02(C) If opendir() is defined as a macro when the header <di r ent . h> isincluded:
When the macro opendir() is invoked with the correct argument types (or compatible argument
typesin the case that C Standard {2} support is provided), then it expandsto an expression with the
result type DIR*. (See GA37 in 2.7.3.)
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If opendir() is defined as amacro in the header <di r ent . h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

5.1.2.1.2 Description (5.1.2.2)

04(A)
ROL

05(A)

06(A)

07(A)

08(A)

09(A)

10(A)

11(A)

12(A)

13(A)

14(A)

15(A)

16(C)

17(A)

94

When the header <di r ent . h> isincluded, then the type DIR is defined.

When an exec function is called, then the directory stream is closed in the new process image. (See
Assertion 38in 3.1.2.2.)

- in with a
slash, then opendir() resolves the pathname by ocating the second filename component (when spedified) in
the current working directory. (See GA14in 2.3.6.)

When the dirname argument points to the string “/ ”, then opendir() resolves the pathname to [the root
directory of the process. (See GA15in 2.3.6.)

When the dirname argument points to the string “/ / / ”, then opendir() resolves the pathname to|the root
directory of the process. (See GA16in 2.3.6.)

When the dirname argument points to a string beginning with a single slash or beginning with threelor more
slashes, then opendir() resolves the pathname by locating thefirst filename component of the pathnarpein the
root directory of the process. (see GA17 in 2.3.6.)

When thefirst filename component of the dirname argument is ‘" the pathname does not begin with aslash,
and the current working directory is not the root directoty of the process, then opendir() resgves the
pathname by locating the second filename component (when specified) in the parent directory of the current
working directory. (See GA18in 2.3.6.)

When the dirname argument points to the string “F1/” and F1 is a directory, then opendir() resqlves the
pathnameto F1, which isin the current working@irectory. (See GA19in 2.3.6.)

When the argument dirname points to thetstring “FL1/" and F1 is a directory, then opendir() resqglves the
pathnameto F1, which isin the currentwerking directory. (See GA20in 2.3.6.)

When the dirname argument points to'the string “F1/F2”, then opendir () resolves the pathname to the file F2
in the directory F1, which isinthe current working directory. (See GA21in 2.3.6.)

When the pathname argument ‘points to the string “ F1/./F2”, then opendir () resolves the pathname tp the file
F2 inthe directory F1,which isin the current working directory. (See GA22 in 2.3.6.)

When the dirname(@rgument points to the string “F1/../F1/F2", then opendir() resolves the pathnane to the
file F2 in the directory F1, which isin the current working directory. (see GA23in 2.3.6.)

When the dithame argument pointsto the string “ F1//F2”, then opendir () resolvesthe pathnameto the file F2
in the directory F1, which isin the current working directory. (See GA24in 2.3.6.)

If { (POSIX_NO_TRUNC} is not supported in the corresponding directory:
When the dirname component is a string of more than { NAME_MAX} bytes in a diregtory for

(] MO_TRLINCY

‘V‘V’hibh {_IDC\JIX_I\:U_I I\UI\I\/J’ o nUt CI:I'J'JUI th, thClvi U|JC| |d|i'() rCCKJ:‘V’CD thC '.J(Zthl IANTIC U nponmt
by truncating it to { NAME_MAX} bytes. (See GA25in 2.3.6.)
On a call to opendir(dirname), the pathname dirname supports filenames containing any of the following
characters:
ABCDEFGHIJKLMNOPQRSTUVWXY?Z
abcdefghijklmnopqgrstuvwxyz
0123456789._-

(See GA02in 2.2.2.32))
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20(A)

21(A)
DO1(C)

51.21

R0O2

R0O3

51.21

22(A)

23(A)

24({NA

25({ NA

26(A)
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On acall to opendir(dirname), the pathname dirname retains the unique identity of its upper- and lowercase
letters. (See GA03in 2.2.2.32))

When opendir(dirname) is granted read access to dirname and search access to each component of the path
prefix of dirname, then the standard file access control mechanism does not cause opendir() to indicate that
file accessis denied.

A call to opendir(dirname) opens a directory stream corresponding to the directory named by the dirname
argument.

A call to opendir() positions the directory stream at the first directory entry.

aCUOITtaRkeImwine et I f O endlr()
is documented:

The details on whether a subsequent call to readdir() returns an entry for that file isconfained in
5.1.2.2 of the PCD.1.

3 Returns (5.1.2.3)

When acall to opendir() completes successfully, then an object of type DIR* isreturned. (See Assertigns5-19
in5.1.2.1.2)

When a call to opendir() completes unsuccessfully, then a value of NULL is returned and sets grrno to
indicate the error. (See Assertions 2224, 26-29, 31, and 33in 5.1.24,4.)

4 Errors (5.1.2.4)

When search permission is denied for any component ©f the path prefix of dirname, then a call to|opendir
(dirname) returns a value of NULL and setserrno toJEACCES).

When read permission is denied for dirname, then a call to opendir(dirname) returns a value of NULL and
sets errno to [EACCES).

ME_MAX}£{PCTS NAME_MAX}?C:UNTESTED)

If the behavior associated with {_POSIX_NO_TRUNC} is supported for the file:
When the length of a pathname component of dirname islonger than the maximum number|of bytes
in afilename {NAME_MAX}, then a call to opendir(dirname) returns a value of NULL jand sets
errno to [ENAMETOOLONG].

ME_MAX}>{PCTS NAME_MAX}2C:UNTESTED)

If the behavior associeted with {_POSIX_NO_TRUNC} is supported for the file:
Whenthelength of a pathname component of dirname equals{ PCTS_ NAME_MAX}, thenjacall to
opendir (dirname) succeeds.

If {PATH_MAX}£{PCTS_PATH_MAX}:

When the length of the dirname argument exceeds the maximum number of bytes in a ppthname
{PATH_MAX}, then a call to opendir(dirname) returns a value of NULL and sets ¢rrno to

MNMAMECTOOLOMAL

27(A)

28(A)

L=
LI_I\II"\IVII_I UUI_UI\I\JJ.

Otherwise:
When the length of the path argument is {PCTS PATH_MAX}, then a cal to opendir() is
successful.

When the argument dirname is not an existing directory, then a call to opendir(dirname) returns a value of
NULL and sets errno to [ENOENT].

When the argument dirname points to an empty string, then a call to opendir(dirname) returns a value of
NULL and sets errno to [ENOENT].
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29(A) When a component of the directory argument dirname is not a directory, then a call to opendir(dirname)
returns avalue of NULL and sets errno to [ENOTDIR].

D02(C) If the implementation supports the detection of [EMFILE] for opendir():
The details under which [EMFILE] occurs for opendir() are contained in 5.1.2.4 of the PCD.1. (See
DGAO2in2.4.)

30({ OPEN_MAX}>{PCTS_OPEN_MAX}?A:UNTESTED)
{PCTS_OPEN_MAX} files or directories can be opened.
31({OPEN_MAX}£{PCTS_OPEN_MAX}?C:UNTESTED)

If {PCD_TYPE_DIR} is TRUE and the implementation supports the detection of [EMFILE] forcegendir():
When {OPEN_MAX]} file descriptors have been opened, then a subsequent call 10 [opendir
(dirname) returns avalue of NULL and setserrno to [EMFILE].

32({OPEN_MAX}£{PCTS OPEN_MAX}?D:UNTESTED)

If {PCD_TYPE_DIR} is not documented and the implementation supports the detection of [EMF|LE] for
opendir():
When { OPEN_MAX} file descriptors have been opened, then a subsequent call to opendir (dirname)
will either succeed, returning a value of non-NULL, or will failyréturning a value of NULL and
setting errno to [EMFILE].

See Reason 2 in Section 5. of POSIX.3 {4}.
33({OPEN_MAX} £{PCTS_OPEN_MAX} ?D:UNTESTED)

If {PCD_TYPE_DIR} is TRUE and the implementatiofndoes not support the detection of [EMF|LE] for
opendir():
When [OPEN_MAX] files have been opéned, then a subsequent call to opendir(dirname) is
successful (unless a different error conditjon is detected). (See GA26 in 2.4.)

See Reason 2 in Section 5. of POSIX.3 {4}.

D03(C)| If the implementation supports the detection of [ENFILE] for opendir():
The details under which [ENFILE] occurs for opendir() are contained in 5.1.2.4 of the PCD).1. (See
DGAO2in2.4.)

34(systgm limit on open filesis £ { PCTS  OPEN_MAX} ?D:UNTESTED)

If {PCD_TYPE_DIR},isTRUE and the implementation supports the detection of [ENFILE] for opgndir():
When the lifnit on the number of open files on the system has been opened, then a subsequept call to
opendir (dirname) returns a value of NULL and setserrno to [ENFILE].

See Reason 4.ilSection 5. of POSIX.3 {4}.
35(systgm limit ongpen filesis £ { PCTS OPEN_MAX}? D:UNTESTED)

If {PCD_TYPE_DIR} is TRUE and the implementation does not support the detection of [ENF|LE] for
opendir ():
Wherrthetimttenthentmberof-openfitesonthesystemhasbeenopenedtherasdbsegdent call to

opendir (dirname) is successful (unless adifferent error condition is detected). (See GA26 in 2.4.)
See Reason 2 in Section 5. of POSIX.3 {4}.

5.1.2.2 readdir() (5.1.2)
5.1.2.2.1 Synopsis (5.1.2.1)

01(A) If theimplementation provides C Standard {2} support:
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02(C)

03(C)

51.2.2

04(A)

05(A)
06(A)

07(B)

DO1(C)

08(A)

D02(C)

09(A)

10(A)

11(A)

DO3(C)

D04(C)

5.1.2.2.

RO1
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When the header <di r ent . h> isincluded, then the function prototype
struct dirent * readdir (D R *) isdeclared. (See GA36in2.7.3.)

Otherwise:
When the header <di r ent . h> isincluded, then the function readdir() is declared with the result
type struct dirent *. (See GA36in 2.7.3.)

If readdir() is defined as a macro when the header <di r ent . h> isincluded:
When the macro readdir() isinvoked with the correct argument types (or compatible argument types
in the case that C Standard {2} support is provided), then it expands to an expression with the result
type struct dirent *. (See GA37in 2.7.3.)

If readdir () is defined as amacro in the header <di r ent . h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protects its
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

2 Description (5.1.2.2)
A call to readdir(dirp) returns a pointer to a structure representing the entry at the current positign in the

directory stream.

Testing Requirements:
Test for file names consisting of 1 to { NAME_MAX} bytesinlength.

A call to readdir() advances the directory stream to the next directory entry.

A call to readdir() upon reaching the end of the directory stream returns aNULL pointer, and errfo is not
changed.

A call to readdir() does not return directory entries containing empty names.
See Reason 3 in Section 5. of POSIX.3 {4}.

If it is documented whether the pointer returned by readdir () points to static data that may be overwyitten by
subsequent callsto readdir() on the samedirectory stream:
The details are contained in 5.1.2.2 of the PCD.1.

The structure representing the directery entry associated with one directory stream is not overwritten py acall
to readdir() on a different directory stream.

If it is documented whetherthe readdir() function buffers several directory entries per actual read operation:
The details are-contained in 5.1.2.2 of the PCD.1.

When acall to readdir () is made that causes aread to the underlying directory, then the st_atime time-related
field of the directory is marked for update.

When a call’to fork() is successful and the child process does not continue to process the directory| stream,
then the parent may continue processing the directory stream using readdir() and rewinddir() or bot

=

When/a call to fork() is successful and the parent process does not continue to process the directory stream,
then the child may continue processing the directory stream using readdir() and rewinddir() or both

If the action taken when using a directory stream after one of the exec type function callsis documented:
The details on its effect are contained in 5.1.2.2 of the PCD.1.

If the action taken when both the parent and child processes call readdir() after acall to fork() is documented:
The details on its effect are contained in 5.1.2.2 of the PCD.1.

3 Returns (5.1.2.3)

When a call to readdir() completes successfully, then it returns an object of type struct dirent *. (See
Assertion 1in5.1.2.2.1)
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R02 When acall to readdir() completes successfully and the end of directory isencountered, thenaNULL pointer
isreturned and errno is not changed. (See Assertion 6in5.1.2.2.1.)

R0O3 When a call to readdir() completes unsuccessfully, then a value of NULL is returned and sets errno to
indicate the error. (See Assertion 12in5.1.2.2.4.)

5.1.2.2.4 Errors (5.1.2.4)

DO5(C) If the action associated with passing a dirp argument to readdir() that does not refer to a currently open
directory stream is documented:
The details on its effect are contained in 5.1.2.2 of the PCD.1.

D06(C)| If the implementation supports the detection of [EBADF] for readdir():
The details under which [EBADF] occurs for readdir() are contained in 5.1.2.4 of the\PCD.1. (See
DGAO2in2.4.)

12(C) |If {PCD_DIR_TYPE} is TRUE and the implementation supports the detection of [EBADF] for readdir():
When the dirp argument does not refer to an open directory stream, then,a call to readdir(dirp)
returns avalue of NULL and sets errno to [EBADF].

13(D) [ If the implementation does not support the detection of [EBADF] for readdiv():
A call to readdir(dirp) is successful (unless a different error_condition is detected). (See GA26 in
2.4))

See Reason 2 in Section 5. of POSIX.3 {4}.

5.1.2.3|rewinddir() (5.1.2)
5.1.2.3]1 Synopsis (5.1.2.1)

01(C) | If theimplementation provides C Standard { 2}stipport:
When the header <di r ent . h> isineluded, then the function prototype
void rew nddir (Dl R *) isdeclared. (See GA36in 2.7.3.)

D01(C)| If the implementation provides Common-Usage C support:
The result type for functien rewinddir() is contained in 5.1.2.1 of the PCD.1. (See DGAOL in
1.3.3.3)

02(D) | If theimplementation provides C Standard {2} support and rewinddir() is defined as amacro when the header
<di r ent . h>isincluded:
When the(macro rewinddir() is invoked with the correct argument types (or compatible aygument
types inithe case that C Standard {2} support is provided), then it expandsto an expression|with the
result type void. (See GA37in 2.7.3))

See Reason 2 in Section 5. of POSIX.3 {4}.

03(C) |[If rewinddir() isdefined asamacro in the header <di r ent . h>:
It evaluates its arguments only once, fully protected by parentheses when necessary. (See GAOL in

1.2 9\
J..\J.\J.)

5.1.2.3.2 Description (5.1.2.2)

04(A) A call to rewinddir(dirp) resets the position of the named directory stream to which dirp refers to the
beginning of the directory.

05(A) A call to rewinddir(dirp) causes the directory stream to refer to the current state of the corresponding
directory, asacall to opendir() would have done.
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D02(C) If the action taken when a file is removed from or added to the directory after the most recent call to
rewinddir() is documented:
The details on whether a subsequent call to readdir() returns an entry for that file is contained in
5.1.2.2 of the PCD.1.

DO3(C) If the action associated with passing a dirp argument to rewinddir() that does not refer to a currently open
directory stream is documented:
The details on its effect are contained in 5.1.2.2 of the PCD.1.

D04(C) If the action taken when parent and child processes both continue processing of a directory stream with a
combination of readdir() and rewinddir() is documented:

= 1) (P | H e e (I P B W~ WY Y ) [V ]
ITICUClATIS UITTIS Tl Al CUNATICU 11T O. L.Z. 2 Ul I FCUUL L.

5.1.2.3]3 Returns (5.1.2.3)

There afe no assertions specific to this subclause.
5.1.2.3J4 Errors (5.1.2.4)

There afe no assertions specific to this subclause.
5.1.2.4|closedir() (5.1.2)

5.1.2.4]1 Synopsis (5.1.2.1)

01(A) | If theimplementation provides C Standard {2} support:
When the header <di r ent . h> isincluded,then thefunction prototypei nt cl osedir (DI R *)
isdeclared. (See GA36in 2.7.3.)

Otherwise:
When the header <di r ent . h> is included, then the function closedir() is either declafed with
result type int or not declared inthe header. (See GA361in 2.7.3.)

02(C) |If closedir() is defined as a macro when the header <di r ent . h> isincluded:
When the macro closedir() is invoked with the correct argument types (or compatible grgument
typesin the case that € Standard {2} support is provided), then it expands to an expression with the
result type int. (See GA371in 2.7.3.)

03(C) |[If closedir() is definedas a macro in the header <di r ent . h>:
It evaluatesits arguments only once, fully protected by parentheses when necessary, and protects its
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

5.1.2.4]2 Description (5.1.2.2)

04(A) | When closedir() iscalled on an open directory stream, then it returns a value of zero and makes the directory
stream no longer accessible to readdir ().
05(C) If {PCD_DIR_TYPE} isTRUE:

A call to closedir() closes the referenced file descriptor.

DO01(C) If whether a directory pointer dirp continues to point to an accessible object of type DIR after return from a
call to closedir(dirp) is documented:
The details are contained in 5.1.2.2 of the PCD.1.

D02(C) If the action associated with passing a dirp argument to closedir() that does not refer to a currently open
directory stream is documented:
The details on its effect are contained in 5.1.2.2 of the PCD.1.
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5.1.2.4.3 Returns (5.1.2.3)

RO1 When a call to closedir() completes successfully, then a value of (int)O is returned. (See Assertion 4 in
5.1.24.2)

R02 When a call to closedir() completes unsuccessfully, then a value of (int)-1 is returned and sets errno to
indicate the error. (See Assertion 6in 5.1.2.4.4.)

5.1.2.4.4 Errors (5.1.2.4)

D03(C) _If the implementation supports the detection of [EBADF] for closedir ():
The details under which [EBADF] occurs for closedir() are contained in 5.1.2.4 of the RED.1. (See
DGAO2in2.4.)

06(C) |If{PCD_DIR_TYPE} is TRUE and the implementation supports the detection of [EBADF] for clogedir():
When the dirp argument does not refer to an open directory stream, then arcall to closeglir(dirp)
returns avalue of (int)-1 and sets errno to [EBADF].

07(D) | If the implementation does not support the detection of [EBADF] for closedir():
A call to closedir(dirp) is successful (unless a different error condition is detected). (See GA26 in
2.4))

See Reason 2 in Section 5. of POSIX.3 {4}.

5.2 Warking Directory
5.2.1 chdir()
5.2.1.1|Synopsis

01(A) | If theimplementation provides C Standard {2} support:
When the header <uni st d. h>7isincluded, then the function prototype
int chdir(const char\*) isdeclared. (See GA36in 2.7.3.)

Otherwise:
When the header <uni_st d. h> isincluded, then the function chdir() is either declared with result
type int or not declased in the header. (See GA36in 2.7.3.)

02(C) |[If chdir() isdefined as amacro when the header <uni st d. h> isincluded:
When the(macro chdir () is invoked with the correct argument types (or compatible argument types
in the casethat C Standard {2} support is provided), then it expands to an expression with the result
typeint. (See GA37in 2.7.3.)

03(C) |[If chdir() 1I5defined as amacro in the header <uni st d. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

5.2.1.2 Description

04(A) Whenthefirst filename component of the path argument is“.”, and the pathname does not begin with aslash,
then chdir() resolves the pathname by locating the second filename component (when specified) in the
current working directory. (See GA14 in 2.3.6.)

05(A) When the path argument points to the string “/ ”, then chdir() resolves the pathname to the root directory of
the process. (See GA15in 2.3.6.)

06(A) When the path argument points to the string “/ / / ", then chdir () resolves the pathname to the root directory
of the process. (See GA16in 2.3.6.)
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5.2.1.3

RO1
R0O2

5.2.1.4

20(A)
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When the path argument points to a string beginning with a single slash or beginning with three or more
dlashes, then chdir() resolves the pathname by locating the first filename component of the pathname in the
root directory of the process. (See GA17 in 2.3.6.)

When thefirst filename component of the path argument is“..”, the pathname does not begin with aslash, and
the current working directory is not the root directory of the process, then chdir() resolves the pathname by
locating the second filename component (when specified) in the parent directory of the current working
directory. (See GA18in 2.3.6.)

When the path argument points to the string “F1/” and F1 is a directory, then chdir() resolves the pathname
to F1, which isin the current working directory. (See GA19in 2.3.6.)

When the argument path points to the string “F1//” and F1 isadirectory, then chdir() resolves the\pgthname
to F1, which isin the current working directory. (See GA20in 2.3.6.)

When the path argument points to the string “ F1/F2”, then chdir() resolves the pathname to'thé file §2 in the
directory F1, which isin the current working directory. (See GA21in 2.3.6.)

When the pathname argument points to the string “F1/./F2", then chdir() resolves thepathnameto the file F2
in the directory F1, which isin the current working directory. (See GA22 in 2.3.6)

When the path argument points to the string “F1/../F1/F2”, then chdir() resolves the pathname to the file F2
in the directory F1, which isin the current working directory. (See GA23.in2.3.6.)

When the path argument pointsto the string “ F1//F2", then chdir().résolves the pathnameto thefile §2 in the
directory F1. which isin the current working directory. (See GA24'in 2.3.6.)

If {_ POSIX_NO_TRUNC} isnot supported in the correspohding directory:
When the path component is a string of more than{ NAME_MAX} bytes in a directory for which
{_POSIX_NO_TRUNC} is not supported,~then chdir() resolves the pathname compdnent by
truncating it to { NAME_MAX]} bytes. (See GA25in 2.3.6.)

On acall to chdir(path), the pathname path suppérts filenames containing any of the following chargcters:
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopgrstuvwxyz
0123456789._-

(See GA02in 2.2.2.32))

On acall to chdir(path), thepathname path retains the unique identity of its upper- and lowercase letters. (See
GA03in 2.2.2.32)

When chdir(path) is{granted search access to all components of path, then the standard file access control
mechanism doesnot-cause chdir () to indicate that file access is denied.

A call to chdig(path) causes the named directory argument path to become the current working diregtory and
returns a zerovalue.

Returns

\
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When acall to chdir() completes unsuccessfully, then avalue of (int)-1 isreturned, sets errno to indicate the
error, and the current working directory remains unchanged. (See Assertions 20, 21, and 23-27 in 5.2.1.4.)

Errors

When search permission is denied for a component of the path, then a call to chdir(path) returns a value of
(int)-1 and setserrno to [EACCES] The current directory remains unchanged.

21({NAME_MAX}£{PCTS NAME_MAX} C:UNTESTED)
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If the behavior associated with {_POSIX_NO_TRUNC} is supported for the file:
When the length of a pathname component of path islonger than the maximum number of bytesin
afilename ({NAME_MAX}), then a call to chdir(path) returns avalue of (int)-1 and sets errno to
[ENAMETOOLONG]. The current directory remains unchanged.

22({NAME_MAX}>{PCTS NAME_MAX} C:UNTESTED)

If the behavior associated with { POSIX_NO_TRUNC} is supported for thefile:
When the length of a pathname component of path equals { PCTS NAME_MAX}, then a call to
chdir(path) succeeds.

23(A) If{PATH MAX} £ {PCTS PATH MAX}:
When the length of the path argument exceeds the maximum number of bytes in a~ppthname
{PATH_MAX}, then a call to chdir(path) returns a value of (int)-1 and sé&ts grrno to
[ENAMETOOLONG]. The current directory remains unchanged.

Otherwise:
When the length of the path argument is{ PCTS_PATH_MAX}, then a call to chdir() iss:LcessfuI.

24(A) | When acomponent of path isnot adirectory, then acall to chdir(path) returns a valde of (int)-1 and s¢tserrno

to [ENOTDIR]. The current directory remains unchanged.

25(A) [ When path does not exist, then a call to chdir(path) returns a value of (int)<1 and sets errno to [ENOENT].
The current directory remains unchanged.

26(A) | When acomponent of the path prefix of path does not exist, then acall to chdir(path) returnsavalue gf (int)-1
and sets errno to [ENOENT]. The current directory remains.unchanged.

27(A) [When path is an empty string, then a call to chdir(path) returns a value of (int)-1 and sets errno to
[ENOENT]. The current directory remains unchanged.

5.2.2 getewd()
5.2.2.1|Synopsis

01(A) | If theimplementation provides C Standard {2} support:
When the header <uni_st'd. h> isincluded, then the function prototype
char * getcwd(char *, size_t) isdeclared. (See GA36in2.7.3.)

Otherwise:
When the header ‘<uni st d. h> isincluded, then the function getcwd() is declared with the result
type char #.(See GA36in 2.7.3.)

02(C) | If getewd() is defined as a macro when the header <uni st d. h> isincluded:
Wherrthe macro getcwd() isinvoked with the correct argument types (or compatible argument types
inthe case that C Standard {2} support is provided), then it expandsto an expression with the result
type char *. (See GA37in 2.7.3.)

03(C) | Ifgetcwd() is defined as amacro in the header <uni st d. h>:
1+ caale ot 'Y o 'y g £l 4 ol by 4| wiban " ol o 1
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result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

5.2.2.2 Description

04(A) A cal to getcwd(buf, size) copies the absolute pathname of the current working directory into the character
array buf and returns a pointer to be result.

D01(C) If the behavior of getcwd() when buf isaNULL pointer is documented:
The details are contained in 5.2.2.2 of the PCD.1.
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5.2.2.3 Returns
RO1 When a call to getcwd() completes successfully, then the buf argument is returned. (See Assertion 4 in
5222)

R02 When acall to getcwd() completes unsuccessfully, then aNUL L pointer isreturned and setserrno to indicate
the error. (See Assertions 5-8in 5.2.2.4.)

D02(C) If the contents of the buffer passed to getcwd() after an error is documented:
The details are contained in 5.2.2.3 of the PCD.1.

5.2.2.4[Errors

05(A) | When the size argument is equal to zero, then a call to getcwd(buf, size) returns a value of NULL [and sets
errno to [EINVAL].

06(A) | When the size argument is greater than zero but smaller than the length of the pathnameplus 1, thenja call to
getcwd(buf, size) returns avalue of NULL and sets errno to [ERANGE].

D03(C)| If the implementation supports the detection of [EACCES] for getcwd():
The details under which [EACCES] occurs for getcwd() are contained in 5.2.2.4 of the PCI).1. (See
DGAO2in2.4.)

07(A) [When read permission is denied for a component of the pathnamé-thien a call to getcwd(buf, size) either
returns a value of NULL and sets errno to [EACCES] or retuns the current working directory [into the
character array buf.

08(A) | When search permission is denied for a component of the pathname, then a call to getcwd(buf, sizg) either
returns a value of NULL and sets errno to [EACCES]or returns the current working directory [into the
character array buf.

5.3 General File Creation
5.3.1 open()
5.3.1.1|Synopsis

01(A) | If theimplementation provides C Standard {2} support:
When the header <f cnt | . h> isincluded, then the function prototype
i nt open(const char *, int, .) isdeclared. (See GA36in2.7.3.)

Otherwise:
When'the header <f cnt | . h> isincluded, then the function open() is either declared with result
type int or not declared in the header. (See GA36in 2.7.3.)

02(C) | If open() is defined as a macro when the header <f cnt | . h> isincluded:
When the macro open() isinvoked with the correct argument types (or compatible argument

ot cll Udi U SUPJPJU PITOVIUTU

C cl
typeint. (See GA37in2.7.3.)

03(C) If open() isdefined as amacro in the header <f cnt | . h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

CAJA U U dITTRAPITSSU W
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5.3.1.2 Description

04(A)

05(A)

06(A)

07(A)

08(A)

09(A)

10(A)

11(A)

12(A)

13(A)

14(A)

15(C)

16(A)

17(A)

18(A)

When thefirst filename component of the path argument is“.”, and the pathname does not begin with aslash,
then open() resolves the pathname by locating the second filename component (when specified) in the current
working directory. (See GA14in 2.3.6.)

When the path argument points to the string “/ *, then open() resolves the pathname to the root directory of
the process. (See GA15in 2.3.6.)

When the path argument points to the string “/ / / ", then open() resolves the pathname to the root directory
of the process. (See GA16in 2.3.6.)

When the path argument points to a string beginning with a single slash or beginning with threeor more
slashes, then open() resolves the pathname by locating the first filename component of the pathname in the
root directory of the process. (See GA17 in 2.3.6)

When thefirst filename component of the path argument is“..”, the pathname does not begin with a sljash, and
the current working directory is not the root directory of the process, then open() resolves the pathhame by
locating the second filename component (when specified) in the parent directary-of the current working
directory. (See GA18in 2.3.6.)

When the path argument points to the string “F1/” and F1 is a directory, then open() resolves the ppthname
to F1, which isin the current working directory. (See GA19in 2.3.6.)

When the argument path points to the string “FL1//” and F1 is adirectory, then open() resolves the ppthname
to F1, which isin the current working directory. (See GA20in 2:3.6.)

When the path argument points to the string “FL/F2”, thenopen() resolves the pathname to the file §2 in the
directory F1, which isin the current working directory {(See GA21in 2.3.6.)

When the pathname argument points to the string “&24/F2", then open() resolves the pathnameto the file F2
in the directory F1, which isin the current working directory. (See GA22in 2.3.6.)

When the path argument points to the string,“F1/../F1/F2", then open() resolves the pathname to th¢ file F2
in the directory F1, which isin the current,working directory. (See GA23in 2.3.6.)

When the path argument points to the string “F1//F2”, then open() resolves the pathnameto the file §2 in the
directory F1 which isin the currentworking directory. (See GA24in 2.3.6.)

If {_POSIX_NO_TRUNC}-isnot supported in the corresponding directory:
When the path component is a string of more than { NAME MAX} bytes in a directory for which
{_POSIX_NONTRUNC} is not supported, then open() resolves the pathname compdnent by
truncating/itfo {NAME_MAX} bytes. (See GA25in 2.3.6.)

On a call to gpén(path, oflag), the pathname path supports filenames containing any of the following

characters;
ABCDEFGHIJKLMNOPQRSTUVWXY?Z
abcdefghijklmnopqgrstuvwxyz
0123456789._-

On a call to open(path, oflag), the pathname path retains the unique identity of its upper- and lowercase
letters. (See GA03in 2.2.2.32.)

When open(path, O_RDONLY) is granted read access to path and search access to the path prefix of path,
then the standard file access control mechanism does not cause open() to indicate that file accessis denied.

DO1(C) If theresult of acall to open() on a FIFO with O_RDWR set is documented:

104

The details are contained in 5.3.1.2 of the PCD.1.
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When open(path, O_WRONLY) is granted write access to path and search access to the path prefix of path,
then the standard file access control mechanism does not cause open() to indicate that file accessis denied.

When open(path, O_WRONLY | O_CREAT | O_EXCL, mode) is granted write and search access to the path
prefix of path, then the standard file access control mechanism does not cause open() to indicate that file
access is denied.

A call to open() returns afile descriptor that can be used by other I/O functionsto refer to thefile specified by
argument path.

A call to open() returns afile descriptor for the named file that is the lowest file descriptor not currently open
for that process.

The file descriptor returned by open() refers to an open file description that is not shared with.any other
process in the system.

See Reason 3 in Section 5. of POSIX.3 {4}.
Thefile offset associated with the file descriptor returned by open() isinitially set to thebeginning of| thefile.
A call to open() returns afile descriptor that has the FD_CLOEXEC flag clear.

A file descriptor returned by a call to open(path, O_RDONLY) can be read-and cannot be written.
A file descriptor returned by a call to open(path, O_WRONLY) can be-written and cannot be read.
A file descriptor returned by a call to open(path, O_RDWR) can béread and written.

A file descriptor returned by a call to open(path, ‘O WRONLY|O_APPEND) or open(path,
O_RDWR|O_APPEND) has the file offset set to end of fileprior to each write. (See Assertion 10in(6.4.2.)

When the O_TRUNC flag is not set and the file exists, then a call to open() does not change the pefmission
bits, ownership, data of thefile, st_atime, st_ctimeg.onst._ mtimefields.

When the argument path does not reference anexisting fileand the O_CREAT flag is set, then acall tp open()
creates thefile.

The user ID of anewly created fileis set.to the effective user ID of the process.

If the conditions under which the group ID of the new file is set to the group ID of the directory in which the

fileisbeing created and the conditions under which the group 1D of thefileis set to the effective gropp ID of

the calling process for a successful call to open() with O_CREAT set are documented:
The details are contained in 5.3.1.2 of the PCD.1.

The group ID of anewly created fileis set to either the effective group 1D of the process, or the gropp ID of
the directory in whieh the file is created.

When the O «CREAT flag is set and the file does not exist, then acall to open() setsthe file permissign bits of
the newly ‘ereated file to the value of mode except for those bits set in the file mode creation magk of the
process.

If the effect when open() is called with O_CREAT set and when bitsin the third argument other than the mode
bitsare set is documented:

The details are contained in 5.3.1.2 of the PCD.1.

When the O_EXCL and O_CREAT flags are set and the file already exists, then a call to open() fails. (See
Assertion 52in 5.3.1.4.)

When more than one processis executing a call to open() for the same file with the O_CREAT and O_EXCL
flags set, then the check for the existence of the file and the creation of thefile is atomic.

See Reason 3 in Section 5. of POSIX.3 {4}.

If the action taken when open() is called with O_EXCL set and O_CREAT not set is documented:
The details are contained in 5.3.1.2 of the PCD.1.
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When the O_NOCTTY flag is set and path identifies aterminal device, then a call to open() does not cause
the terminal device to become the controlling terminal for the process. (See Assertion 4in 7.1.1.3.)

Whenthe O_RDONLY and O_NONBLOCK flags are set and the named file isa FIFO, then a call to open()
returns without delay.

When the O_ WRONLY and O_NONBLOCK flags are set, the named file is a FIFO, and no process has the
file opened for reading, then acall to open() returns an error. (See Assertion 64 in 5.3.1.4.)

Whenthe O_RDONLY flagisset, the O_NONBLOCK flagis clear, and the named fileisa FIFO, then acall
to open() blocks until a process opens the file for writing.

Wherrthe O WRONEY-ftagtsset the O NONBHOCK ftagtsthearand thenamed-fitetsaFFOthen acall
to open() blocks until a process opens the file for reading.
If the implementation supports block special files with nonblocking I1/O:

When the O_NONBLOCK flag is set and the named file is such a block specialfile, thenlfa call to
open() returns without waiting for availability of the device.

See Reason 1 in Section 5. of POSIX.3 {4}.

If the implementation supports character special files with nonblocking 1/0O:
When the O_NONBLOCK flag is set and the named file is such‘@’character special file, then a call
to open() returns without waiting for availability of the device:

NOTE — The case of aterminal device fileis covered by Assertien57 in 7.1.2.4.

See Reason 1 in Section 5. of POSIX.3 {4}.

If a block special or character special device that supperts nonblocking opens is called by open() with
O_NONBLOCK set, and the behavior of the device aftefthé open() call is documented:
The details are contained in 5.3.1.2 of the PED.1.

If the implementation supports block special fileswith nonblocking I/O:
When the O_NONBLOCK flag is clearand the named file is such ablock special file, thenjacall to
open() blocks until the deviceis available.

See Reason 1 in Section 5. of POSIX.3.{4}.

If the implementation supports character special files with nonblocking I/O:
Whenthe O_NONBLOCK flagisclear and the named fileis such a character special file, then acall
to open() blocks untikthe device is available.

NOTE — The case of aterminal devicefileis covered by Assertion 56in 7.1.2.4.

See Reason 1 in Segtion' 5. of POSIX.3 {4}.

If the result is,documented of a call to open(path, oflag,...) when path is not a block or character|file that
supports nonblocking open()s, and when argument path is not a FIFO being opened with O_RDQNLY or
O_WRONLY"set in oflag:

The details are contained in 5.3.1.2 of the PCD.1.

Wher’ an existing regular file is successfully opened with flags O RDWR | O_TRUNC or with flags
O-WRONLY | O TRUNC set, then the file is truncated to zero length. and the mode and owner are

unchanged.

When acall to open(path, oflag) is madewiththe O_TRUNC flag set in oflag, and when path refersto aFIFO
special file, then the result of the call to open() is the same as with the O_TRUNC flag clear.

44(PCTS_GTI_DEVICE?A:UNTESTED)

106

When a call to open(path, oflag) is made with the O_TRUNC flag set in oflag, and when path refersto a
terminal device file, then the result of the call to open() is the same as with the O_TRUNC flag clear.

Testing Requirements:
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Test on the input buffer and, when the general terminal interface device of the implementation
buffers output, also test on the output buffer.

The details of the effect of O_TRUNC on file types other than regular files, FIFO specia files, or terminal
devicefilesiscontained in 5.3.1.2 of the PCD.1.

If the effect of calling open() with O_TRUNC and O_RDONLY set is documented:
The details are contained in 5.3.1.2 of the PCD.1.

The file descriptor returned by a successful call to open() is set to remain open across exec function calls.
(See Assertion25in5.3.1.2.)

WhemO—CREAT tssetand-thefitedidmot previousty-existthenarsoecessfutcat-toopentmarksfor update
the st_atime, st_ctime, and st_mtime fields on the created file, and the st_ctime and st_mtimefields on the
parent directory.

When O_TRUNC is set and the file named by path is an existing regular file, then a successful call tp open()
marks for update the st_ctime and st_mtimefields on thefile.

Returns

When acall to open() completes successfully, then anonnegative integer thet represents the lowest niimbered
unused file descriptor is returned. (See Assertion 22in 5.3.1.2.)

When acall to open() completes unsuccessfully, then avalue of (inf)-1 is returned and sets errno tolindicate
the error, and no files are created or modified. (See Assertions 4756 and 58-67 in 5.3.1.4.)

Errors

When search permission is denied for a component.efithe path prefix of path, then acall to open(path, oflag)
returns avalue of (int)-1 and setserrno to [EACCES].

When the file exists and the requested read and/or write permission is denied, then a call to open(path, oflag)
returns avalue of (int)-1 and sets errno.te[EACCES].

When the O_CREAT flag is specified, the file does not exist, and write permission is denied for the parent
directory of the file to be created, then a call to open(path, oflag) returns a value of (int)-1, sets prrno to
[EACCES], and thefileis not.created.

When the O_TRUNC flag ‘is'specified and write permission is denied for the file, then a call to open(path,
oflag) returns a value of\(int)-1, setserrno to [EACCES], and the file is not truncated.

When O_NONBLOCK is set, the named file isnot a FIFO or terminal device file, and the program would be
delayed in thegpen operation, then a call to open() returns avalue of (int)-1 and sets errno to [EAGAIN].

See Reasond-in Section 5. of POSIX.3 {4}.

Whenroflag argument has O_CREAT and O_EXCL set and the file named by path exists, then a calll to open
(path,/oflag) returns a value of (int)-1, sets errno to [EEXIST], and does not mark for update efther the
stoetime and st mtime fields of the file and parent directory or the st_atime field of thefile.

When the open operation is interrupted by a signal, then a call to open(path, oflag) returns a value of (int)-1,
sets errno to [EINTR], and does not mark for update either the st_ctime and st_mtime fields of the file and
parent directory or the st_atimefield of the file.

When the file named by path isadirectory and oflagisO_WRONLY or O_RDWR, then acall to open(path,
oflag) returns avalue of (int)-1, setserrno to [EISDIR], and does not mark for update either the st_ctime and
st_mtime fields of the file and parent directory or the st_atime field of thefile.

If {OPEN_MAX} £{PCTS OPEN_MAX}:
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When {OPEN_MAX} files have been opened, then a subsequent call to open(path, oflag, mode)

returns avalue of (int)-1 and sets errno to [EMFILE].
Testing Requirements:
Test for instances
1) When the file does not exist and the O_CREAT flag specifies that the file is not
and

created,

2) When thefile exists and the O_TRUNC flag specifies that the fileis not truncated

Otherwise:
{PCTS_OPEN_MAX} files can be opened.

ALY

56({ NA

57({NA

58(A)

59(B)

60(A)

61(A)

62(B)

A= D AN AT ALANAIE A AN O L IR LT T
VI _NIAALATOTIO INANVIE_VIAAp TC.UNTLOTLEU

If the behavior associated with {_POSIX_NO_TRUNC} is supported for thefile:
When the length of a pathname component of path is longer than the maximum number of

bytesin

afilename {NAME_MAX}, then acall to open(path, oflag) returns avalue of (int)-1 and sgtserrno

to [ENAMETOOLONG].
ME_MAX}>{PCTS NAME_MAX}?C:UNTESTED

If the behavior associated with {_POSIX_NO TRUNC} is supported for thefile:
When the length of a pathname component of path equals { PCT'S"NAME_MAX}, then
open(path, oflag) succeeds.

If {PATH_MAX}£{PCTS PATH_MAX}:
When the length of the path argument exceeds themjaximum number of bytes in a p
{PATH_MAX}, then a cal to open(path, oflag)returns a value of (int)-1 and sets
[ENAMETOOLONG].

Otherwise:
When the length of the path argument is{RCTS_PATH_MAX}, then acall to open() is sug

A cal to

Bthname
brrno to

cessful.

When too many files are currently open in the'system, then a call to open(path, oflag) returnsavalue gf (int)-1

and setserrno to [ENFILE].

Testing Requirements:
Test for instances
1) When thefile doesinot exist and the O_CREAT flag specifies that the file is not creats
2) When thefile-éxists and the O_TRUNC flag specifies that the file is not truncated

See Reason 1 in Section 5..0f POSX.3 {4}.

When the oflag argument does not have O_CREAT set and the file named by path does not exist, th
to open(path, oflag) returns avalue of (int)-1 and setserrno to [ENOENT].

When the path:prefix of path does not exist or path points to an empty string, then a call to open(pat
returns aVvalue of (int)-1 and sets errno to [ENOENT].

When the directory or file system that would contain the new file cannot be extended, then a call to op
oflag) returns avalue of (int)-1, setserrno to [ENOSPC], and thefile is not created.

d, and

en acall

n, oflag)

en(path,

63(A)

B4(A)

65(C)
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See Reason 1 in Section 5. of POSIX.3 {4}.

When a component of the path prefix of path is not adirectory, then acall to open(path, oflag) returnsavalue

of (int)-1 and setserrno to [ENOTDIR].

When O_ WRONLY and O_NONBLOCK are set, the file named by path is a FIFO, and no process has the
file opened for reading, then acall to open(path, oflag) returns a value of (int)-1 and sets errno to [ENXIO].

If the implementation supports a read-only file system:

When the named file resides on a read-only file system and oflag has O WRONLY or O_RDWR,

then a call to open(path, oflag) returns a value of (int)-1 and sets errno to [EROFS].
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07(A)

08(A)
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If the implementation supports a read-only file system:
When the named file is to reside on a read-only file system, when oflag has O_ WRONLY or
O_RDWR in combination with O_CREAT set, and when the file does not exist, then a call to
open(path, oflag) returns a value of (int)-1, sets errno to [EROFS], does not mark for update the
st_ctime and st_mtime fields of the parent directory, and the fileis not created.

If the implementation supports a read-only file system:
When the named file resides on a read-only file system, when oflag has O_TRUNC set, and when
the file does exist, then a call to open(path, oflag) returns avalue of (int)-1, sets errno to [EROFS],
does not truncate the file, and does not mark for update the st_atime, st_ctime, and st_retiree fields
of thefile. (See GA13in 2.3.5.)

eat()

Synopsis

If the implementation provides C Standard {2} support:
When the header <f cnt | . h> isincluded, then the function prototype
int creat(const char *, node_t) isdeclared. (See GA36in 2.7.3.)

Otherwise:
When the header <f cnt | . h> isincluded, then the function ¢reat() is either declared wifh result
typeint or not declared in the header. (See GA36in 2.7,3)

If creat() is defined as a macro when the header <f cnt | . h> isincluded:
When the macro creat() isinvoked with the corregt-argument types (or compatible argumentjtypesin
the case that C Standard {2} support is provided); then it expands to an expression with the result
typeint. (See GA37in 2.7.3.)

If creat() is de fined asamacro in the header <f cnt'| . h>:
It evaluates its arguments only once{ully protected by parentheses when necessary, and protectsits
result value with extra parentheses:.when necessary. (See GAOlin 1.3.4.)

Description

When thefirst filename component of the path argument is“.”, and the pathname does not begin with a slash,

then creat() resolves the pathname by locating the second filename component (when specified) in the current

working directory. (See GA14in 2.3.6.)

When the path arggment points to the string “/ ”, then creat() resolves the pathname to the root directory of

the process. (See GA15in 2.3.6.)

See Reason-3'in Section 5. of POSIX.3 {4}.

When thiepath argument pointsto the string “/ / / ”, then creat() resolves the pathname to the root directory

of thie process. (See GA16in 2.3.6.)

See’Reason 3 in Section 5. of POS X.3 {4}.

When the path argument points to a string beginning with a single slash or beginning with three or more

dlashes, then creat() resolves the pathname by locating the first filename component of the pathname in the

root directory of the process. (See GA17 in 2.3.6.)

When thefirst filename component of the path argument is“..”, the pathname does not begin with aslash, and

the current working directory is not the root directory of the process, then creat() resolves the pathname by
locating the second filename component (when specified) in the parent directory of the current working
directory. (See GA18in 2.3.6.)
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When the path argument points to the string “F1/” and F1 isadirectory, then creat () resolves the pathname
to F1, which isin the current working directory. (See GA19in 2.3.6.)

See Reason 3 in Section 5. of POSIX.3 {4}.

When the path argument pointsto the string “F1//” and F1, is adirectory, then creat() resolves the pathname
to F1, which isin the current working directory. (See GA20in 2.3.6.)

See Reason 3 in Section 5. of POSIX.3 {4}.

When the path argument points to the string “F1/F2”, then creat() resolves the pathname to the file F2 in the
directory F1, which isin the current working directory. (See GA21in 2.3.6.)

When the path argument pointsto the string “ F1/./F2”, then creat() resolves the pathnameto thefilte §2 in the
directory F1, which isin the current working directory. (See GA22 in 2.3.6.)

When the path argument points to the string “F1/../F1/F2", then creat() resolves the pathname to the file F2
in the directory F1, which isin the current working directory. (See GA23in 2.3.6.)

When the path argument pointsto the string “F1//F2", then creat() resolves the pathname to thefile §2 in the
directory F1, which isin the current working directory. (See GA24in 2.3.6.)

If {_POSIX_NO_TRUNC} isnot supported in the corresponding directory:;
When the path component is a string of more than { NAME_MAX} bytes in a directory for which
{_POSIX_NO_TRUNC} is not supported, then creat() resolves the pathname compdnent by
truncating it to {NAME_MAX} bytes. (See GA25in 2.3:6)

On a call to creat(path, mode), the pathname path supports'filenames containing any of the following

characters:
ABCDEFGHIJKLMNOPQRSTUYWXYZ
abcdefghijklmnopqgrstuvwxy.z
0123456789._-

(See GA02in 2.2.2.32))

On a call to creat(path, mode), the pathname path retains the unique identity of its upper- and Iqwercase
letters. (See GA03in 2.2.2.32.)

When creat(path, ...) is granted write access to the existing file path and search access to the path prefix of
path, then the standard file access control mechanism does not cause creat() to indicate that file gccess is
denied.

When creat(path, ...) is.granted write access to the parent directory of the nonexistent file path anfl search
access to the path prefix of path, then the standard file access control mechanism does not cause g eat() to
indicate that file‘access is denied.

A call to creat() returns afile descriptor that can be used by other 1/O functions to refer to the file gpecified
by argument path.

A cdll to creat() returns afile descriptor for the named file that is the lowest file descriptor not currerjtly open
forthat process.

Thefile descriptor returned by creat() is not shared with any other processin the system.

See Reason 3 in Section 5. of POSIX.3 {4}.

Thefile offset associated with the file descriptor returned by creat() isinitially set to the beginning of thefile.
A call to creat() returns a file descriptor that has the FD_CL OEXEC flag clear.

A file descriptor opened by creat() can be written and cannot be read.

When the file exists, then a call to creat() does not change any of the following: permission bits, ownership,
and st_atime.
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When argument path does not reference an existing file, then a call to creat() creates the file.

The user ID of anewly created file is set to the effective user ID of the process.

IEEE Std 2003.1-1992 (Reaff 2000)

The group ID of anewly created file is set to either the effective group 1D of the process or the group ID of

the directory in which the fileis created.

When the file does not exist, then a call to creat() sets the file permission bits of a newly created fi
value of mode except for those set in the file mode creation mask of the process.

le to the

When the named file is a FIFO, then a call to creat() blocks until a process opensthe file for reading.

If the implementation supports block special files with nonblocking I/O:

When the named fileis ablock special file, then acall to creat() blocks until the device is-al
See Reason 1 in Section 5. of POSIX.3 {4}.

If the implementation supports character special files with nonblocking 1/0O:
When the named file is a character specia file, then a call to creat() blacks until the g
available.
NOTE — The case of aterminal devicefileis covered by Assertion 56 in 7.1:2\4:

See Reason 1 in Section 5. of POSIX.3 {4}.

When an existing regular file is successfully created, then the file is truncated to zero length, and t
and owner are unchanged.

When the path argument on a call to creat(path) refers to a FIEQ special file, then the result of th
creat() is the same as for the equivalent call to open() with the O TRUNC flag clear or set.

S GTI_DEVICE?A:UNTESTED)

When the path argument on a call to creat(path) refersto atermina device file, then the result of th
creat() is the same as for the equivalent call to open() with the O_TRUNC flag clear or set.

Testing Requirements:
Test on the input buffer and when the general terminal interface device of the implem
buffers output, also test on the'output buffer.

The created file descriptor is set tofemain open across exec function calls. (See Assertion 24 in 5.

When the file did not previously exist, then a successful call to creat() marks for update the s
st_ctime, and st_mtime fieldsion the created file, and the st_ctime and st_mtime fields on the parent d

When the file already-eXists, then a successful call to creat() marks for update the st_ctime and the g
fieldson thefile.

Returns

yailable.

evice is

he mode

e call to

e call to

entation

3.2.2))

t atime,
rectory.

t mtime

When@aeall to creat() completes successfully, then a nonnegative integer that represents the lowest niimbered

unused file descriptor is returned. (See Assertion 21in 5.3.2.2.)

\When acal to Prmfo anpln‘rm unsuccessti I“\JI, then avalue of (i nf)- 1isreturned and setserrno to

indicate

the error, and no files are created or are created or modified. (See Assertions 3945 and 47-53in 5.3.2.4.)

Errors

When search permission is denied for acomponent of the path prefix of path, then a call to creat(path, mode)

returns avalue of (int)-1 and sets errno to [EACCES].

When thefile exists and write permission is denied on thefile, then acall to creat(path, mode) returnsavalue

of (int)-1, setserrno to [EACCES], and does not truncate the file.
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41(A)

42(A)

43(A)

44(A)

Test Methods for Measurina Conformance to POSIX—Part 1: System Interfaces

When the file does not exist and write permission is denied for the parent directory of the file to be created,
then acall to creat(path, mode) returnsavalue of (int)-1, sets errno to [EACCES], and does not create thefile.

When thefile creation isinterrupted by asignal, then acall to creat(path, mode) returnsavalue of (int)-1, sets
errno, to [EINTR], and does not mark for update either the st_ctime and st_mtime fields of thefile and parent
directory or the st_atime field of thefile.

When the file named by path is a directory, then a call to creat(path, mode) returns a value of (int)-1, sets
errno to [EISDIR], and does not mark for update either the st_ctime and st_mtime fields of the file and parent
directory or the st_atime field of thefile.

If {OPEN MAX}£{PCTS OPEN MAX}:

45({NA

46({NA|

47(A)

48(B)

When { OPEN_MAX} files have been opened, then a subsequent call to creat(path, mode), feturns a
value of (int)-1 and sets errno to [EMFILE].
Testing Requirements:
Test for instances
1) When thefile doesnot exigt, it is not created, and
2) Whenthefileexists, it is not truncated

Otherwise:
{PCTS_OPEN_MAX} files can be opened.

ME_MAX}E{PCTS NAME_MAX}?C:UNTESTED

If the behavior associated with {_POSIX_NO_TRUNC} is supportedfor thefile:
When the length of a pathname component of path is lohger than the maximum number of |bytesin
afilename {NAME_MAX}, then acall to creat(path; mode) returnsavalue of (int)-1 and sgtserrno
to [ENAMETOOLONG].

ME_MAX}>{PCTS NAME_MAX} ?C:UNTESTED

If the behavior associated with {_POSIX_NO_TRUNC} is supported for the file:
When the length of a pathname component of path equals { PCTS NAME_MAX}, then p call to
creat(path, mode) succeeds.

If {PATH_MAX} £ {PCTS PATH_MAX}:
When the length of thespath argument exceeds the maximum number of bytes in a ppthname
{PATH_MAX]}, then ‘a-call to creat(path, mode) returns a value of (int)-1 and sets ¢rrno to
[ENAMETOOLONG]:

Otherwise:
When the |ehgth of the path argument is{ PCTS_PATH_MAX}, then acall to creat() is sug¢cessful.

When too manyfiles are currently open in the system, then a call to creat(path, mode) returns a palue of
(int)-1 and setserrno to [ENFILE].
Testing Reguirements:
Test for instances
1) When thefile does not exist, it is not created, and
2) When thefileexists, it is not truncated

49(A)

50(B)

51(A)

112

See Reason 1 in Section 5. of POSIX.3 {4}.

When the path prefix of path does not exist or path points to an empty string, then acall to creat(path, mode)
returns avalue of (int)-1 and sets errno to [ENOENT].

When the directory or file system that would contain the new file cannot be extended, then a call to
creat(path, mode) returns avalue of (int)-1, sets errno to [ENOSPC], and does not create the file.

See Reason 1 in Section 5. of POSIX.3 {4}.

When acomponent of the path prefix of path is not adirectory, then acall to creat(path, mode) returnsavalue
of (int)-1 and setserrno to [ENOTDIR].
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52(C) If theimplementation supports a read-only file system:
When the file exists and the file named by path resides on a read-only file system, then a call to
creat(path, mode) returns a value of (int)-1, sets errno to [EROFS], does not truncate the file, and
does not mark for update the st_atime, st_ctime, and st_mtime fields of thefile. (See GA13in 5.2.3.)

53(C) If the implementation supports a read-only file system:
When the named file isto reside on aread-only file system and the file does not exist, then acall to
creat(path, mode) returns a value of (int)-1, sets errno to [EROFS], does not mark for update the
st_ctime and st_mtime fields of the parent directory, and does not create the file. (See GA13 in
2.35)

5.3.3 umask()
5.3.3.1|Synopsis

01(A) | If theimplementation provides C Standard {2} support:
When the header <sys/ st at . h> isincluded, then the function prototype
node_t umask(node_t) isdeclared. (See GA36in 2.7.3.)

Otherwise:
When the header <sys/ st at . h> isincluded, then the function.timask() is declared with the result
type mode _t. (See GA36in 2.7.3.)

02(C) | If umask() isdefined as a macro when the header <sys/ st at . h>"isincluded:
When the macro umask() is invoked with the correct argument types (or compatible argument types
in the case that C Standard {2} support is provided),'then it expands to an expression with the result
type mode t. (See GA37in 2.7.3.)

03(C) | If umask() isdefined asamacro in the header <sys{’st at . h>:
It evaluates its arguments only once, fulty, protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

5.3.3.2|Description
04(A) |[A call to umask(cmask) sets the file-mode creation mask argument of the process to cmask and refurns the

previous value of the file modgcreation mask.

DO01(A)| The meaning of bits other‘than file permission bits in the argument to umask() is stated in 5.3.3)2 of the
PCD.1.

05(A) [ A call to umask(emask) setsthe file mode creation mask argument to cmask. Bits set in the file mode|creation
mask of the process are used to clear the corresponding permission bits in the mode argument supplied by
open(path,flags, mode), creat(path, mode), mkdir(path, mode), and mkfifo(path, mode).

5.3.3.3|Returns

RO1 A.eall to umask() returns the previous value of the file mode creation mask. (See Assertion 4in 5.3.8.2.)

06(A) When cmask isthe return value from a previous call to umask(), then a call to umask(cmask) restores the file
mode creation mask of the process to the same value as that prior to the previous call to umask().

5.3.3.4 Errors

There are no assertions specific to this subclause.
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5.3.4 link()
5.3.4.1 Synopsis

01(A) If theimplementation provides C Standard {2} support:
When the header <uni st d. h> isincluded, then the function prototype
int link(const char *, const char *) isdeclared. (See GA36in2.7.3.)

Otherwise:
When the header <uni st d. h> isincluded, then the function link() is either declared with result
type int or not declared in the header. (See GA361in 2.7.3.)

02(C) |[If link() isdefined as a macro when the header <uni st d. h> isincluded:
When the macro link() isinvoked with the correct argument types (or compatible argument|typesin
the case that C Standard {2} support is provided), then it expands to an expressionwith the result
typeint. (See GA37in2.7.3.)

03(C) | If link() is defined as amacro in the header <uni st d. h>:
It evaluates its arguments only once, fully protected by parentheses whenhecessary, and protectsits
result value with extra parentheses when necessary. (See GAOl in 1:3.4.)

5.3.4.2|Description

04(A) | When the first filename component of the existing argument is “.”,"and the pathname does not begin with a
slash, then link() resolves the pathname by locating the second'filename component (when specifief) in the
current working directory. (See GA14 in 2.3.6.)

05({PCP_LINK_TO_DIRECTORY} is TRUE?B:UNTESTED)

When the existing argument points to the string “/™,then link () resolves the pathname to the root directory
of the process. (see GA15in 2.3.6.)

See Reason 3 in Section 5. of POSIX.3 {4}.
06({PCD_LINK_TO_DIRECTORY?} isTRUE?B:UNTESTED)

When the existing argument pointste thestring “/ / / ”, then link() resolvesthe pathname to the root directory
of the process. (See GA16in2(3:6.)

See Reason 3 in Section 5. oFPOS X.3 {4}.

07(A) | When the existing argument points to a string beginning with a single slash or beginning with threelor more
dlashes, then link()\resolves the pathname by locating the first filename component of the pathnanpe in the
root directory of the process. (See GA17in 2.3.6.)

08(A) [ When thefirst filename component of the existing argument is“..”, the pathname does not begin with a slash,
and the-current working directory is not the root directory of the process, then link() resolves the pathname by
locating the second filename component (when specified) in the parent directory of the current working
directory. (See GA18in 2.3.6.)

09(PCTS_APP_LINK_DIR?C:UNTESTED)

If {PCD_LINK_TO_DIRECTORY?} isTRUE:
When the existing argument points to the string “F1/” and F1 is a directory, then link() resolves the
pathnameto FI , which isin the current working directory. (See GA19in 2.3.6.)

10(PCTS_APP_LINK_DIR?C:UNTESTED)

If {PCD_LINK_TO DIRECTORY} is TRUE:
When the existing argument points to the string “F1//” and F1 isadirectory, then link() resolvesthe
pathnameto F1, which isin the current working directory. (See GA20in 2.3.6.)
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12(A)

13(A)

14(A)

15(C)

16(A)
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18(A)

19(B)

20(B)

21(A)

22(A)

23(C)

24(C)

25(A)
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When the existing argument points to the string “F1/F2”, then link() resolves the pathname to the file F2 in
the directory F1, which isin the current working directory. (See GA21in 2.3.6.)

When the existing argument points to the string “ F1/./F2", then link() resolves the pathname to thefile F2 in
the directory F1, which isin the current working directory. (See GA22in 2.3.6.)

When the existing argument pointsto the string “ F1/../F1/F2", then link() resolvesthe pathnameto thefile F2
in the directory F1, which isin the current working directory. (See GA23in 2.3.6.)

When the existing argument points to the string “ F1//F2”, then link() resolves the pathname to the file F2 in
the directory F1, which isin the current working directory. (See GA24 in 2.3.6.)

H-{—POSHXNO—TRUNCHsMotsupported-mrthecorrespondimg-directory:
When the existing component is a string of more than {_NAME_MAX} bytes in adiregtory for
which {_POSIX_NO_TRUNC} is not supported, then link() resolves the pathname‘component by
truncating it to {NAME_MAX} bytes. (See GA25in 2.3.6.)

On a call to link(existing, new), the pathname existing supports filenames containing7any of the following

characters:
ABCDEFGHIJKLMNOPQRSTUVWXY?Z
abcdefghijklmnopqgrstuvwxyz
0123456789._-

(See GA02in 2.2.2.32))

On acall to link(existing, new), the pathname existing retains theéunique identity of its upper- and Iqwercase
letters (See GA03in 2.2.2.32))

“wm

When the first filename component of the new argumentis<.”, and the pathname does not begin with a slash,
then link() resolves the pathname by locating the second filename component (when specified) in the current
working directory. (See GA14in 2.3.6.)

When the new argument points to the string “/<;.then link() resolves the pathname to the root directopy of the
process. (See GA15in 2.3.6.)

See Reason 3 in Section 5. of POSX.3 {4}~

When the new argument pointsto thiesstring “/ / / ”, then link() resolves the pathname to the root diréctory of
the process. (See GA16in 2.3.6))

See Reason 3 in Section 5. 0f POSX.3 {4}.

When the new argument points to a string beginning with a single slash or beginning with three|or more
dashes, then link()(resolves the pathname by locating the first filename component of the pathnanpe in the
root directory of (the process. (See GA17in 2.3.6.)

When the first-filename component of the new argument is“..”, the pathname does not begin with a slash, and
the currentyworking directory is not the root directory of the process, then link() resolves the pathfame by
locating~the second filename component (when specified) in the parent directory of the current working
directory. (See GA18in 2.3.6.)

If TO _DIlRhECOoTOnD\/,

{ DL AL 1 TRl
T 1f\1|J_I_II\II\ I\J_LIII\I_\./IUI\IJ’ o TINUL..
When the new argument points to the string “F1/"and F1 is a directory, then link() resolves the
pathname to F1, which isin the current working directory. (See GA19in 2.3.6.)

If {PCD_LINK_TO DIRECTORY} is TRUE:
When the new argument points to the string “F1//” and F1 is a directory, then link() resolves the
pathnameto F1, which isin the current working directory. (See GA20in 2.3.6.)

When the new argument points to the string “F1/F2", then link() resolves the pathname to the file F2 in the
directory F1, which isin the current working directory. (See GA21in 2.3.6.)
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28(A)
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31(A)

32(A)

33(A)

34(A)
35(B)

DO1(C)

36(A)
ROL

D02(C)

DO3(C)

37(C)

38(C)
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When the new argument pointsto the string “ F1/./F2", then link() resolves the pathname to the file F2 in the
directory F1, which isin the current working directory. (See GA22 in 2.3.6.)

When the new argument pointsto the string “F1/../F1/F2", then link() resolves the pathnameto thefile F2 in
the directory F1, which isin the current working directory. (See GA23in 2.3.6.)

When the new argument points to the string “F1//F2", then link() resolves the pathname to the file F2 in the
directory F1, which isin the current working directory. (See GA24in 2.3.6.)

If {_POSIX_NO_TRUNC} isnot supported in the corresponding directory:
When the new component is a string of more than {NAME_MAX} bytes in a directory for which
{ POSIX NO TRUNC} is not supported, then link() resolves the pathname component by

truncating it to {NAME_MAX} bytes. (See GA25in 2.3.6.)

On a call to link(existing, new), the pathname new supports filenames containing any of(the following

characters:
ABCDEFGHIJKLMNOPQRSTUVWXY?Z
abcdefghijklmnopqgrstuvwxyz
0123456789._-

(See GA02in 2.2.2.32))

On a call to link(existing, new), the pathname new retains the unique identity of its upper- and |qwercase
letters. (See GA03in 2.2.2.32.)

When link(existing, new) is granted search access to the path frefix of both existing and new and write
permission to the directory that will contain new, then the standard file access control mechanism floes not
cause link() to indicate that file accessis denied.

A call to link() creates a new link for the existing file such that the new link to the file allows accesqvia new
to the same data accessible via existing. The call ta.link() returns avalue of zero.

A successful call to link(existing, new) increments’by one the link count of the file associated with existing.

When acall to link(existing, new) creates anew link, then the creation of the link and the increment of| the link
count is atomic.

See Reason 2 in Section 5. of POSIX.3 {4}.

If support or nonsupport of 1ink() across file systems is documented:
The details are cofitained in 5.3.4.2 of the PCD.1.

After acall to link(existing, new), the new link, new, refers to the same file as the link existing.

An unsuccessful eall-to link(existing, new) createsno link, and the link count of the file referenced by|existing
remains unchanged. (See Assertion 42in 5.3.4.4.)

If the implementation supports a method to associate the appropriate privileges for linking to directories with
a process:
The details are documented in 2.2.2.4 or in 5.3.4.2 of the PCD.1.

If.support or nonsupport of link()on directories is documented:

The details are contained in 5.3.4.2 of the PCD.1.

If {PCD_LINK TO_DIRECTORY} is TRUE:
When the calling process has the appropriate privileges to link to a directory, then a call. to link()
creates alink to a directory.

If {PCD_LINK_TO_DIRECTORY} isnot documented:
When the file named by existing is a directory and the calling process has the appropriate privileges
to link to adirectory, then acall to link(existing, new) either creates alink to adirectory or returns a
value of (int)-1, sets errno to [EPERM], creates no link, and does not change the link count of the
file referenced by existing.
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D04(C) If support or nonsupport for the condition when the calling process requires permission to access the existing
filefor link() to succeed is documented:
The details are contained in 5.3.4.2 of the PCD.1.

R02 When the calling process does not have permission to access the existing file, then acall to link(existing, new)
returns avalue of (int)- 1 and sets errno to [EACCES]. (See Assertions 4144 in 5.3.4.4.)

39(A) A call tolink() marksfor updatethe st_ctimefield of thefileand the st_ctimeand st_retireefield of the parent
directory of the newly created link.

40(C) If {PCD_LINK_FILE_SYSTEM} isTRUE:
When the link named by new and the file named by existing are on different file systems, then acall
to link(existing, new) is successful.

R0O3 When the link named by new and the file named by existing are on different file systems{.then fa call to
link(existing, new) is either successful or returns a value of (int)-1, sets errno to [EXDEV1, efeates|no link,
and does not change the link count of the file referenced by existing. (See Assertions 65.and 66 in 5[3.4.4.)

5.3.4.3|Returns

R04 When acall to link() completes successfully, then avalue of (int)0 is returned./(See Assertion 33in 5.3.4.2.)

R0O5 When acall to link() completes unsuccessfully, then avalue of (int)-1isreturned and setserrno to indicate the
error. (See Assertions 41-47, 49, and 51-66 in 5.3.4.4.)

5.3.4.4|Errors

41(A) [ When search permission is denied for a component of the path prefix of existing, then a call to link(pxisting,
new) returns a value of (int)-1, sets errno to [EACCES], and creates no link.

42(A) | When search permission is denied for acomponent of the path prefix of new, then acall to link(existipg, new)
returns avalue of (int)-1, sets errno to [EACEES], creates no link, and does not change the link count of the
file referenced by existing.

43(A) [ When the requested link requires writing'in a directory with a mode that denies write permission, then acall
to link (existing, new) returns a valueof (int)-1, sets errno to [EACCES], and does not change the lifk count
of the file referenced by existing.

44(D) | If theimplementation requires-access permission to link to thefile:
When the calling process does not have permission to access the existing file, then a call to
link(existingznew) returns avalue of (int)-1, setserrno to [EACCES], and creates no link.

See Reason 2 in Section 5. of PO X.3 {4}.

45(A) | When the linkinamed by new exists, then a call to link(existing, new) returns a value of (int)-1, setsjerrno to
[EEXISTT,and does not change the link count of the file referenced by existing.

46(A) | If {LINK_MAX} £ {PCTS LINK_MAX}:
When {LINK_MAX} links to the file named by the argument existing already exist, thenla call to
Linlel P~ TRV~ VW WP~ TR 7 AT AN BP-e'S ot TERAAL IRNIL/] ¢ na-liunl = |

IIIII\\CI\IDLIIIH, IICVV) rcturrio a varutc Ul \IIIL) L, SCLlo TITTIU U |_I_IVII_II‘II\J, CICAICO TIV TTTIN, AI'lJ OeS nOt

change the link count of the file referenced by existing.

Otherwise:
{PCTS_LINK_MAX} links can be created to the file specified by argument existing.

47({NAME_MAX} £{PCTS NAME_MAX}?C:UNTESTED)

If the behavior associated with {_POSIX_NO TRUNC} is supported for thefile:
When the length of a pathname component of existing is longer than the maximum number of bytes
inafilename { NAME_MAX}, then acall to link (existing, new) returns avalue of (int)-1, setserrno
to [ENAMETOOLONG], and creates no link.
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48({NAME_MAX}>{PCTS NAME_MAX}?C:UNTESTED)

If the behavior associated with {_POSIX_NO_TRUNC} is supported for thefile:
When the length of a pathname component of existing equals{ PCTS NAME_MAX}, then acall to
link(existing, new) succeeds.

49({NAME_MAX}£{PCTS NAME_MAX}?C:UNTESTED)

If the behavior associated with {_POSIX_NO_TRUNC} is supported for thefile:
When the length of a pathname component of new is longer than the maximum number of bytesin
afilename {NAME_MAX}, then acall to link(existing, new) returns avalue of (int)-1, setserrnoto
[ENAMETOOL ONG], and does not change the link count of the file referenced by existing.

50({ NAME_MAX}>{PCTS NAME_MAX} ?C:UNTESTED)

If the behavior associated with {_POSIX_NO_TRUNC} is supported for thefile:
When the length of a pathname component of new equals { PCTS NAME_MAX}, then g call to
link(existing, new) succeeds.

51(A) |If {PATH_MAX} £ {PCTS PATH_MAX}:
When the length of the existing argument exceeds the maximum number of bytes in a ppthname
{PATH_MAX]}, then a cal to link(existing, new) returns a-value of (int)-1, sets érrno to
[ENAMETOOLONG], and creates no link.

Otherwise:
When the length of the path argument is{ PCTS_PATH&MAX}, then acall to link() is sucgessful.

52(A) |If {PATH_MAX} £ {PCTS PATH_MAX}:
When the length of the new argument exceeds.the maximum number of bytes in a ppthname
{PATH_MAX]}, then a cal to link(existing,»new) returns a value of (int)-1, sets érrno to
[ENAMETOOLONG], and does not change'the link count of the file referenced by existing.

Otherwise:
When the length of the path argumentis { PCTS_PATH_MAX}, then acall to link() is sucgessful.

53(A) [When a component of the path prefix oféexisting does not exist, then a call to link(existing, new) feturns a
value of (int)-1, sets errno to [ENOENT], and creates no link.

54(A) | When acomponent of the path prefix of new does not exist, then acall to link(existing, new) returng a value
of (int)-1, setserrno to [ENOENT], and does not change the link count of the file referenced by exigting.

55(A) | When thefile named by existing does not exist, then acall to link(existing, new) returns avalue of (inf)-1, sets
errno to [ENOENT],sand creates no link.

56(A) | When existing paints to an empty string, then a call to link(existing, new) returns avalue of (int)-1, sgtserrno
to [ENOENT], \and creates no link.

57(A) [ When newypoints to an empty string, then a call to link(existing, new) returns a value of (int)-1, setsjerrno to
[ENOENT], and does not change the link count of the file referenced by existing.

58(B) [ \When the directory that would contain the link cannot be extended, then a call to link(existing, new) returns

FOP=\ £ (it 1 oot rrerata-LlEMNOoOChe] '3 Ba-tial ol ol nat-al tha linl Lt th fl
aAavaruc Ul \IIIL) L, SCLO TITTIVU U lI_I‘IUJUJ, CICACO TIU TITI, A'U UUCO TIUL \JIIQIIHC IC TITIN CUUTNIt Ul e I e

referenced by existing.
See Reason 1 in Section 5. of POSIX.3 {4}.

59(A) When acomponent of the path prefix of existing is not a directory, then a call to link(existing, new) returns a
value of (int)-1, sets errno to [ENOTDIR], and creates no link.

60(A) Whenacomponent of the path prefix of newisnot adirectory, then acall to link(existing, new) returnsavalue
of (int)-1, setserrno to [ENOTDIR], and does not change the link count of the file referenced by existing.

61(C) If {PCD_LINK_TO_DIRECTORY} is TRUE:
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When the file named by existing is a directory and the calling process does not have the appropriate
privileges to link a directory, then a call to link (existing, new) returns avalue of (int)-1, setserrno

to [EPERM], creates no link, and does not change the link count referenced by existing.

If {PCD_LINK_TO_DIRECTORY?} isFALSE:
When the file named by existing is a directory, then a call to link(existing, new) returns a
(int)-1, sets errno to [EPERM], creates no link, and does not change the link count of
referenced by existing.

If {PCD_LINK_TO_DIRECTORY?} is not documented:

value of
the file

When the file named by existing is a directory and the calling process does not have the appropriate

to [EPERM)], creates no link, and does not change the link count of the file referenced by.e

If the implementation supports a read-only file system:
When the requested link requires writing in adirectory on aread-only file system;then acg
(existing, new) returns avalue of (int)-1, sets errno to [EROFS], creates no link)does not ch
link count of the file referenced by existing, and does not mark for update the st_atime, st_ct
st_mtime fields of the parent directory of new. (See GA13in5.2.3.)

If {PCD_LINK_FILE_SYSTEM} isFALSE:
When the link named by new and the file named by existing are.ondifferent file systems, th
to link(existing, new) returns avalue of (int)-1, setserrno toJEXDEV], creates no link, and
change the link count, of the file referenced by existing,

If {PCD_LINK_FILE SYSTEM} isnot documented:
When the link named by new and the file named by existing are on different file systems:, th
to link(existing, new) is eithert successful or<eturns a value of (int)-1, sets errno to [E
creates no link, and does not change the link:count of the file referenced by existing.

kecial File Creation

Synopsis

If the implementation provides C Standard {2} support:
When the header <sys/ st at . h>isincluded, then the function prototype
i nt nkdi-ri(.const char *, node_t) isdeclared. (See GA36in2.7.3.)

Otherwise:
When\the header <sys/ st at . h> is included, then the function mkdir() is either decla|
result type int or not declared in the header. (See GA361in 2.7.3.)

If mkdir{) is defined as a macro when the header <sys/ st at . h> isincluded:

serrno
i sting.

| to link
pnge the
me, and

en acall
does not

en acall
XDEV],

red with

When the macro mkdir() is invoked with the correct argument types (or compatible argum

t types

in the case that C Standard { 2} support is provided), then it expands to an expression with the result

typeint. (See GA37in 2.7.3.)
If mkdir() is defined as amacro in the header <sys/ st at . h>:

It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits

result value with extra parentheses when necessary. (See GAOlin 1.3.4.)
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When thefirst filename component of the path argument is“.”, and the pathname does not begin with aslash,
then mkdir() resolves the pathname by locating the second filename component (when specified) in the
current working directory. (See GA14 in 2.3.6.)

When the path argument pointsto the string“ / ”, then mkdir () resolves the pathname to the root directory of
the process. (See GA15in 2.3.6.)

See Reason 3 in Section 5. of POSIX.3 {4}.
When the path argument pointsto the string “/ / /", then mkdir () resolves the pathname to the root directory

of the process. (See GA16in 2.3.6.)
See Reason 3 in Section 5. of POSIX.3 {4}.

When the path argument points to a string beginning with a single slash or beginning with threejor more
slashes, then mkdir() resolves the pathname by locating the first filename component of the pathname in the
root directory of the process. (See GA17 in 2.3.6.)

When thefirst filename component of the path argument is*“..”, the pathname does not begin with a slash, and
the current working directory is not the root directory of the process, thenmkdir() resolves the pathhame by
locating the second filename component (when specified) in the parent.directory of the current working
directory. (See GA18in 2.3.6.)

When the path argument points to the string “F1/” and F1 is a ditectory, then mkdir() resolves the pgthname
to F1, which isin the current working directory. (See GA19,in 2:3.6.)

See Reason 3 in Section 5. of POSIX.3 {4}.

When the path argument points to the string “FL1//” and\F1 is adirectory, then mkdir() resolves the pgthname
to F1, which isin the current directory. (See GA20\n 2.3.6.)

See Reason 3 in Section 5. of POSIX.3 {4}.

When the path argument pointsto the string* F1/F2 ", then mkdir () resolves the pathnameto thefile §2 in the
directory F1, which isin the current working directory. (See GA21in 2.3.6.)

When the path argument points to the string “ F1/./F2", then mkdir () resolves the pathname to the file F2 in
the directory F1, which isin thecurrent working directory. (See GA22in 2.3.6.)

When the path argument pointsto the string “ F1/../ FI/F2”, then mkdir () resolves the pathnameto the file F2
in the directory F1, which'isin the current working directory. (See GA23in 2.3.6.)

When the path argument points to the string “ F1//F2 ", then mkdir () resolves the pathname to the file F2 in
the directory F1, which isin the current working directory. (See GA24 in 2.3.6.)

If {_POSIXNO_TRUNC} isnot supported in the corresponding directory:
When the path component is a string of more than {_ NAME_MAX} bytesin adirectory for which
{_POSIX_NO_TRUNC} is not supported, then mkdir() resolves the pathname compdgnent by
truncating it to {NAME_MAX} bytes. (See GA25in 2.3.6.)

On a call to mkdir(path, mode), the pathname path supports filenames containing any of the following
characters:
ABCDEFGHIJKLMNOPQRSTUVWXY?Z
abcdefghijklmnopqgrstuvwxyz
0123456789._-

(See GA02in 2.2.2.32))

On a call to mkdir(path, mode), the pathname path retains the unique identity of its upper- and lowercase
letters. (See GA03in 2.2.2.32))
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When mkdir(path, ...) is granted write access to the parent directory of path and search access to
prefix of path, then the standard file access control mechanism does not cause mkdir() to indicate
access is denied.

IEEE Std 2003.1-1992 (Reaff 2000)

the path
that file

A call to mkdir(path, mode) creates a new directory, with file permission bits determined by the mode

argument and the file creation mask, and returns a value of zero.

The details describing the effect on mkdir() of bits other than permission bits being set in mode are contained

in5.4.1.2 of the PCD.1.
The owner ID of the newly created directory is set to the effective user 1D of the process.

D02(C)

21(A)

22(A)
23(A)

54.1.3

RO1
R0O2

54.1.4

24(A)

25(A)

26(A)

27({LIN

H-thecondittonstnderwhichrthegrouptBof themew directorytsset tothegrouptBof thedirectory
the directory is being created and the conditions under which the group ID of the directory iS.5
effective group ID of the calling process for a successful call to mkdir() are documented:

The details are contained in 5.4.1.2 of the PCD.1.

The group 1D of the newly created directory is set to the effective group 1D of the process or to the
of the directory in which the directory is being created.

The newly created directory isan empty directory.
A call to mkdir() marks for update the st_atime, st_ctime, and st_mtime fields of the new directory
st_ctime and st_mtime fields of the parent directory.

Returns

When acall to mkdir() completes successfully, then avalueof\(int)0is returned. (See Assertion 19in

When acall to mkdir() completes unsuccessfully, thena value of (int)-1 isreturned and setserrno to
the error. (See Assertions 24-29 and 31-36 in 5.4.1:4y)

Errors

When search permission isdenied for acomponent of the path prefix of path, then acall to mkdir(pat
returns avalue of (int)-1 and sets erpno to [EACCES].

nwhich
bt to the

roup ID

and the

5.4.1.2))

indicate

N, mode)

When write permission is denied on the parent directory of the directory to be created, then & call to

mkdir (path, mode) returns axalue of (int)-1 and setserrno to [EACCES].

When the file named by path exists, then a call to mkdir(path, mode) returns a value of (int)-1 and s
to [EEXIST].

K_MAX}£{PCTS JLINK_MAX}?C:UNTESTED)

If creating adirectory causes the link count of the directory in which path isto be created to be incrg
When {LINK_MAX} links already exist in the directory in which path isto be created, th
to mkdir(path, mode) returns a value of (int)-1, sets errno to [EMLINK], and does not
directory.

s errno

imented:
en a call
create a

Testing Reguirements:

Test isto be performed in a directory with has no more than “.” and “..” entries.

28({LINK_MAX}>{PCTS_LINK_MAX}?C:UNTESTED)

If creating a directory causes the link count of the directory in which path isto be created to be incremented:

{PCTS_LINK_MAX]} directories can be created in one directory.
Testing Requirements:
Test isto be performed in a directory with has no more than “.” and “..” entries.

29({NAME_MAX}£{PCTS NAME_MAX} ?C:UNTESTED)

If the behavior associated with {_POSIX_NO_TRUNC} is supported for the file:
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When the length of a pathname component of path islonger than the maximum number of bytesin
afilename{NAME_MAX}, then acall to mkdir(path, mode) returnsavalue of (int)-1 and setserrno
to [ENAMETOOLONG].

30({NAME_MAX}>{PCTS NAME_MAX}?C:UNTESTED)

If the behavior associated with {_POSIX_NO_TRUNC} is supported for thefile:
When the length of a pathname component of path equals {PCTS NAMEMAX}, then a call to
mkdir (path, mode) succeeds.

31(A) If {PATH_MAX} £ {PCTS PATH_MAX}:
When the length of the path argument exceeds the maximum number of bytes in a pathname
{PATH_MAX}, then a cal to mkdir(path, mode) returns a value of (int)-1 and sets errno to
[ENAMETOOLONG].

Otherwise:
When the length of the path argument is{ PCTS_PATH MAX}, then a call tomkdir() is sug¢cessful.

32(A) | When acomponent of the path prefix of path does not exist, then acall to mkdir(path, mode) returng a value
of (int)-1 and setserrno to [ENOENT].

33(A) | When the path argument points to an empty string, then a call to mkdir (pathymode) returns avalue gf (int)-1
and sets errno to [ENOENT].

34(B) | When thefile system does not contain enough space to hold the contents of the new directory or to edtend the
parent directory of the new directory, then a call to mkdir(path, mode) returns avalue of (int)-1, setsjerrno to
[ENOSPC], and does not create a directory.

See Reason 1 in Section 5. of POSIX.3 {4}.

35(A) | When a component of the path prefix of path is notiadirectory, then a call to mkdir(path, mode) fieturns a
value of (int)-1 and sets errno to [ENOTDIR].

36(C) |[If theimplementation supports a read-only file'system:
When the parent directory residesion a read-only file system, then a call to mkdir(path), mode)
returns avalue of (int)-1, sets exfno to [EROFS], does not create a directory, and does not mark for
update the st_atime, st_ctime, and st_mtime fields of the parent directory. (See GA13in 2.3.5.)

5.4.2 mkfifo()
5.4.2.1|Synopsis

01(A) | If theimplementation provides C Standard {2} support:
Whenthe'header <sys/ st at . h> isincluded, then the function prototype
i nt\nkfifo(const char *, node_t) isdeclared. (See GA36in 2.7.3)

Otherwise:
When the header <sys/ st at . h> isincluded, then the function mkfifo() is either declared with
result type int or not declared in the header. (See GA36in 2.7.3.)

02(C) If mkfifo() is defined as a macro when the header <sys/ st at . h> isincluded:
When the macro mkfifo() is invoked with the correct argument types (or compatible argument types
in the case that C Standard {2} support is provided), then it expands to an expression with the result
typeint. (See GA37in2.7.3.)

03(C) If mkfifo() isdefined asamacrointhe header <sys/ st at. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)
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When thefirst filename component of the path argument is“.”, and the pathname does not begin with aslash,
then mkfifo() resolves the pathname by locating the second filename component (when specified) in the
current working directory. (See GA14 in 2.3.6.)

When the path argument pointsto the string “/ ", then mkfifo() resolves the pathname to the root directory of
the process. (See GA15in 2.3.6.)

See Reason 3 in Section 5. of POSIX.3 {4}.
When the path argument pointsto the string “/ / / ", then mkfifo() resolves the pathname to the root directory

of the process. (See GA16in 2.3.6.)
See Reason 3 in Section 5. of POSIX.3 {4}.

When the path argument points to a string beginning with a single slash or beginning with threejor more
slashes, then mkfifo() resolves the pathname by locating the first filename component of the pathname in the
root directory of the process. (See GA17 in 2.3.6.)

When thefirst filename component of the path argument is*“..”, the pathname does not begin with a slash, and
the current working directory is not the root directory of the process, thenmkfifo() resolves the pathhame by
locating the second filename component (when specified) in the parent.directory of the current working
directory. (See GA18in 2.3.6.)

When the path argument pointsto the string “F1/” and F1 is a ditectory, then mkfifo() resolves the pgthname
to F1, which isin the current working directory. (See GA19,in 2:3.6.)

See Reason 3 in Section 5. of POSIX.3 {4}.

When the path argument pointsto the string “F1//” and\F1 isadirectory, then mkfifo() resolves the pgthname
to F1, which isin the current working directory. (See€GA20in 2.3.6.)

See Reason 3 in Section 5. of POSIX.3 {4}.

When the path argument pointsto the string* F1/F2”, then mkfifo() resolves the pathnameto thefile F2 in the
directory Fl , which isin the current working directory. (See GA21in 2.3.6.)

When the path argument points to the string “F1/./F2", then mkfifo() resolves the pathname to thefile F2 in
the directory FI , which isin thecurrent working directory. (See GA22in 2.3.6.)

When the path argument points to the string “FL1/../F1/F2", then mkfifo() resolves the pathnameto the file F2
in the directory F1, which'isin the current working directory. (See GA23in 2.3.6.)

When the path argument points to the string “F1//F2”, then mkfifo() resolves the pathname to the file F2 in
the directory, R1, which isin the current working directory. (See GA24 in 2.3.6.)

If {_POSIXNO_TRUNC} isnot supported in the corresponding directory:
When the path component is a string of more, than { NAME_MAX} bytesin a directory for which
{_POSIX_NO_TRUNC} is not supported, then mkfifo() resolves the pathname compgnent by
truncating it to {NAME_MAX} bytes. (See GA25in 2.3.6.)

On a call to mkfifo(path, mode), the pathname path supports filenames containing any of the following
characters:
ABCDEFGHIJKLMNOPQRSTUVWXY?Z
abcdefghijklmnopqgrstuvwxyz
0123456789._-

(See GA02in 2.2.2.32))

On a call to mkfifo(path, mode), the pathname path retains the unique identity of its upper- and lowercase
letters. (See GA03in 2.2.2.32.)
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18(A) When mkfifo(path, ...) is granted write access to the parent directory of path and search access to the path
prefix of path, then the standard file access control mechanism does not cause mkfifo() to indicate that file
access is denied.

19(A) A call to mkfifo() creates a new FIFO special file with file permission bits determined by the mode argument
and the file creation mask, and returns a value of zero.

DO1(A) The details describing the effect on mkfifo() of bits other than permission bits being set in mode are contained
in5.4.2.2 of the PCD.1.

20(A) Theowner ID of the newly created FIFO is set to the effective user ID of the process.

D02(C) rtftheconditronsunder-which-thegrooptbof- themewFHFOtsset-tothegrouptBof thedirectory-in which
the FIFO is being created and the conditions under which the group ID of the FIFO is set tothe)¢ffective

group ID of the calling process for a successful call to mkfifo() are documented:
The details are contained in 5.4.2.2 of the PCD.1.

21(A) | Thegroup ID of the newly created FIFO is set to the effective group 1D of the process,‘op the group I|D of the
directory in which the FIFO is being created.

22(A) | A call to mkfifo() marksfor updatethe st_atime, st_mtime, and st_ctime fields of the FIFO file created and the
st mtime and st_ctime fields of the parent directory of the FIFO file.

5.4.2.3|Returns

RO1 When a call to mkfifo() completes successfully, then a value-ef (int)0 is returned. (See Assertion 19 in
5.4.2.2)

R02 When a call to mkfifo() completes unsuccessfully, then avaltie of (int)-1 isreturned and sets errno tolindicate
the error. (See Assertions 23-26 and 28-33 in 5.4.2.4y)

5.4.2.4|Errors

23(A) [ When search permission is denied for any,component of the path prefix of path, then a call to mkf{fo(path,
mode) returns avalue of (int)-1 and setserrno to [EACCES].

24(A) | When write permission is denied onthe parent directory of the FIFO to be created, then acall to mkf{fo(path,
mode) returns a value of (int)-1(and setserrno to [EACCES].

25(A) | When thefile named by pathrexists, then a call to mkfifo(path, mode) returns avalue of (int)-1 and sgtserrno
to [EEXIST].

26({ NAME_MAX} £{ PCFS-NAME_MAX} ?C:UNTESTED)

If the behavier associated with {_POSIX_NO_TRUNC} is supported for the file:
\When the length of a pathname component of path islonger than the maximum number of |bytesin
afilename {NAME_MAX}, then a call to mkfifo(path, mode) returnsavalue of (int)-1, setsjerrno to
[ENAMETOOLONG], and does not create a FIFO.

27({NAME/MAX}>{PCTS NAME MAX} ?C:UNTESTED)

If the behavior associated with {_POSIX_NO_TRUNC} is supported for thefile:
When the length of a pathname component of path equals { PCTS NAME_MAX}, then a cal to
mkfifo(path, mode) succeeds.

28(A) If {PATH_MAX}E{PCTS PATH_MAX}:
When the length of the path argument exceeds the maximum number of bytes in a pathname
{PATH_MAX}, then a call to mkfifo(path, mode) returns a value of (int)-1, sets errno to
[ENAMETOOLONG], and does not create a FIFO.

Otherwise:
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When the length of the path argument is{ PCTS PATH_MAX}, then acall to mkfifo() is successful.

When a component of the path prefix of path does not exist, then a call to mkfifo(path, mode) returns avalue
of (int)-1 and setserrno to [ENOENT].
When the path argument points to an empty string, then a call to mkfifo(path, mode) returns avalue of (int)-1
and sets errno to [ENOENT].
When the directory that would contain the new file cannot be extended or the file system is out of file
allocation resources, then a call to mkfifo(path, mode) returns avalue of (int)-1, setserrno to [ENOSPC], and
does not create a FIFO.
SeeReasom i Section5of POSHES 4
When a component of the path prefix of path is not a directory, then a call to mkfifo(path, mode) feturns a
value of (int)-1 and setserrno to [ENOTDIR].
If the implementation supports a read-only file system:
When the named file resides on a read-only file system, then a call to mkfifo(path, mode) feturns a
value of (int)-1, sets errno to [EROFS], does not create a FIFO, and does-not mark for update the
st_atime, st_ctime, and st_mtime fields of the parent directory. (See GA13in 2.3.5.)
e Removal
nlink()
Synopsis
If the implementation provides C Standard {2} suppert:
When the header <uni st d. h> isincluded; then the function prototype
i nt unlink(const char *) sisdeclared. (See GA36in2.7.3.)
Otherwise:
When the header <uni st d. h=isincluded, then the function unlink() is either declared with result
typeint or not declared in the header. (See GA36in 2.7.3.)
If unlink() is defined as a macro'when the header <uni st d. h> isincluded:
When the macro unlink() is invoked with the correct argument types (or compatible argument types
in the case that C Standard {2} support is provided), then it expands to an expression with the result
typeint. (See GA37in 2.7.3.)
If unlink() is definegd-as a macro in the header <uni st d. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protects its
result-value with extra parentheses when necessary. (See GAOlin 1.3.4.)
Description
When thefirst filename component of the path argument is“.”, and the pathname does not begin with a slash,
then unlink() resolves the pathname by locating the second filename component (when specified) in the
current working directory. (See GA14 in 2.3.6.)
When the path argument pointsto the string “/ ", then unlink() resolves the pathname to the root directory of
the process. (See GA15in 2.3.6.)
See Reason 3 in Section 5. of POSIX.3 {4}.
When the path argument pointsto the string “/ / / ", then unlink() resolves the pathname to the root directory

of the process. (See GA16in 2.3.6.)
See Reason 3 in Section 5. of POSIX.3 {4}.
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When the path argument points to a string beginning with a single slash or beginning with three or more
dlashes, then unlink() resolves the pathname by locating the first filename component of the pathname in the
root directory of the process. (See GA17 in 2.3.6.)

When thefirst filename component of the path argument is“..”, the pathname does not begin with aslash, and
the current working directory is not the root directory of the process, then unlink() resolves the pathname by
locating the second filename component (when specified) in the parent directory of the current working
directory. (See GA18in 2.3.6.)

If {PCD_LINK_TO_DIRECTORY?} isTRUE:
When the path argument points to the string “F1/” and F1 is a directory, then unlink() resolves the

pathrmametoFwhichtstrthecorrentworking-directory (See GA LS 2369
If {PCD_LINK_TO_DIRECTORY} isTRUE:

When the path argument points to the string “F1//” and F1 is adirectory, then unlinK() resglves the
pathnameto F1, which isin the current working directory. (See GA20in 2.3.6.)

When the path argument pointsto the string “F1/F2", then unlink() resolves the pathname to thefile §2 in the
directory F1, which isin the current working directory. (See GA21in 2.3.6.)

When the path argument points to the string “F1/./F2", then unlink() resolves the pathname to the file F2 in
the directory F1, which isin the current working directory. (See GA22 in2.3:6.)

When the path argument pointsto the string “F1/../F1/F2", then unlink() resolves the pathname to the file F2
in the directory F1, which isin the current working directory. (See GA23in 2.3.6.)

When the path argument points to the string “FL1//F2”, then unlink() resolves the pathname to the file F2 in
the directory F1, which isin the current working directory=(See GA24 in 2.3.6.)

If {_POSIX_NO_TRUNC} isnot supported in the corresponding directory:
When the path component is a string of more than {NAME_MAX} bytes in a directory for which
{_POSIX_NO_TRUNC} is not supported, then unlink() resolves the pathname compgnent by
truncating it to { NAME_MAX]} bytes. (See GA25in 2.3.6.)

On acall to unlink(path), the pathname path supports filenames containing any of the following chayacters:
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopgrstuvwxyz
0123456789._-

(See GA02in 2.2.2.32))

On acall to unlink(path), the pathname path retains the unique identity of its upper- and lowercasg letters.
(See GA03in 2.2.2732Y)

When unlink(path)’is granted write access to the parent directory of path and search accessto the path prefix
of path, then the standard file access control mechanism does not cause unlink() to indicate that file gccessis
denied.

A cdll to unlink(path) removes the link named by path, decrements the link count of the file referenced by the
litk,,and returns a value of zero.

When the link count becomes zero and the file is not opened by a process, then the space occupied by the file
isfreed.

See Reason 1 in Section 5. of POSIX.3 {4}.

When the link count becomes zero and the file is not, opened by a process, then the file is no longer
accessible.

See Reason 3 in Section 5. of POSIX.3 {4}.
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22(A)

DO1(C)

D02(C)

23(D)

24(A)
25(A)

26(D)

55.1.3

RO1

R0O2

5514

27(A)

28(A)

DO3(C)

29(D)

Test Methods for Measurina Conformance to POSIX—Part 1: System Interfaces

When one or more processes have the file open when the last link isremoved, then the link is removed before
unlink() returns, but the removal of the file contents is postponed until all references to the file have been
closed.
If the implementation supports a method to associate the appropriate privileges for unlinking directories with
a process:
The details are documented in 2.2.2.4 or in 5.5.1.2 of the PCD.1.
If the implementation supports unlink() on directories, and this is documented:
The details are contained in 5.5.1.2 of the PCD.1.
If the implementation supports unlinking a directory:
When the calling process has the appropriate privileges to unlink a directory, then a callctojunlink()
can unlink a directory.
See Reason 1 in Section 5. of POSIX.3 {4}.
A successful call to unlink() marks for update the st_ctime and st_mtime fields of the parent directoryy.
When the link count of the file does not become zero, s successful call to unlink() marks for update the
st_ctimefield of thefile.
If the implementation supports unlinking a directory and the implementation.does not consider unlinking the
directory named by the path argument an error when it is being used by-the system or, another procgss:
When the calling process has the appropriate privileges to unlink adirectory, and when the directory
named by the path argument is being used by the System or another process. then a call to
unlink(path) successfully unlinks the directory path:
See Reason 2 in Section 5. of POSIX.3 {4}.
Returns
When a call to unlink() completes successfully, then a value of (int)0 is returned. (See Assertion 19 in
55.1.2)
When acall to unlink() completes unsuccessfully, then avalue of (int)- 1 isreturned and sets errno tolindicate
the error. (See Assertions 27-30 and.32-39 in 5.5.1.4.)
Errors
When search permission is denied for a component of the path prefix of path, then a call to unlipk(path)
returns avalue of (int)~1, sets errno to [EACCES], and does not unlink the directory entry.
When write permission is denied on the directory containing the link to be removed, then g cal to
unlink(path)yréturns a value of (int)-1, sets errno to [EACCES], and does not unlink the directory ertry.
If the implementation supports the error condition [EBUSY] for unlink() when the directory named by the
path argument cannot be unlinked because it is being used by the system or another process, and this is
documented:
If the implementation supports unlinking a directory and the implementation considers an attempt to unlink

adirectory chat is being used by the system or another processto be an [EBUSY] error:
When the calling process has the appropriate privileges to unlink adirectory, and when the directory
named by the path argument cannot be unlinked because it is being used by the system or another
process, then a call to unlink(path) returns avalue of (int)-1 and sets errno to [EBUSY].

See Reason 2 in Section 5. of POSIX.3 {4}.

30{NAME_MAX}£{PCTS NAME_MAX} ?C:UNTESTED)
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If the behavior associated with {_POSIX_NO_TRUNC} is supported for the file:
When the length of a pathname component of path islonger than the maximum number of bytesin
afilename { NAME_MAX}, then a call to unlink(path) returns a value of (int)-1 and sets errno to
[ENAMETOOLONG].

31({NAME_MAX}>{PCTS NAME_MAX}?C:UNTESTED)

If the behavior associated with {_POSIX NO_TRUNC} is supported for the file:
When the length of a pathname component of path equals { PCTS NAME_MAX}, then a call to
unlink(path) succeeds.

32(A) If{PATH MAX}E£{PCTS PATH MAX}:
When the length of the path argument exceeds the maximum number of bytes in a~ppthname
{PATH_MAX}, then a call to unlink(path) returns a value of (int)-1 and sé&tS @rrno to
[ENAMETOOLONG].

Otherwise:
When the length of the path argument is{ PCTS_PATH_MAX}, then acall to.unlink() is su¢cessful.

33(A) | When a component of the path prefix of path does not exist, then a call to unlink(path) returns a palue of
(int)-1 and setserrno to [ENOENT].

34(A) | Whenthefile named by path does not exist, then acall to unlink(path) returns avalue of (int)-1 and sgtserrno
to {ENOENT}.

35(A) | When the path argument points to an empty string, then a call té unlink(path) returns a value of (int)-1 and
setserrno to { ENOENT}.

36(A) [ When a component of the path prefix of path is not a direetary, then a call to unlink(path) returns ajvalue of
(int)-1 and setserrno to { ENOTDIR} .

37(C) | If the implementation supports the linking and unlinking of directories:
When the calling process does not havethe appropriate privileges to unlink adirectory and path isa
directory, then a call to unlink(path) returns avalue of (int)-1, sets errno to [EPERM], and Hoes not
unlink the directory.

38(D) | If the implementation does not suppert the unlinking of directories:
When path refers to a direetory, then a call to unlink(path) returns a value of (int)-1, setsgrrno to
{EPERM}, and does not unlink the directory.

See Reason 1 in Section 5. oFPOS X.3 {4}.

39(C) |[If theimplementatioisupports a read-only file system:
When the named file resides on aread-only file system, then acall to unlink(path) returns ajval ue of
(int)-1, sets errno to { EROFS}, does not unlink the file entry, and does not mark for ugdate the
st-atime, st_ctime, and st_mtime fields of the parent. directory of thefile. (See GA13in 2.3.5.)

5.5.2 rmpdir()

5.5.2.1|Synopsis

01(A) If theimplementation provides C Standard {2} support:
When the header <uni st d. h> isincluded, then the function prototype
int rndir(const: char *) isdeclared. (See GA36in 2.7.3.)

Otherwise:
When the header <uni st d. h> isincluded, then the function rmdir() is either declared with result
type int or not declared in the header. (See GA36in 2.7.3.)

02(C) If rmdir() is defined as a macro when the header <uni st d. h> isincluded:
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03(C)
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When the macro rmdir () is invoked with the correct argument types (or compatible argument types
in the case that C Standard {2} support is provided), then it expands to an expression with the result
typeint. (See GA37in2.7.3.)

If rmdir() is defined as a macro in the header <uni st d. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

5.5.2.2 Description

04(A)

DO1(C)

D02(C)

05(B)

06(B)

07(A)

08(A)

09(A)

10(A)

11(A)

12(A)

13(A)

14(A)

15(C)

When thefirst filename component of the path argument is“.”, and the pathname does not begin with aslash,

then rmdir() resolves the pathname by locating the second filename component (when specified) in the
current working directory. (See GA14 in 2.3.6.)

If acall to rmdir(path) succeeds when the argument path is the root directory or the current directory of any
process, and this is documented:
The details are contained in 5.5.2.2 of the PCD.1.

If acall to rmdir(path) fails and sets errno to [EBUSY] when the argument path i the root directory or the
current directory of any process, and this is documented:
The details are contained in 5.5.2.2 of the PCD.1.

When the path argument points to the string “/ ", then rmdir() resolves the pathname to the root directory of
the process. (See GA15in 2.3.6.)

See Reason 7 in Section 5. of POSIX.3 {4}.

When the path argument pointsto the string “/ / / *, thensrmdir () resolves the pathname to the root directory
of the process. (,See GA16in 2.3.6.)

See Reason 7 in Section 5. of POSIX.3 {4}.

When the path argument points to a string beginning with a single slash or beginning with threejor more
slashes, then rmdir () resolves the pathnameby locating the first filename component of the pathname in the
root directory of the process. (See GA1Zin 2.3.6.)

When thefirst filename componentgfithe path argument is“..”, the pathname does not begin with a sljash, and
the current working directory istet the root directory of the process, then rmdir() resolves the pathname by
locating the second filename component (when specified) in the parent directory of the current working
directory. (See GA18in 2.3:6.)

When the path argumient points to the string “F1/” and F1 isadirectory, then rmdir() resolves the ppthname
to F1, which isipthe’current working directory. (See GA19in 2.3.6.)

When the path:argument points to the string “F1//” and F1 isadirectory, then rmdir () resolves the ppthname
to F1, whichisin the current working directory. (See GA20in 2.3.6.)

Whenrthe path argument pointsto the string “ F1/F2”, then rmdir () resolves the pathname to thefile §2 in the
directory F1, which isin the current working directory. (See GA21in 2.3.6.)

PO O S O eSOory

H- - d es efileF2
in the directory F1, which isin the current working directory. (See GA22in 2.3.6.)

When the path argument points to the string “FL/../FL/F2", then rmdir() resolves the pathname to the file F2
in the directory F1, which isin the current working directory. (See GA23in 2.3.6.)

When the path argument pointsto the string “ FL//F2”, then rmdir () resolvesthe pathname to the file F2 in the
directory F1, which isin the current working directory. (See GA24in 2.3.6.)

If {_POSIX_NO_TRUNC} isnot supported in the corresponding directory:
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17(A)

18(A)

19(A)
20(B)

21(A)

22(B)

23(A)
24(D)

5.5.2.3

RO1
R0O2

5.5.2.4

25(A)

26(A)

DO3(C)

27(D)
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When the path component is a string of more than { NAME_MAX} bytes in a directory for which
{_POSIX_NO_TRUNC} is not supported,then rmdir() resolves the pathname component by
truncating it to {NAME_MAX} bytes. (See GA25in 2.3.6.)

On acall to rmdir(path), the pathname path supports filenames containing any of the following characters:
ABCDEFGHIJKLMNOPQRSTUVWXY?Z
abcdefghijklmnopqgrstuvwxyz
0123456789._-

(See GA02in 2.2.2.32))

On acall to rmdir(path), the pathname path retains the unique identity of its upper- and |lowercase letters.

(See GA03in 2.2.2.32))

When rmdir(path) is granted write access to the parent directory of path and search access tothepath prefix
of path, then the standard file access control mechanism does not cause rmdir() to indicate that file ccessis
denied.

A call to rmdir() removes the empty directory named by path and returns a value of-zero.

When thelink count of the directory being removed becomes zero and no process has the directory ogen, then
the space occupied by the directory is freed and the directory is no longer accessible.

See Reason 1 in Section 5. of POSIX.3 {4}

When a process has the directory open and a call to rmdir() removesthe last link to the directory, then when
rmdir() returns there are no dot and dot-dot entries in the directery, and no new entries may be created in the
directory.

When a process has the directory open when the last link/istemoved, then the directory is not remoyed until
all references to the directory have been closed.

See Reason 1 in Section 5. of POSIX.3 {4}.
A successful call to rmdir() marks for update the st_ctime and st_mtime fields of the parent directory.

If the implementation allows the removal<ef a directory that is being used by another process:
When the directory named-by the path argument is being used by another process, then g call to
rmdir(path) removes the directory and returns successfully.

See Reason 2 in Section 5. ofPOSX.3 {4}.
Returns

When acall to rmdir() completes successfully, then avalue of (int)0 isreturned. (See Assertion 19inp.5.2.2.)

When a calltorrmdir () compl etes unsuccessfully, then avalue of (int)- 1 isreturned and sets errno tolindicate
the errorg and the directory is not removed. (See Assertions 2529 and 31-36 in 5.5.2.4.)

Errors

When search permission is denied for a component of the path prefix of path, then a call to rmdir(path)
returns avalue of (int)-1, sets errno to [EACCES], and does not remove the directory.

When write permission is denied on the parent directory of the directory to be removed, then a call to
rmdir (path) returns avalue of (int)-1, sets errno to [EACCES], and does not remove the directory.

If the implementation supports the error condition [EBUSY] for rmdir() when the directory named by the
path argument cannot be removed because it is being used by another process:
The details are contained in 5.5.2.4 of the PCD.1. (See DGA02in 2.4.)

If the implementation does not allow the removal of a directory that is being used by another process:
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When the directory named by the path argument cannot be removed because it is being used by
another process, and when the implementation considers this to be an error, then a cal to
rmdir (path) returns avalue of (int)-1, sets errno to [EBUSY], and does not remove the directory.

See Reason 2 in Section 5. of POSIX.3 {4}.

28(A) When the path argument names a directory that is not an empty directory, then acall to rmdir(path) returnsa
value of (int)-1, sets errno to [EEXIST] or [ENOTEMPTY], and does not remove the directory.

29({NAME_MAX} £{PCTS_NAME_MAX}?C:UNTESTED)
If the behavior associated with {_POSIX_NO TRUNC} is supported for thefile:

Whermrthetengtirofapettmamecomponentof pathristongerthamthe-mexmumomber-ofbytes in
a filename {NAME_MAX3}, then a call to rmdir(path) returns a value of (int)-1 and setserrno to
[ENAMETOOLONG].

30({NAME_MAX}>{PCTS NAME_MAX}?C:UNTESTED)

If the behavior associated with {_POSIX_NO_TRUNC} is supported for the file:
When the length of a pathname component of path equals { PCTS NAME_MAX}, then p call to
rmdir (path) succeeds.

31(A) |If {PATH_MAX} £ {PCTS PATH_MAX}
When the length of the path argument exceeds the maximum'number of bytes in a ppthname
{PATH_MAX}, then a cal to rmdir(path) returnsCa~value of (int)-1, sets efrno to
[ENAMETOOLONG], and does not remove the directory.

Otherwise:
When the length of the path argument is[PCTSyRATH_MAX], then acall to rmdir() is sugcessful.

32(A) | When acomponent of the path prefix of path does notiexist, then acall to rmdir(path) returns avalue pf(int)-1
and sets errno to [ENOENT].

33(A) | When the path argument names a nonexistent directory, then a call to rmdir(path) returns a value qf (int)-1
and sets errno to [ENOENT].

34(A) | When the path argument pointsto an enipty string, then acall to rmdir(path) returnsavalue of (int)-1and sets
errno to [ENOENT].

35(A) [ When acomponent of path isnobadirectory, then acall to rmdir (path) returns avalue of (int)-1 and sé¢tserrno
to [ENOTDIR].

36(C) |[If theimplementation Supports a read-only file system:
When thedirectory entry to be removed resides on aread-only file system, then a call to rmdir (path)
returns @ value of (int)-1, sets errno to [EROFS], does not remove the named directory entry, and
does.not mark for update the st_atime, st_ctime, and st_mtime fields of the parent directory of the
named directory entry. (See GA13in 2.3.5.)

5.5.3 rgname()

5.5.3.1'Syrepsts

01(A) If theimplementation provides C Standard {2} support:
When the header <st di 0. h> isincluded, then the function prototype
i nt renane(const char *, const char *) isdeclared. (See GA36in2.7.3.)

Otherwise:
When the header <st di 0. h> isincluded, then the function rename() is either declared with result
type int or not declared in the header. (See GA36in 2.7.3.)

02(C) If rename() is defined as a macro when the header <st di 0. h> isincluded:

Copyright © 2000 IEEE All Rights Reserved 131


https://iecnorm.com/api/?name=aea18177ef5e3ce611bf1e13c69411ff

ISO/IEC 14515-1:2000(E) IEEE Std 2003.1-1992 (Reaff 2000)

03(C)

Test Methods for Measurina Conformance to POSIX—Part 1: System Interfaces

When the macro rename() isinvoked with the correct argument types (or compatible argument types
in the case that C Standard {2} support is provided), then it expands to an expression with the result
typeint. (See GA37in2.7.3.)

If rename() is defined as a macro in the header <st di 0. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

5.5.3.2 Description

04(A)

05(B)

06(B)

07(A)

08(A)

09(A)

10(A)

11(A)

12(A)

13(A)

14(A)

15(C)

16(A)
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When the first filename component of the old argument is“.”, and the pathname does not begin with a slash,

then rename() resolves the pathname by locating the second filename component (when specified:l) in the
current working directory. (See GA14 in 2.3.6.)

When the old argument points to the string “/ ", then rename() resolves the pathname to the rott dirgctory of
the process. (See GA15in 2.3.6.)

See Reason 3 in Section 5. of POSIX.3 {4}.

When the old argument pointsto thestring “/ / / ”, then rename() resolves the pathname to the root directory
of the process. (See GA16in 2.3.6.)

See Reason 3 in Section 5. of POSIX.3 {4}.

When the old argument points to a string beginning with a single-slash or beginning with threejor more
slashes, then rename() resolves the pathname by locating the firgt:filename component of the pathnamein the
root directory of the process. (See GA17 in 2.3.6.)

When thefirst filename component of the old argumentis “?.", the pathname does not begin with a sljash, and
the current working directory is not the root directory.ef- the process, then rename() resolves the pathpame by
locating the second filename component (when specified) in the parent directory of the current working
directory. (See GA18in 2.3.6.)

When the old argument points to the stringF1/" and F1 isadirectory, then rename() resolves the pgthname
to F1, which isin the current working directory. (See GA19in 2.3.6.)

When the old argument pointsto thestring “F1//” and F1 isadirectory, then rename() resolves the ppthname
to F1, whichisin the current wotking directory. (See GA20in 2.3.6.)

When the old argument pointsto the string “ F1/F2”, then rename() resolves the pathnameto thefile F2 in the
directory F1, which isin‘the current working directory. (See GA21in 2.3.6.)

When the old argument points to the string “F1/./F2", then rename() resolves the pathname to thefile F2 in
the directory F1 {which isin the current working directory. (See GA22in 2.3.6.)

When the otd'argument points to the string “F1/../F1/F2", then rename() resolves the pathname to the file F2
in the directory F1, which isin the current working directory. (See GA23in 2.3.6.)

When the old argument pointsto the string “FL1//F2”, then rename() resolves the pathnameto thefile f2 inthe
diréctory F1, which isin the current working directory. (See GA24in 2.3.6.)

If {_ POSIX_NO_TRUNC} isnot supported in the corresponding directory:
When the old component is a string of more than { NAME_MAX} bytes in a directory for which
{_POSIX_NO_TRUNC} is not supported, then rename() resolves the pathname component by
truncating it to {NAME_MAX} bytes. (See GA25in 2.3.6.)

Onacall to rename(old, new), the pathname old supports filenames confining any of the following characters:
ABCDEFGHIJKLMNOPQRSTUVWXY?Z
abcdefghijklmnopqgrstuvwxyz
0123456789._-

(See GA02in 2.2.2.32))
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28(A)
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31(A)

32(A)
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Onacall to rename(old, new), the pathname old retains the unique identity of its upper- and lowercase | etters.
(See GA03in 2.2.2.32.)

When thefirst filename component of the new argument is*“.”, the argument pointsto a string beginning with
asingle slash or beginning with three or more slashes, then rename() resolves the pathname by locating the
second filename component (when specified) in the current working directory. (See GA14in 2.3.6.)

When the new argument pointsto the string “/ ”, then rename() resolves the pathname to the root directory of
the process. (See GA15in 2.3.6.)

See Reason 3 in Section 5. of POSIX.3 {4}.

Hherthenew-argument pomtstothestrimg—+themrenamef) resotves thepathname totherootdirectory
of the process. (See GA16in 2.3.6.)

See Reason 3 in Section 5. of POSIX.3 {4}.

When the new argument points to a string beginning with a slash, then rename() resolves the pathname by
locating the first filename component of the pathname in the root directory of the'process. (See GA17 in
2.36.)

When thefirst filename component of the new argumentis*®..”, the pathnamedoes not begin with a slash, and
the current working directory is not theroot directory of the process, then ftename() resolves the pathpame by
locating the second filename component (when specified) in the parent directory of the current working
directory. (See GA18in 2.3.6.)

When the new argument points to the string “F1/” and F1 is an-empty directory, then rename() resglves the
pathnameto F1, which isin the current working directory. (See GA19in 2.3.6.)

When the new argument points to the string “F1//" and®1 i's an empty directory, then rename() resglves the
pathnameto F1, which isin the current working directery. (See GA20in 2.3.6.)

When the new argument points to the string “F1/F2", then rename() resolves the pathname to the fijle F2 in
the directory F1, which isin the current working directory. (See GA21in 2.3.6.)

When the new argument points to the string* F1/./F2”, then rename() resolves the pathname to the file F2 in
the directory F1, which isin the currentyworking directory. (See GA22in 2.3.6.)

When the new argument pointsto the'string “ F1/../F1/F2", then rename() resolves the pathname to the file F2
in the directory F1, which isinthe current working directory. (See GA23in 2.3.6.)

When the new argument points to the string “F1//F2”, then rename() resolves the pathname to the file F2 in
the directory F1, whichrisin the current working directory. (See GA24in 2.3.6.)

If {_POSIX_NOTRUNC} isnot supported in the corresponding directory:
When.the’'new component is a string of more than {NAME_MAX} bytes in a directory for which
{ BOSIX_NO_TRUNC} is not supported, then rename() resolves the pathname compgnent by
truncating it to {NAME_MAX} bytes. (See GA25in 2.3.6.)

On @ call to rename(old, new), the pathname new supports filenames containing any of the following
characters:

ADOCNDNCCo 1Ll 11 L AM AN O DODCTILINIAALN N/ 7
HU\/ULfUIIIJI\LIVII‘IUI’\(I\\JIUVVV/\IL
abcdefghijklmnopqgrstuvwxyz
0123456789._-

(See GA02in 2.2.2.32))

On a call to rename(old, new), the pathname new retains the unique identity of its upper- and lowercase
letters. (See GA03in 2.2.2.32.)

When rename(old, new) is granted write access to the parent directories of both old and new and search
access to the path prefixes of both old and new, then the standard file access control mechanism does not
cause rename() to indicate that file accessis denied.
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33(A)

34(A)

35(B)

36(A)

RO1

37(A)

R0O2

38(B)

39(A)

DO1(C)

40(C)

R0O3

41(D)

42(C)

R04

43(A)
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When old and new do not refer to the same existing file, then after a successful call to rename(old, new) the
old pathname no longer exists, and a value of zero is returned.

When the old and the new arguments both refer to links to the same existing file, then a call to rename(old,
new) returns successfully without taking any other action.

When new refers to an existing file, then a link named by argument new exists throughout the renaming
operation and refers either to the file referred to by argument new or old before the operation began.

See Reason 1 in Section 5. of POSIX.3 {4}.

When the link named by the new argument exists, then a call to rename(old, new) removes new and renames

Lol
UIU LU TITVV.

A call to rename(old, new) requires write access permission for both the directory containing.old and the
directory containing new. (See Assertion 45in 5.5.3.4.)

When the old argument points to the pathname of a directory, and when the directory-named by |the new
argument exists and is empty, then a call to rename(old, new) removes new and renames old to new.

When the new argument names an existing directory, then it is required to he‘an empty directgry. (See
Assertion 49in 5.5.3.4.)

When the link named by the new argument exists, no process has the file:gpen, and the link count of the file
becomes zero, then a call to rename(old, new) frees the space occupied by thefile.

See Reason 1 in Section 5. of POSIX.3 {4}.

When one or more processes have the file argument new_gpen and the last link is removed, then p call to
rename(old, new) removes the link before the rename()\returns, but the removal of the file contents is
postponed until all references to the file have been closed.

If it is documented whether the implementation requires write access for the directory named by old pnd, if it
exists, for the directory named by new, for a suecessful rename(old, new) call:
The details are contained in 5.5.3.2,0f'the PCD.1.

If {PCD_WRITE_PERM_TO_RENAME} isFALSE:
When write permission is denied for a directory pointed to by the old or new arguments, then a call
to rename(old, new) campletes successfully.

When write permission is,denied for a directory pointed to by the old or new arguments, then & call to
rename(old, new) either completes uccessfully or returnsavalue of (int)-1, setserrno to [EACCES], @and does
not change the named files. (See Assertions 46 and 47 in 5.5.3.4.)

If the implementation supports a call to rename(old, new) when the directory named by old or new|is being
used by the system’or another process:
Wheneither old or new is being used by the system or another process, then a call to rengme(old,
new) successfully renames the directory old to new.

SeeReason 2 in Section 5. of POSIX.3 {4}.
[f{PCD_LINK_FILE _SYSTEM} isTRUE:

When the links named by old and new are on different file systems, then a call to rename(old, new)
compl etes successfully.

When the links named by old and new are on different file systems, then a call to rename(old, new) is either
successful or returns a value of (int)- 1, sets errno to [EXDEV], and does not change the named files. (See
Assertions 68 and 69in 5.5.3.4.)

On a call to rename(old, new), rename() marks for update the st_ctime and st_mtime fields of the parent
directory of each file.
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5.5.3.3 Returns

R0O5 When a call to rename() completes successfully, then a value of (int)0 is returned. (See Assertion 33 in
55.3.2)

R06 When acall to rename() completes unsuccessfully, then avalue of (int)-1isreturned and sets errnoto indicate
the errno, and the named files are not changed. (See Assertions 44-54, 56-61, and 63-68 in 5.5.3.4.)

5.5.3.4 Errors

44(A) When the path prefix of either old or hew denies search permission, then a call to rename(old, new) returnsa
value of (int)-1, sets errno to [EACCES], and does not change the named files.

45(A) | When one of the directories containing old or new denies write permission, then a call to refname(did, new)
returns avalue of (int)-1, sets errno to [EACCES], and does not change the named files.

46(C) |If {PCD_WRITE_PERM_TO_RENAME} isTRUE:
When write permission is denied for a directory pointed to by the old or riew arguments, then a call
to rename(old, new) returns a value of (int)-1, sets errno to [EACCES); and does not change the
named files.

47(C) |If {PCD WRITE_PERM_TO_RENAME} is not documented:
When write permission is denied for a directory pointed to.by the old or new arguments, then a call
to rename(old, new) either completes successfully or réturns a value of (int)-1, sets €rrno to
[EACCES], and does not change the named files.

D02(C)| If the implementation supports the error condition [EBUSY{ for rename(old, new) when the directofy old or
new cannot be renamed because it is being used by anotherprocess:
The details are contained in 5.5.3.4 of the PCD.1.

48(D) | If the implementation considers a call to rename(eld, new) when the directory named by old or new|is being
used by the system or another process to be an'efror:
When the directory named by old .ok new is being used by the system or another process, then acall
to rename(old, new) returns awalue of (int)-1, sets errno to [EBUSY], and does not change the
named files.

See Reason 2 in Section 5. of POSIX.3 {4}.

49(A) [When the link named by few is a directory containing entries other than dot and dot-dot, then & call to
rename(old, new) returns‘avalue of (int)-1, setserrno to [EEXIST] or [ENOTEMPTY], and does nof change
the named files.

50(A) | When new and old name existing directories and the new pathname contains a path prefix that refess to old,
then a call towrename(old, new) returns a value of (int)-1, sets errno to [EINVAL], and does not chpnge the
named files

51(A) | Whenrthe new argument points to adirectory and the old argument pointsto afile that is not a directpry, then
aedll_to rename(old, new) returns a value of(int)-1, sets errno to [EISDIR], and does not change the named
files.

52({NAME_MAX} £{PCTS NAME_MAX}?C:UNTESTED

If the behavior associated with {_POSIX_NO_TRUNC} is supported for thefile:
When the length of a pathname component of the old argument islonger than the maximum number
of bytesin afilename {NAME_MAX}, then a call to rename(old, new) returns a value of (int)-1,
sets errno to [ENAMETOOL ONG], and does not change the existing files.

53({NAME_MAX} £{PCTS_NAME_MAX}?C:UNTESTED)
If the behavior associated with {_POSIX_NO_TRUNC} is supported for thefile:
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When the length of a pathname component of the new argument islonger than the maximum number
of bytesin afilename {NAME_MAX}, then a call to rename(old, new) returns a value of (int)-1,
sets errno to [ENAMETOOL ONG], and does not change old.

54({NAME_MAX}>{PCTS NAME_MAX} ?C:UNTESTED)

If the behavior associated with {_POSIX_NO_TRUNC} is supported for thefile:
When the length of a pathname component of the old argument equals{ PCTS NAME_MAX}, then
acall to rename(old, new) succeeds.

55({NAME_MAX}>{PCTS NAME_MAX} ?C:UNTESTED)

When the length of a p_athname_ coreronent of the new argument equals { PCTS NAME[MAX},
then a call to rename(old, new) succeeds.

56(A) |If {PATH_MAX}£E{PCTS PATH_MAX}:
When the length of the old argument exceeds the maximum number of ‘bytes in a ppthname
{PATHMAX}, then a cdl to rename(old, new) returns a value, ©Of(int)-1, sets grrno to
[ENAMETOOLONG], and does not change the existing files.

Otherwise:
When the length of the old argument is{ PCTS_PATH_MAX}, theriacall to rename() is su¢cessful.

57(A) |If {PATH_MAX}£E{PCTS PATH_MAX}:
When the length of the new argument exceeds the maximum number of bytes in a ppthname
{PATH_MAX}, then a cal to rename(old, new) ‘returns a value of (int)-1, sets érrno to
[ENAMETOOLONG], and does not change the oldile.

Otherwise:
When the length of the new argument is{ RETS PATH_MAX}, then acall to rename() is su¢cessful.

58(A) [When a component of one of the path prefixes.6ld or new does not exist, then a call to rename(dd, new)
returns avalue of (int)-1, sets errno to [ENQENT], and does not change the existing files.

59(A) | When the link named by the old argument’ does not exist, then a call to rename(old, new) returns ajvalue of
(int)-1, setserrno to [ENOENT], and.does not change the existing files.

60(A) | When either the old or new argument pointsto an empty string, then a call to rename(old, new) returnsavalue
of (int)- 1, setserrno to [ENOENT], and does not change the existing files.

61({LINK_MAX}£E{PCTS _LINK MAX}?C:UNTESTED)

If {PCD_CREAT_LTNK_COUNT} is TRUE:
When the file named by old is a directory and { LINK_MAX} links already exist to the dirgctory in
whieh\new is to be created, then a call to rename(old, new) returns a value of (int)-1 and s4ts errno
toJEMLINK].

62({LINK_MAX}E{PCTS_LINK_MAX}?C:UNTESTED)
If{PCD_CREAT_LINK_COUNT} is FAL SE:
LL AMMAN L

\Ahaa thha £11 ke ald i A 4 FRP-C-9= I BN P I = HP=' S8 PN 1 2O~ HI”S ’\t 1
VVIICITUIC TITC TIANicu IJy UIUIOGUIIC\JLUIy GIIUII_II\II\_IVII"\/\! IIIII\DQIICGLIy CATOU TU NI urt Oryln

which new isto be created, then a call to rename(old, new) succeeds.
63({LINK_MAX}E{PCTS_LINK_MAX}?C:UNTESTED)

If {PCD_CREAT_LINK COUNT} is not documented:
When the file named by old is adirectory and { LINK_MAX} links already exist to the directory in
which new is to be created, then a call to rename(old, new) either succeeds or returns a value of
(int)-1 and setserrno to [EMLINK].

64(B) When the directory that would contain new cannot be extended, then a call to rename(old, new) returns a
value of (int)-1, sets errno to [ENOSPC], and does not change the named files.
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See Reason 1 in Section 5. of POSIX.3 {4}.
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When a component of the path prefix of either old or new is not a directory, then a call to rename(old, new)

returns avalue of (int)-1, sets errno to [ENOTDIR], and does not change the named files.

When the old argument names a directory and the new argument names a nondirectory, then a call to
rename(old, new) returns a value of (int)-1, sets errno to [ENOTDIR], and does not change the named files.

If the implementation supports a read-only file system:

When the requested operation requires writing in a directory on aread-only file system, then a call
to rename(old, new) returns a value of (int)-1, sets errno to [EROFS], does not change the named
files, and does not mark for update the st atime, st ctime, and st mtime fields of the parent

directories of the named files. (See GA13in 5.2.3.)

If {PCD_LINK_FILE_SYSTEM} isFALSE:”
When the links named by old and new are on different file systems, then a call to rename(q
returns avalue of (int)-1, sets errno to [EXDEV], and does not change the named files.

If {PCD_LINK_FILE SYSTEM} isnot documented:
When the links named by old and new are on different file systems, then'a call to rename(d
is either successful or returns a value of (int)-1, sets errno to [EXDEV], and does not ch
named files.

e Characteristics
le Characteristics: Header and Data Structure
The following elements are defined in struct stat withithe types as specified in Table 5.1.

Table 5.1—stat Structure
Element Type

st.'mode mode _t
st ino ino_t
st dev dev_t

st_nlink nlink_t

st uid uid_t
st_gid gid_t
st size off t

st_atime time t

st mtime time t

Id, new)

Id, new)
bnge the

st ctime time t

When the header <sys/ st at . h> isincluded, then the struct stat is defined.
For stat() and fstat():

The st_mode member of the stat structure contains the file mode associated with the file referenced.

For stat() and fstat():

Thest_ino and st_dev members of the stat structure taken together provide a unique reference to the

file.
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05(C)

06(A)
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For stat() and fstat():
The st_nlink member of the stat structure contains the number of links associated with the file
referenced.

For stat() and fstat():
The st_uid member of the stat structure contains the user |D associated with the owner of the file
referenced.

For stat() and fstat():
Thest_gid member of the stat structure containsthe group |D associated with the group owner of the
file referenced.

If the usage of the field st_size in the structure returned by stat() and fstat() for nonregutar| files is
documented:
The details are contained in 5.6.1 of the PCD.1.

For stat() and fstat():
The st_size member of the stat structure contains the file size associated with.the file refergnced.

For stat() and fstat():
The st_atime member of the stat structure contains the time of last"access associated with the file
referenced.

For stat() and fstat():
Thest_mtime member of the stat structure contains the time ef |ast data modification associgted with
the file referenced.

For stat() and fstat():
The st_ctime member of the stat structure containsthe time of last file status change associgted with
thefile referenced.

<sys/ st at. h>File Types

When the argument m (the st_mode member of struct stat) refers to a directory file, then the macro
S ISDIR(m) evaluates to nonzero. When the argument m refers to another file type, then the macro
S ISDIR(m) evaluates to zero.

If the implementation supportsCharacter special files:
When the argumefit m (the st_mode member of struct stat) refersto a character special file,|[then the
macro S |SCHR(m) evaluates to nonzero. When the argument m refers to another file type, |then the
macro S_| SCHR(m) evaluates to zero.

If the implementation supports block specidl files:
When\the argument m (the st_mode member of struct stat) refers to a block specid file, then the
macro S |1SBLK(m) evaluates to nonzero. When the argument m refers to another file type, [then the
macro S | SBLK(m) evaluates to zero.

When/the argument m (the st mode member of struct star) refers to a regular file, then the macro
S SREG(m) evaluates to nonzero. When the argument m refers to another file type, then the macro

S ISREG(m) evaluates to zero.

When the argument m (the st_mode member of struct star) refers to a pipe or FIFO file, then the macro
S ISFIFO(m) evaluates to nonzero. When the argument m refers to another file type, then the macro
S ISFIFO(m) evaluates to zero.
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5.6.1.2 <sys/ st at . h> File Modes

08(A) When the header <sys/ st at . h> is included, then the mode value for symbols S IRWXU, S IRUSR,
S IWUSR, S IXUSR, S IRWXG, S IRGRP, S IWGRP, S IXGRP, S_IRWXO, S IROTH, S IWOTH,
S IXOTH, S_ISUID, and S_ISGID are defined.

09(A) Whenthefilemodeis specified by the symbol as shownin Table 5.2, the stated permission is provided for the
file owner class.

10(A) When thefile modeis specified by the symbol as shown in Table 5.3, the stated permission is provided for the
file group class.

11(A) | When the file modeis specified by the symbol as shown in Table 5.4, the stated permission is provided for the
file other class.

Table 5.2—File Owner Class Permission Masks
Symbol Permission

S IRUSR read
S IWUSR write

S IXUSR execute

Table 5.3—File Group Class Permission Masks
Symboal PermisSion

S IRGRP read
S IWGRP write
S IXGRP execute

Table 5.4—File Other Class Permission Masks
Symbol Permission

S IROTH read
S IWOTH write
S IXOTH execute

12(A) | ThesymbolsS IRWXU, S IRWXG, and S IRWXO are masksfor read, write, and search (for adiregtory) or
execute<(for other file types) permissions for the file owner, group, and other class respectively.

13(A) [Whenthe S_ISUID mask is set on afile and the file is executed by one of the exec type functions,|then the

affantivia ooy 1N ~f +1 re-cat-ta-that of +lo Waraar of o £
CHeCt Ve OSCI T O N ProtesS TS5 S totnar Ot OvwniCT O thCTiTes

14(A) Whenthe S _ISGID mask is set on afile and thefile is executed by one of the exec type functions, then the
effective group ID of the processis set to that of the group owner of thefile.

15(A) The values of the symbols S IRUSR, S IWUSR, S IXUSR, S IRGRP, S IWGRP, S IXGRP, S IROTH,
S IWOTH, S IXOTH, S ISUID, and S_ISGID are bitwise discrete.

16(A) The bits defined by the symbol S IRWXU are the bitwise inclusive OR of S IRUSR, S IWUSR, and
S IXUSR.
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17(A) The bits defined by the symbol S IRWXG are the bitwise inclusive OR of S IRGRP, S IWGRP, and
S IXGRP.

18(A) The bits defined by the symbol S IRWXO are the bitwise inclusive OR of S IROTH, S IWOTH, and
S IXOTH.

D02(C) If the implementation ORSs bits other than thosein S_IRWXU, S IRWXG, and S_IRWXO into the st mode
field of the structure returned by stat() and fstat():
The details are contained in 5.6.1.2 of the PCD.1.

5.6.1.3 <sys/ st at . h> Time Entries

19(B) [ The time-related fields are measured in seconds since the Epoch (00:00:00, January 1, 1970.Coordinated
Universal Time).

See Reason 1 in Section 5. of POSIX.3 {4}.
5.6.2 Gt File Status

5.6.2.1|stat() (5.6.2)

5.6.2.1]1 Synopsis (5.6.2.1)

01(A) | If theimplementation provides C Standard {2} support:
When the header <sys/ st at . h>isincluded, then the function prototype
int stat(const char *, struct stat\¥) isdeclared. (See GA36in2.7.3)

Otherwise:
When the header <sys/ st at . h> isincluded, then the function stat() is either declared with result
type int not declared in the header. (See GA36in 2.7.3.)

02(C) |[If stat() is defined as a macro when the header'<sys/ st at . h> isincluded:
When the macro stat() is invoked with the correct argument types (or compatible argument|typesin
the case that C Standard {2} -support is provided), then it expands to an expression with the result
typeint. (See GA37in 2.7.3))

03(C) |[If stat() isdefined as amacroin the header <sys/ st at . h>:
It evaluates its argunients only once, fully protected by parentheses when necessary, and protectsits
result value wjth extra parentheses when necessary. (See GAOlin 1.3.4.)

5.6.2.1{2 Description (5:6.2.2)

04(A) | When the firstfilename component of the path argument is“.”, and the pathname does not begin with a slash,
then stat() resolves the pathname by locating the second filename component (when specified) in the current
working:directory. (See GA14in 2.3.6.)

05(A) | When the path argument pointsto the string “/ ”, then stat() resolves the pathname to the root directoyy of the

(L VN N == Mo WA
PI ULLCO0. \\E ML L.\J.U.)

06(A)  When the path argument pointsto the string “/ / / ”, then stat() resolves the pathname to the root directory of
the process. (See GA16in 2.3.6.)

07(A) When the path argument points to a string beginning with a single slash or beginning with three or more
dlashes, then stat() resolvesthe pathname by locating the first filename component of the pathnamein the root
directory of the process. (See GA17in 2.3.6.)

08(A) Whenthefirst filename component of the path argument is*“..”, the pathname does not begin with aslash, and
the current working directory is not the root directory of the process, then stat() resolves the pathname by

140 Copyright © 2000 IEEE All Rights Reserved


https://iecnorm.com/api/?name=aea18177ef5e3ce611bf1e13c69411ff

ISO/IEC 14515-1:2000(E) IEEE Std 2003.1-1992 (Reaff 2000)

09(A)

10(A)

11(A)

12(A)

13(A)

14(A)

15(C)

16(A)

17(A)

18(A)

19(A)

20(A)

21(A)

22(A)

23(A)

24(A)

25(A)

26(A)

Test Methods for Measurina Conformance to POSIX—Part 1: System Interfaces

locating the second filename component (when specified) in the parent directory of the current working
directory. (See GA18in 2.3.6.)

When the path argument points to the string “F1/” and F1 is adirectory, then stat() resolves the pathname to
F1, whichisin the current working directory. (See GA19in 2.3.6.)

When the argument path pointsto the string “F1//" and F1 isadirectory, then stat() resolves the pathname to
F1, which isin the current working directory. (See GA20in 2.3.6.)

When the path argument points to the string “FL/F2”, then stat() resolves the pathname to the file F2 in the
directory F1, which isin the current working directory. (See GA21in 2.3.6.)

Whemrthepattrargomentpomtstothestrimg-“FHF24thermrstatt resotves thepathnametothefite {2 in the
directory F1, which isin the current working directory. (See GA22in 2.3.6.)

When the path argument points to the string “FL/../FI,F2", then stat() resolves the pathnametathe file F2 in
the directory F1, which isin the current working directory. (See GA23in 2.3.6.)

When the path argument points to the string “F1//F2", then stat() resolves the pathname’to the file B2 in the
directory F1, which isin the current working directory. (See GA24in 2.3.6.)

If {_POSIX_NO_TRUNC} isnot supported in the corresponding directory:
When the path component is a string of more than { NAME_MAX} bytes in a directory for which
{_POSIX_NO_TRUNC} is not supported, then stat() resolves the pathname component by
truncating it to {NAME_MAX} bytes. (See GA25in 2.3.63)

On acall to stat(path, buf), the pathname path supports filenames,eontaining any of the following chpracters:
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqgrstuvwxyz
0123456789._-

(See GA02in 2.2.2.32))

On acall to stat(path, buf), the pathname pathretains the unique identity of its upper- and lowercasg | etters.
(See GA03in 2.2.2.32.)

A successful call to stat(path, buf) stores; in the st_mode member of the struct stat pointed to by buf, the file
mode associated with path and returns a value of zero. (See GA51in 5.6.1.)

A successful call to stat(path,-buf) stores, inthe st_ino and st_dev members of the struct stat pointed tp by buf,
aunique reference to the files~when st_ino and st_dev are taken together—and returns a value of zgro. (See
GA52in5.6.1)

A successful call to stat(path, buf) stores, in the st_nlink member of the struct stat pointed to by|buf, the
number of links associated with the file referenced and returns a value of zero. (See GA53in 5.6.1.)

A successfulycall to stat(path, buf) stores, in the st_uid member of the struct stat pointed to by buf, the user 1D
associated with the owner of the file referenced and returns avalue of zero. (See GA54in 5.6.1.)

A successful call to stat(path, buf) stores, in the st_gid member of the struct stat pointed to by buf, the group
| D/associated with the group owner of the file referenced and returns a value of zero. (See GA55inp.6.1.)

A successful call to stat(path, buf) stores, in the st_size member of the struct stat pointed to by buf, the file
size associated with the file referenced and returns a value of zero. (See GA56in 5.6.1.)

A successful call to stat(path, buf) stores, in the st_atime member of the struct stat pointed to by buf, the time
of last access associated with the file referenced and returns avalue of zero. (See GA57in 5.6.1.)

A successful call to stat(path, buf) stores, in the st_mtime member of the struct stat pointed to by buf, thetime
of last data modification associated with the file referenced and returns a value of zero. (See GA58in 5.6.1.)

A successful call to stat(path, buf) stores, in the st_ctime member of the struct stat pointed to by buf, the time
of last file status change associated with the file referenced and returns a value of zero. (See GA59in 5.6.1.)
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27(A)

RO1

28(A)
DO1(C)
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When stat(path, bur) is granted search access to the path prefix of path, then the standard file access control
mechanism does not cause stat() to indicate that file access is denied.

A successful call to stat(path, buf) stores a struct stat containing information about the file named by path in
the area pointed to by buf and returns a value of zero. (See Assertions 18-26 in 5.6.2.1.2.)

A call to stat() does not need read, write, or execute permissions to the named file.

If additional or alternate file access control mechanisms cause the stat() function to fail in ways not specified
by POSIX.1{3}:
The details when additional or alternate file access control mechanisms cause the stat() function to
fail are contained in 5.6.2.2 of the PCD.1.

29(A)

5.6.2.1

R0O2

R0O3

5.6.2.1

30(A)

31({NA

32({NA

33(A)

A call to stat(path, buf) updates any time-related fields marked for update for the file referepced|by path
before writing into the struct star and does not update time-related fields not marked for update(Sge GA12
in2.3.5))

3 Returns (5.6.2.3)
When a call to stat() completes successfully, then a value of (int)0 is returned: (See Assertions 18-26 in
5.6.2.1.2))
When acall to stat() completes unsuccessfully, then avalue of (int)-1 isreturned and sets errno to indjcate the
error. (See Assertions 30, 31 and 33-37in 5.6.2.1.4.)
4 Errors (5.6.2.4)

When search permission is denied for a component of the path prefix of path, then a call to stat(path, bud)
returns avalue of (int)-1 and sets errno to [EACCES]:
ME_MAX}£{PCTS NAME_MAX} ?C:UNTESTED)

If the behavior associated with {_POSIX_NO “TRUNC} is supported for thefile:
When the length of a pathname component of path islonger than the maximum number of |bytesin
afilename {NAME_MAX}, then acall to stat(path, buf) returns avalue of (int)-1 and setsjerrnoto
[ENAMETOOLONG].

ME_MAX}>{PCTS NAME_MAX}?2C:UNTESTED)

If the behavior associated with {_POSIX_NO_TRUNC} is supported for thefile:
When the length of a pathname component of path equals {PCTS NAME_MAX}, then g call to
stat(path, buf) succeeds.

If {PATH_MAX}£ {PCTS PATH_MAX}:
When“the length of the path argument exceeds the maximum number of bytes in a ppthname
{PATH_MAX]}, then a call to stat(path, bud) returns a value of (int)-1 and sets errno to
[ENAMETOOLONG].

Otherwise:

34(A)

35(A)

36(A)

142
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vV G tHCTCRgtT o e pat rargartiCric oy T < TT_IvViZx75 ), e acam to-Stat() tS-Steeessiul.

When the file named by path does not exist, then a call to stat(path, buf) returns a value of (int)-1 and sets
errno to [ENOENT].

When a component of the path prefix of path does not exist, then a call to stat(path, buf) returns a value of
(int)-1 and setserrno to [ENOENT].

When the path argument points to an empty string, then a call to stat(path, buf) returns avalue of (int)-1 and
sets errno to [ENOENT].
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5.6.2.2

5.6.2.2.

01(A)

02(C)

03(C)

5.6.2.2

04(A)

05(A)

06(A)

07(A)

08(A)

09(A)

10(A)

11(A)

12(A)

RO1
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When the component of the path prefix of path is not adirectory, then acall to stat(path, bud) returns avalue

of (int)-1 and setserrno to [ENOTDIR].

fstat() (5.6.2)

1 Synopsis (5.6.2.1)

If the implementation provides C Standard {2} support:

When the header <sys/ st at . h> isincluded, then the function prototype
int fstat(int, struct stat *) isdeclared. (See GA36in 2.7.3.)

Otherwise:
When the header <sys/ st at . h> is included, then the function fstat() is either-declal
result type int or not declared in the header. (See GA36in 2.7.3.)

If fstat() is defined as a macro when the header <sys/ st at . h> isincluded:
When the macro fstat() isinvoked with the correct argument types (or compatible argument
the case that C Standard {2} support is provided), then it expands to anrexpression with t
typeint. (See GA37in2.7.3)

If fstat() is defined as amacro in the header <sys/ st at . h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and pr
result value with extra parentheses when necessary. (See GAO1 in 1.3.4.)

2 Description (5.6.2.2)

ed with

typesin
he result

btectsits

A successful call to fstat(fildes, buf) stores, in the st_mode member of the struct stat pointed to by but, thefile

mode associated with fildes and returns a value of zere»(See GA51in 5.6.1.)

A successful call to fstat(fildes, buf) stores, in thesst_ino and st_dev members of the struct stat pointed to by

buf, a unique reference to the file—when st_inie ‘and st_dev are taken together—and returns a value
(See GA52in5.6.1)

A successful call to fstat(fildes, buf) stares, in the st_nlink member of the struct stat pointed to by
number of links associated with thefile referenced and returns a value of zero. (See GA53in 5.6.1.)

A successful call to fstat(fildes(bur) stores, in the st_uid member of the struct stat pointed to by buf,
ID associated with the owrierof the file referenced and returns a value of zero. (See GA54in 5.6.1.)

A successful call to fstat(fildes, buf) stores, in the st_gid member of the struct stat pointed to by buf, t
ID associated with the'group owner of the file referenced and returns a value of zero. (See GA55in

of zero.

buf, the

the user

he group
5.6.1.)

A successful call to fstat(fildes, buf) stores, in the st_size member of the struct stat pointed to by buf, the file

size associated with the file referenced and returns a value of zero. (See GA56in 5.6.1.)

A successful call to fstat(fildes, buf) stores, in the st_atime member of the struct stat pointed to by
timeof\last access associated with the file referenced and returns avalue of zero. (See GA57in 5.6.

buf, the
1.)
buf, the

A.stccessful call to fstat(fildes, buf) stores, in the st mtime member of the struct stat pointed to by

time of last data modification associated with the file referenced and returns a value of zero. (See GA58 in

5.6.1.)
A successful call to fstat(fildes, buf) stores, in the st_ctime member of the struct stat pointed to by

buf, the

time of last file status change associated with the file referenced and returns a value of zero. (See GA59 in

5.6.1.)

A call to fstat(fildes, buf) stores a struct stat containing information about the file associated with the named
file descriptor in the area pointed to by buf and returns a value of zero. (See Assertions 4-12in 5.6.2.2.2.)

Copyright © 2000 IEEE All Rights Reserved

143


https://iecnorm.com/api/?name=aea18177ef5e3ce611bf1e13c69411ff

ISO/IEC 14515-1:2000(E) IEEE Std 2003.1-1992 (Reaff 2000)
Test Methods for Measurina Conformance to POSIX—Part 1: System Interfaces

DO1(C) If additional or alternatefile access control mechanisms cause the fstat() function to fail in ways not specified
by POSIX.1{3}:
The details when additional or alternate file access control mechanisms cause the fstat() function to
fail are contained in 5.6.2.2 of the PCD.1.

13(A) A cdl to fstat(fildes, buf) updates any time-related fields marked for update for the file referenced by fildes
before writing into the struct stat and does not update time-related fields not marked for update. (See GA12
in2.3.5))

5.6.2.2.3 Returns (5.6.2.3)

R02 When a call to fstat() completes successfully, then a value of (int)0 is returned. (See Assertions|4—12 in
5.6.2.2.2.)

R0O3 When acall to fstat() completes unsuccessfully, then avalue of (int)- 1 is returned and sets'errno tolindicate
the error. (See Assertion 14in5.6.2.2.4.)

5.6.2.2]4 Errors (5.6.2.4)

14(A) | When the file descriptor argument fildes is not valid, then a call to fstat(fildes/buf) returns a value df (int)-1
and sets errno to [EBADF].

5.6.3 agcess()
5.6.3.1|Synopsis

01(A) |[If theimplementation provides C Standard {2} support:
When the header <uni st d. h> isincluded)then the function type
int access(const char *, int) isdeclared. (See GA36inproto 2.7.3.)

Otherwise:
When the header <uni st d. h>igsincluded, then the function access() is either declared with result
type int or not declared in the-header. (See GA36in 2.7.3.)

02(C) |[If access() is defined as a macro when the header <uni st d. h> isincluded:
When the macro access() isinvoked with the correct argument types (or compatible argument types
in the case that C Standard {2} support is provided), then it expands to an expression with the result
typeint. (See GA37in2.7.3)

03(C) |[If access() is defingdas a macro in the header <uni st d. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protects its
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

5.6.3.2|Description

04(A) |Whenthefirst filename component of the path argument is®.”, and the pathname does not begin with a slash,
thCl“l AL O fcaLJI\l'ca thC athl IATIC b‘ f :Ubﬂti n“ thC AL UT I\.II fi : CHaTic CUINMmpJuUInricl It /'v'v'hcn C\;Ifi ) In the
€330 p Y S| p ( 3P

current working directory. (See GA14 in 2.3.6.)

05(A) When the path argument pointsto the string “/ ”, then access() resolves the pathname to the root directory of
the process. (See GA15in 2.3.6.)

06(A) When the path argument pointsto thestring“/ / / ”, then access() resolves the pathname to the root directory
of the process. (See GA16in 2.3.6.)

07(A) When the path argument points to a string beginning with a single slash or beginning with three or more
dlashes, then access() resolves the pathname by locating the first filename component of the pathname in the
root directory of the process. (See GA17 in 2.3.6.)
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08(A)

09(A)

10(A)

11(A)

12(A)

13(A)

14(A)

15(C)

16(A)

17(A)

18(A)

19(A)

20(A)

21(A)
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When thefirst filename component of the path argument is“..”, the pathname does not begin with aslash, and
the current working directory is not the root directory of the process, then access() resolves the pathname by
locating the second filename component (when specified) in the parent directory of the current working
directory. (See GA18in 2.3.6.)

When the path argument pointsto the string “F1/” and F1 isadirectory, then access() resolves the pathname
to F1, which isin the current working directory. (See GA19in 2.3.6.)

When the argument path pointsto the string “F1//” and F1 is adirectory, then access() resolves the pathname
to F1, which isin the current working directory. (See GA20in 2.3.6.)

When the path argument pointsto the string “ F1/F2”, then access() resolves the pathname to thefile F2 in the

directory F1, which isin the current working directory. (See GA21in 2.3.6.)

When the path argument points to the string “ F1/./F2", then access() resolves the pathnameto the file F2 in
the directory F1, which isin the current working directory. (See GA22in 2.3.6.)

When the path argument pointsto the string “F1/../FL/F2", then access() resolves the pathnameto the file F2
in the directory F1, which isin the current working directory. (See GA23in 2.3.6.)

When the path argument points to the string “ FL//F2”, then access() resolves the pathname to the file F2 in
the directory F1, which isin the current working directory. (See GA24in,2,3.6.)

If {_POSIX_NO_TRUNC} isnot supported in the corresponding directory:
When the path component is a string of more than { NAMEyMAX} bytes in a directory for which
{_POSIX_NO_TRUNC} is not supported, then access()* resolves the pathname compgnent by
truncating it to {NAMEMAX} bytes. (See GA25in-2.3:6.)

On a cdl to access(path, amode), the pathname path supports filenames containing any of the following

characters:
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqgrstuvwxyz
0123456789._-

(See GA02in 2.2.2.32))

On acall to access(path, amode), the pathname path retains the unique identity of its upper- and Iqwercase
letters. (See GA03in 2.2.2.32.)

When the header <uni st d-\h> is included, the symbolic constants R_OK, W_OK, X_OK, and F| OK are
defined.

When the file refererdced by path exists, then a call to access(path, amode) passes tests for amode F |OK and
returns a value of-zero.

When the real.user ID of the calling process matches the owner of the file referenced by path and pefmission
(see Table®:5) is granted for the owner, then acall to access(path, amode) succeeds for amode (see Tgble 5.5)
and returns a value of zero.

Table 5.5—Access via File Owner Class

Permission amade
Read R_OK
Write W_OK
Execute X_OK

When thereal user ID of the calling process does not match the owner of the file referenced by path, when the
real group ID or one of the supplementary group IDs of the calling process matches the group owner of the
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23(C)

24(C)
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file, and when permission (see Table 5.6) is granted for the group, then acall to access(path, amode) succeeds

for amode (see Table 5.6) and returns a value of zero.

Table 5.6—Access via File Group Class

Per mission amode
Read R_OK
Write W_OK
Execute X_OK

When the real user ID of the calling process does not match the owner of the file referencedby pall

neither the real group ID nor any of the supplementary group IDs of the calling process-match t
owner of thefile, and when permission (see Table 5.7) isgranted for others, then acall to access(path
succeeds for amode (see Table 5.7) and returns a value of zero.

Table 5.7—Access via File Other Class

Permission amode
Read R_OK
Write W_OK
Execute X_OK

If the implementation provides a mechanism to assignto a process the appropriate privileges to ove
file access control mechanism:
The details are contained in 2.2.2.4 0r’5:6.3.2 of the PCD. 1.

If the implementation provides a mechanism*to assign to a process the appropriate privilegesto ove
file access control mechanism and it is dacumented whether the implementation supports a successf
from access(path, X_OK) for a praocess with appropriate privileges when none of the execute bits for
Set:

The details are contained in 5.6.3.2 of the PCD 1.

If the implementation provides a method for associating with a process the appropriate privilege to
the file access control.mechanism:
When thelprocess has the appropriate privileges to override the file access control mechar
the file exists, then a call to access(path, amode) will succeed when amode is set to F_OK
or W-.OK.
Testing Reguirements:
Test for amode set to F_ OK, R_OK, and W_OK.

Iftheimplementation provides a method for associating with a process the appropriate privilege to

h, when
e group
amode)

rride the

rride the
Ul return
path are

pverride

ism and
R _OK,

pverride

thefile access control mechanism:

When the process has the appropriate privileges to override the file access control mechanism, then
acall to access(path, amode) will succeed when amode is set to X_OK and any of the execute bits

are set or when thefile is a directory.

When amode isabitwiseinclusive OR of two or moreof R_OK, W_OK, and X_OK, and when separate calls

with each of the indicated permissions requested independently would al return successfully, then
access(path, amode) returns a value of zero.
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5.6.3.3 Returns

RO1 When a call to access() completes successfully, then avalue of (int)0 is returned. (See Assertions 19-25 in
5.6.3.2)

R02 When a call to access() completes unsuccessfully, then avalue of (int)-1isreturned and setserrno to indicate
the error. (See Assertions 2628 and 30-37 in 5.6.3.4.)

5.6.3.4 Errors

26(A) When any of the reguested permissions specified by amode are denied, then a call to access(path, amode)
returns avalue of (int)-1 and sets errno to [EACCES].

27(A) [ When search permission is denied for a component of the path prefix of path, then a call.to\access(path,
amode) returns avalue of (int)-1 and sets errno to [EACCES].

28({ NAME_MAX} £{PCTS NAME_MAX} ?C:UNTESTED)

If the behavior associated with {_POSIX_NO_TRUNC} is supported for the file:
When the length of a pathname component of path is longer than the maximum number of |bytesin
a filename {NAME_MAX}, then a call to access(path, amode) returns a value of (int)-1 jand sets
errno to [EACCES)].

29({NAME_MAX}>{PCTS NAME_MAX} ?C:UNTESTED)

If the behavior associated with {_POSIX_NO_TRUNC} is supperted for the file:
When the length of a pathname component of pathyequals { PCTS NAME_MAX}, then p call to
access(path, amode) succeeds.

30(A) |If {PATH_MAX} £ {PCTS PATH_MAX}:
When the length of the path argument ‘exceeds the maximum number of bytes in a ppthname
{PATH_MAX]}, then a call to access(path, amode) returns a value of (int)-1 and sets errno to
[ENAMETOOLONG].

Otherwise:
When the length of the path-argument is{ PCTS_PATH_MAX}, then acall to access() is su¢cessful.

31(A) [When the path argument pointsito an empty string, then a call to access(path, amode) returns a palue of
(int)-1 and setserrno to [ENOENT].

32(A) | When acomponent of the path prefix of path does not exist, then acall to access(path, arnode) returns avalue
of (int)-1 anti sets erfhoto [ENOENT].

33(A) [ When the path afgument points to name of file that does not exist, then a call to access(path, amode) returns
avalue of (int)~1 and sets errno to [ENOENT].

34(A) | When acomponent of the path prefix of path is not a directory, then a call to access(path, amode) feturns a
valueof+(int)-1 and setserrno to [ENOTDIR].

35(C) [ Iftheimplementation supports a read-only file system:
Wher-write-aceesstsreguested-fora-fite-onaread-onty-fite-system-thenacat-to-aceess(path

€ Y Y g patn,
amode) returnsavalue, of (int)-1, setserrno to [EROFS], and does not mark for update thest_atime,
st _ctime, and st_mtime fields of thefile. (See GA13in2.3.5))

DO3(C) If theimplementation supports the detection of [EINVAL] for access():
The details under which [EINVAL] occurs for access() are contained in 5.6.3.4 of the PCD. 1.

36(C) If the implementation supports the detection of [EINVAL] for access():
When the amode argument isinvalid, then acall to access(path, amode) returnsavalue of (int)-1 and
setserrno to [EINVAL].

37(D) If theimplementation does not support the detection of [EINVAL] for access():
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A call to access(path, amode) is successful (unless a different error condition is detected). (See

GA26in2.4.)
See Reason 2 in Section 5. of POSIX.3 {4}.

5.6.4 chmod()

5.6.4.1

01(A)

02(C)

03(C)

5.6.4.2

04(A)

05(PCT

06(PCT

07(A)

08(A)

09(A)

10(A)

11(A)

148

Synopsis

If the implementation provides C Standard {2} support:
When the header <sys/ st at . h> isincluded, then the function prototype

i nt chnmod(const char *, nopde_t) isdeclared. (See GA36in2.7.3.)

Otherwise:
When the header <sys/ st at . h> isincluded, then the function chmod() is either’decl &
result type int or not declared in the header. (See GA36in 2.7.3.)

If chmod() is defined as a macro when the header <sys/ st at . h> isincluded:

inthe case that C Standard {2} support is provided), then it expandsto an expression with t
typeint. (See GA37in2.7.3)

If chmod() is defined as a macro in the header <sys/ st at . h>:
It evaluates its arguments only once, fully protected by paréntheses when necessary, and pr
result value with extra parentheses when necessary. (See' GAO1in 1.3.4.)

Description

When thefirst filename component of the path argument is“.”, and the pathname does not begin witk
then chmod() resolves the pathname by locatingthe second filename component (when specifieq
current working directory. (See GA14 in 2.3.6.)

S APP_MODE && PCTS ROOT_WRITABLE?A:UNTESTED)

When the path argument points to the string “/ ”, then chmod() resolves the pathname to the root dirg
the process. (See GA15in 2.3.6.)

S APP_MODE && PCTS ROOT_WRITABLE?A:UNTESTED)

When the path argument pointsto the string“/ / / . then chmod() resolves the pathname to the root ¢
of the process. (See. GA16in 2.3.6.)

When the path argument points to a string beginning with a single slash or beginning with three
dlashes, then«chimod() resolves the pathname by locating the first filename component of the pathnar]
root directory-of the process. (See GA17in 2.3.6.)

Whenrthefirst filename component of the path argument is“..”, the pathname does not begin with a sl
the current working directory is not the root directory of the process, then chmod() resolves the path

red with

When the macro chmod() isinvoked with the correct argument types (ot eompatible argument types

he result

btectsits

adash,
) in the

ctory of

irectory

or more
he in the

ash, and
name by

locating the second filename component (when specified) in the parent directory of the current

working

directory. (See GA18in 2.3.6.)

When the path argument points to the string “F1/” and F1 isadirectory, then chmod() resolves the pathname

to F1, which isin the current working directory. (See GA191in 2.3.6.)

When the argument path pointsto the string “FL1//" and F1 isadirectory, then chmod() resolves the pathname

to F1, which isin the current working directory. (See GA20in 2.3.6.)

When the path argument pointsto the string “ F1/F2”, then chmod() resolvesthe pathnameto the file F2 in the

directory F1, which isin the current working directory. (See GA21in 2.3.6.)
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12(A) When the path argument points to the string “F1/./F2", then chmod() resolves the pathname to the file F2 in
the directory F1, which isin the current working directory. (See GA22in 2.3.6.)

13(A) When the path argument pointsto the string “ F1/../F1/F2", then chmod() resolves the pathname to the file F2
in the directory F1, which isin the current working directory. (See GA23in 2.3.6.)

14(A) When the path argument points to the string “F1//F2”, then chmod() resolves the pathname to the file F2 in
the directory F1, which isin the current working directory. (See GA24 in 2.3.6.)

15(C) If {_POSIX_NO_TRUNC} is not supported in the corresponding directory:
When the path component is a string of more than { NAME_MAX} bytes in a directory for which
LPOSIX NO TRUNC} is not supported,then chmod() resolves the pathname component by
truncating it to {NAME_MAX} bytes. (See GA25in 2.3.6.)

16(A) |[On a call to chmod(path, mode), the pathname path supports filenames containing any oft.the following

characters:
ABCDEFGHIJKLMNOPQRSTUVWXY?Z
abcdefghijklmnopqgrstuvwxyz
0123456789._-

(See GA02in 2.2.2.32))

17(A) |On acall to chmod(path, mode), the pathname path retains the uniqueidentity of its upper- and Iqwercase
letters. (See GA03in 2.2.2.32.)

18(A) | When search access is granted to each component of the path prefix of path, then the standard file access
control mechanism does not cause chmod() to indicate that file aecessis denied.

19(A) | When the effective user ID matches the user ID of thefilg) then a call to chmod(path, mode) setg the file
permission bits of the file named by path according.to the bit pattern contained in the argument mode and
returns a value of zero.

D01(C)| If the implementation provides a mechanism te-assign to a process the appropriate privileges to change the
file mode:
The details are contained in 2.22.4 or 5.6.4.2 of the PCD.1.

20(C) | If the implementation provides the mechanism for creating a process with the appropriate privilege td change
the file mode:
When the process hasithe appropriate privileges to change the file mode, then a call to chmpd(path,
mode) sets the fil€ permission bits of the file named by path according to the bit pattern confained in
the argument mode and returns a value of zero

21(PCTS_CHMOD_SET_IDS?A:UNTESTED)

When the effective user ID matches the user ID of the file, then a call to chmod(path, mode) sets S| ISUID,
S ISGID, andthe file permission bits of the file named by path according to the bit pattern containgd in the
argument mode and returns a value of zero.

22(PCTS_CHMOD_SET_IDS?C:UNTESTED)

If.the implementation provides a method for associating with a process the appropriate privileges tg change
the file mode:
When the process has the appropriate privileges to change the file mode, then a call to chmod(path,
mode) sets S ISUID, S ISGID, and the file permission bits of the file named by path according to
the bit pattern contained in the argument mode and returns a value of zero.

D02(C) If restrictions not specified by POSIX.1 {3} causethe S ISUID or S_ISGID hitsto be ignored:
The details when additional restrictions causethe S ISUID and S_|SGID bitsin mode to be ignored
are contained in 5.6.4.2 of the PCD. 1.
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23(PCTS_CHMOD_SET_IDS?A:UNTESTED)

DO3(A)

24(A)

When the calling process does not have the appropriate privileges to change the file mode, and when the
group owner of the regular file specified by path does not match the effective group ID or one of the
supplementary group IDs, then a call to chmod(path, mode) clears the S ISGID bit upon successful
completion.

The effect on file descriptors for files open at the time of the chmod() function are contained in 5.6.4.2 of the
PCD.1.

A successful call to chmod(path, mode) marks for update the st_ctime field of thefile.

5.6.4.3

RO1

R0O2

5.6.4.4

25(A)

26({NA

27({NA

28(A)

29(A)

Returns

When a call to chmod() completes successfully, then a value of (int)0 is returned. (See Assertions 19-22 in
5.6.4.2)

When acall to chmod(path, mode) completes unsuccessfully, then avalue of (int)-1 isreturned, setsjerrno to
indicate the error, and no change is made to the file mode. (See Assertions 25, 26\and 28-34 in 5.6.4-.4.)

Errors

When search permission is denied for a component of the path prefixJof path, then a call to chmpd(path,
mode) returns avalue of (int)-1, setserrno to [EACCES], and does.net change the file mode.

ME_MAX}£{PCTS NAME_MAX}?C:UNTESTED)

If the behavior associated with [_POSIX_NO_TRUNC}-issupported for thefile:
When the length of a pathname component of path islonger than the maximum number of |bytesin
a filename {NAME_MAX}, then a call to.echmod(path, mode) returns a value of (int)-1 jand sets
errno to [ENAMETOOL ONG].

ME_MAX}>{PCTS NAME_MAX}?C:UNTESTED)

If the behavior associated with {_POSIX<NO_TRUNC} is supported for thefile:
When the length of a pathname component of path equals {PCTS NAME_MAX}, then g call to
chmod(path, mode) succeeds.

If {PATH_MAX} >{PCTS-PATH_MAX}:
When the length ‘ef the path argument exceeds the maximum number of bytes in a ppthname
{PATH_MAX}, then a cal to chmod(path, mode) returns a value of (int)-1 and sets errno to
[ENAMETOOLONG].

Otherwise:
Whenthe length of the path argument is{ PCTS_PATH_MAX}, then acall to chmod() is su¢cessful.

When a.component of the path prefix of path is a not a directory, then acall to chmod(path, mode) teturns a
value of (int)-1 and setserrno to [ENOTDIR].

30(A)

Wheén the file named by path does not exist, then a call to chmod(path, mode) returns a value of (int)-1 and

31(A)

32(A)

33(A)

150

sets errno to [ENOENT].

When a component of the path prefix of path does not exist, then acall to chmod(path, mode) returns avalue
of (int)-1 and setserrno to [ENOENT].

When the argument path points to an empty string, then a call to chmod(path, mode) returns a value of (int)-
1 and sets errno to [ENOENT].

When the effective user ID does not match the owner of the file and the calling process does not have the
appropriate privilegesto change the file mode, then a call to chmod(path, mode) returns avalue of (int)-1, sets
errno to [EPERM], and does not change the file mode.
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If the implementation supports a read-only file system:

IEEE Std 2003.1-1992 (Reaff 2000)

When the named file resides on a read-only file system, then a call to chmod(path, mode) returns a
value of (int)-1, setserrno to [EROFS], does not change the mode of the file, and does not mark for

update the st_atime, st_ctime, and st_mtime fields of the file. (See GA13in 2.3.5.)

5.6.5 chown()

5.6.5.1

01(A)

02(C)

03(C)

5.6.5.2

04(A)

05(PCT

06(PCT

07(A)

08(A)

09(A)

10(A)

11(A)

Synopsis

If the implementation provides C Standard {2} support:

Whemtheheader<tmi—std—r>tsinctudecdthemthe-functionprototype
int chown(const char *, uid_t, gid_t) isdeclared. (See GA36in2.73))
Otherwise:

When the header <uni st d. h> isincluded. then the function chown() is either dectared wi
type int or not declared in the header. (See GA36in 2.7.3.)

When the path argument pointsto the'string “/ ”, then chown() resolves the pathname to the root diré
the process. (See GA15in 2.3.6))

S APP_OWNER & & PCTS ROOT_WRITABLE?A:UNTESTED)

of the process. (Se¢ GA16in 2.3.6.)

When the path.argument points to a string beginning with a single slash or beginning with three
slashes, then chown() resolves the pathname by locating the first filename component of the pathnan
root directary of the process. (See GA17 in 2.3.6.)

When thefirst filename component of the path argument is*“..”, the pathname does not begin with a sl
the‘current working directory is not the root directory of the process, then chown() resolves the path

th result

If chown() is defined as a macro when the header <uni st d. h> isincluded:
When the macro chown() isinvoked with the correct argument types (orcompatible argument types
in the case that C Standard {2} support is provided), then it expandsto an expression with the result
typeint. (See GA37in2.7.3)
If chown() is defined as a macro in the header <uni st d. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsiits
result value with extra parentheses when necessary,(See GAOl in 1.3.4.)
Description
When thefirst filename component of the path argumient is“.”, and the pathname does not begin with a slash,
then chown() resolves the pathname by locating’the second filename component (when specified) in the
current working directory. (See GA14 in 2.3.6Y)
5 APP_OWNER && PCTS_ROOT_WRIFABLE?A:UNTESTED)

ctory of

When the path argumeht.pointsto the string “/ / / ”, then chown() resolves the pathname to the root directory

or more
he in the

ash, and
name by

] abiao +l o £ d 0 aglo o HE PO~ ANEHTZE 1 + it o af th " 4
IUbQI.IIIH aic SCLUnNu 1iriianic bUIII'JUIIClII. \VVIIClI qJOJIIIC\J} mrurc |JGIC|II. UIIC\;LUIy Ul UIiC CUiTcCIi

directory. (See GA18in 2.3.6.)

vorking

When the path argument points to the string “F1/” and F1 isadirectory, then chown() resolves the pathname

to F1, which isin the current working directory. (See GA19in 2.3.6.)

When the argument path pointsto the string “ F1//” and F1 is adirectory, then chown() resolves the pathname

to F1, which isin the current working directory. (See GA20in 2.3.6.)

When the path argument pointsto the string “ F1/F2”, then chown() resolvesthe pathname to thefile F2 in the

directory F1, which isin the current working directory. (See GA21in 2.3.6.)
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12(A)

13(A)

14(A)

15(C)

16(A)

17(A)

18(A)

DO1(C)

19(C)

20(C)

21(C)

D02(C)
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When the path argument points to the string “F1/./F2", then chown() resolves the pathname to the file F2 in
the directory F1, which isin the current working directory. (See GA22 in 2.3.6.)

When the path argument pointsto the string “F1/../FL/F2", then chown() resolves the pathnameto the file F2
in the directory F1, which isin the current working directory. (See GA23in 2.3.6.)

When the path argument points to the string “F1//F2", then chown() resolves the pathname to the file F2 in
the directory F1, which isin the current working directory. (See GA24 in 2.3.6.)

If {_POSIX_NO_TRUNC} isnot supported in the corresponding directory:
When the path component is a string of more than { NAME_MAX} bytes in a directory for which
{ POSIX NO TRUNC} is not supported, then chown() resolves the pathname component by
truncating it to {NAME_MAX} bytes. (See GA25in 2.3.6.)

On a cal to chown(path, owner, group), the pathname path supports filenames containingany of the

following characters:
ABCDEFGHIJKLMNOPQRSTUVWXY?Z
abcdefghijklmnopqgrstuvwxyz
0123456789._-

(See GA02in 2.2.2.32))

On a call to chown(path, owner, group), the pathname path retains the.unique identity of its upper- and
lowercase letters. (See GAO3 in 2.2.2.32.)

When search access is granted to each component of the path prefix of path, then the standard filp access
control mechanism does not cause chown() to indicate that file access is denied.

If the implementation provides a mechanism to assign te,a process the appropriate privileges to change file
owner:
The details are confined in 2.2.2.4 or 5.6.5:2)0f the PCD.1.

If theimplementation provides amethod for associating with aprocess the appropriate privilege to change the
owner of afile:
When the process has the apprapriate privileges to change the owner of a file, then & call to
chown(path, owner, group) sets'the user 1D and group ID of the named file to the numeric values
confined in owner and greup respectively, and a value of zero is returned.

If the behavior associated with{;"POSIX_CHOWN_RESTRICTED} is supported for the file:
When the effectivie user ID is equal to the user ID of the file, when the process does not pave the
appropriate privilegesto change the owner of afile, when the argument owner is equal to the user ID
of the file,.and"when the argument group is equal either to the effective group ID of the calling
process,orito one of its supplementary group 1Ds, then a call to chown(path, owner, group)| sets the
group: D-of the file named by path to the numeric value contained in group, and avalue df zero is
returned.

If the behavior associated with {_POSIX_CHOWN RESTRICTED} is not supported for the file:
When the effective user ID matches the user 1D of the current file, then acall to chown(path, owner,

If the implementation provides a mechanism to assign to a process the appropriate privileges to change file
owner:
Theeffect onthe S _ISUID and S_ISGID bits of the file mode of aregular file upon successful return
from chown() from a process with appropriate privileges are contained in 2.2.2.4 or 5.6.5.2 of the
PCD.1.
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22(PCTS_CHMOD_SET_IDS?A:UNTESTED)

When the path argument refers to a regular file, and when the call is made by a process without the
appropriate privilegesto change the owner of afile, then a successful call to chown(path, owner, group) clears
the set-user-1D and set-group-1D bits of the file mode.

23(A) A successful call to chown() marks for update the st_crime time-related field of the file.
5.6.5.3 Returns

RO1 When a call to chown() completes successfully, then avalue of (int)0 is returned. (See Assertions 19-21 in

Vol il e WY
[eperay

g

R02 When a call to chown() completes unsuccessfully, then avalue of (int)-1 is returned and sets errnojto|indicate
the error, and no change is made to the owner and group of the file. (See Assertions 24, 25,-and 27-37 in
5.6.5.4.)

5.6.5.4|Errors

24(A) | When search permission is denied for a component of the path prefix of path, then a call to choyn(path,
owner, group) returns avalue of (int)-1, sets errno to [EACCES], and doés'not change the owner annd group
of thefile.

25({NAME_MAX} £{PCTS NAME_MAX} ?C:UNTESTED)

If the behavior associated with {_POSIX_NO_TRUNC} is supperted for the file:
When the length of a pathname component of pathyis longer than the maximum number of |bytesin
afilename {NAME_MAX}, then acall to chown(path, owner, group) returns a value of (int)-1 and
sets errno to [ENAMETOOL ONG].

26({ NAME_MAX}>{PCTS NAME_MAX} ?C:UNTESFED)

If the behavior associated with {_POSIX_NO “TRUNC} is supported for the file:
When the length of a pathname €omponent of path equals {PCTS NAME_MAX}, then g call to
chown(path, owner, group) succeeds.

27(A) |If {PATH_MAX} £ {PCTS PATHMAX}:
When the length of .the path argument exceeds the maximum number of bytes in a ppthname
{PATH_MAX}, themacall to chown(path, owner, group) returns avalue of (int)-1 and setsferrno to
[ENAMETOQLONG].

Otherwise:
When the length of the path argument is{ PCTS PATH_MAX}, then acall to chown() is su¢cessful.

28(A) [When a component of the path prefix of path is not a directory, then a call to chown(path, owner|, group)
returns aVvalue of (int)-1 and sets errno to [ENOTDIR].

29(A) | When thefile named by path does not exist, then acall to chown(path, owner, group) returnsavalue gf (int)-1
and setserrno to [ENOENT].

30(A) When acomponent of the path prefix of path does not exist, then acall to chown(path, owner, group) returns
avalue of (int)-1 and sets errno to [ENOENT].

31(A) When the path argument points to an empty string, then a call to chown(path, owner, group) returns a value
of (int)-1 and setserrno to [ENOENT].

32(C) If the behavior associated with { _POSIX_CHOWN_RESTRICTED} is supported for the file
When the calling process does not have the appropriate privileges to change the owner of afile and
the owner does not match the user 1D of thefile, then acall to chown(path, owner, group) returns a
value of (int)-1, sets errno to [EPERM], and does not change the owner and group of the file.
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33(C) If the behavior associated with {_POSIX_CHOWN_RESTRICTED} is supported for the file:
When the calling process does not have the appropriate privileges to change the owner of afile, and
when the group does not match either the effective group ID of the process or any supplementary
group ID, then acall to chown(path, owner, group) returnsavalue of (int)-1, setserrno to [EPERM],
and does not change the owner and group of the file.

34(A) When the argument owner does not match the effective user ID, then a call to chown(path, owner, group)
returns avalue of (int)-1, sets errno to [EPERM], and does not change the owner and group of thefile.

35(C) If theimplementation supports a read-only file system:
When the named file resides on a read-only file system, then a call to chown(path, owner, group)

mt)y=% ; thefile,
and does not mark for update the st_atime, st_ctime, and st_mtime fields of the file. (See)5A13 in
2.35)

D03(C)| If the implementation supports the detection of [EINVAL] for chown():
The details under which [EINVAL] occurs for chown() are contained in 5.6.5 of the PCD.1. (See
DGAO2in2.4.)

36(PCTS_INVALID_OWNER?C:UNTESTED)

If the implementation provides the mechanism for creating a process withthe appropriate privilege td change

the owner and group ID of afile and the implementation supports the detection of [EINVAL] for chpwn():
When the calling process has the appropriate privil eges to change the owner and group I D, and when
either the owner or group ID supplied isinvalid, then a‘alt to chown(path, owner, group) feturns a
value of (int)-1, sets errno to [EINVAL], and does not'‘change the owner and group of the fjle.

37(D) |[If theimplementation providesthe mechanism for creatinga/process with the appropriate privilege td change
the owner and group ID of afile and the implementation does not support the detection of [EINVAL] for
chown():
When the calling process has the appropriate privileges to change the owner or group ID, ahd when
either the owner or group ID supplied is invalid, then a call to chown(path, owner, group) is
successful (unless a different errarseondition is detected). (See GA26 in 2.4.)

See Reason 2 in Section 5. of POSIX.3-{4}.
5.6.6 ufime()
5.6.6.1|Synopsis

01(A) | If the implementation)provides C Standard {2} support:

When the header <ut i me. h> isincluded, then the function prototype
i nte.ut'i me(const char *, const struct utimnbuf *) isdeclared. (See GA36in
2:7.3)

Otherwise:
When the header <ut i me. h> isincluded, then the function utime() is either declared with result
type int or not declared in the header. (See GA361in 2.7.3.)

02(C) If utime() is defined as a macro when the header <ut i me. h> isincluded:
When the macro utime() is invoked with the correct argument types (or compatible argument types
in the case that C Standard {2} support is provided), then it expands to an expression with the result
typeint. (See GA37in 2.7.3.)

03(C) If utime() is defined as amacro in the header <ut i ne. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)
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5.6.6.2 Description

04(A) Whenthefirst filename component of the path argument is“.”, and the pathname does not begin with aslash,
then utime() resolves the pathname by locating the second filename component (when specified) in the
current working directory. (See GA14 in 2.3.6.)

05(PCTS_APP_TIMES && PCTS ROOT_WRITABLE?A:UNTESTED)

When the path argument points to the string “/ ”, then utime() resolves the pathname to the root directory of
the process. (See GA15in 2.3.6.)

06(PCTS_APP TIMES && PCTS ROOT WRITABLE?A:UNTESTED)

When the path argument pointsto the string “/ / / 7, then utime() resolves the pathname to the reot Jli rectory
of the process. (See GA16in 2.3.6.)

07(A) | When the path argument points to a string beginning with a single slash or beginning with threejor more
slashes, then utime() resolves the pathname by locating the first filename component 6f the pathname in the
root directory of the process. (See GA17 in 2.3.6.)

08(A) [ When thefirst filename component of the path argument is*“..”, the pathname does not begin with a slash, and
the current working directory is not the root directory of the process, then-utime() resolves the pathpame by
locating the second filename component (when specified) in the parent.directory of the current working
directory. (See GA18in 2.3.6.)

09(A) | When the path argument points to the string “F1/” and F1 is a directory, then utime() resolves the pgthname
to F1, which isin the current working directory. (See GA19,in 2.3.6.)

10(A) | When the argument path points to the string “F1//" and Fhis a directory, then utime() resolves the pethname
to F1, which isin the current working directory. (See GA20in 2.3.6.)

11(A) | When the path argument pointsto the string “ F1/F2%,then utime() resolves the pathname to thefile k2 in the
directory F1, which isin the current working diréctory. (See GA21in 2.3.6.)

12(A) | When the path argument pointsto the string“F1/./F2", then utime() resolvesthe pathnameto thefile k2 in the
directory F1, which isin the current working directory. (See GA22in 2.3.6.)

13(A) | When the path argument points toithe string “FL1/../FL/F2”, then utime() resolves the pathname to th¢ file F2
in the directory F1, which isinthe current working directory. (See GA23in 2.3.6.)

14(A) | When the path argument points to the string “ F1/F2” then utime() resolves the pathname to the file K2 in the
directory F1, which isin‘the current working directory. (See GA24in 2.3.6.)

15(C) [If {_POSIX_NO_TRUNC} is not supported in the corresponding directory:
When the path component is a string of more than { NAME_MAX} bytes in a directory for which
{_POSIX NO_TRUNC} is not supported, then utime() resolves the pathname compdnent by
truneating it to { NAME_MAX]} bytes. (See GA25in 2.3.6.)

16(A) [ On a<call to utime(path, times), the pathname path supports filenames containing any of the following

characters:
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqgrstuvwxyz
0123456789._-

(See GA02in 2.2.2.32))

17(A) On acal to utime(path, times), the pathname path retains the unique identity of its upper- and lowercase
letters. (See GA03in 2.2.2.32.)

18(A)  When utime(path, times) is granted write access to path and search access to the path prefix of path, then the
standard file access control mechanism does not cause utime() to indicate that file access is denied.
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19(A) When the times argument is NULL and the effective user ID matches the owner of the file, then
utime(path, times) sets the last accessed time and last modified time to the current time and returns a
zero.

acal to
value of

20(A) Whenthetimesargument isNULL and the process has write permission on thefile, then acall to utime(path,
times) sets the last accessed time and last modified time to the current time and returns a value of zero.

21(A) When the times argument is not NULL and addresses a valid utimbuf structure, and when the effective user
ID matches the owner of thefile, then acall to utime(path, times) setsthe last accessed time and last modified
time to the actime and modtime fields, respectively, of the structure utimbuf and returns a value of zero.

Testing Requirements:

When the utimbuf structure contains additional members beyond those specified in PQSI
and when the effect of these members is not activated, then these additional structure.men
not affect the behavior of the call to utime().

22(C) | If theimplementation provides the mechanism for creating a process with the appropriateprivileget
thefiletimes:
When the process has the appropriate privileges to change the file times, and’'when the effec
ID does not match the owner of the file, then a call to utime(path, times) sets the last acceq
and last modified time to the actime and modtime fields, respectively, of the structure|
addressed by the non-NULL argument times and returns a valueof’zero
Testing Requirements:
When the utimbuf structure contains additional members beyond those specified in R
{3}, and when the effect of these members is not activated, then these additional
members do not affect the behavior of the calkto utime().

23(C) | If theimplementation provides the mechanism for creatihg a process with the appropriate privileget
thefiletimes:
NULL) sets the last accessed time andhlast modified time to the current time and returns t

Zero.

24(A) |When the header <ut i me. h> is included, then the elements asctime and modtime are defined
utimbuf as type time _t.

D01(C)| If the utimbuf structure includesmembers other than those specified by POSIX.1{ 3}, and thisisdocy
The details are contained in 5.6.6.2 of the PCD.1.

25(A) | A call to utime() marks for. update the st_ctime time-related field of thefile.
5.6.6.3|Returns

RO1 When a calhta utime() completes successfully, then a value of (int)0 is returned. (See Assertions ]
5.6.6.2.)

R02 When acall to utime() completes unsuccessfully, then avalue of (int)- 1 isreturned, setserrno to ind
efror, and the file times are not affected. (See Assertions 2628 and 30-36in 5.6.6.4.)

K.1{3},
hbers do

change
ive user

sed time
utimbuf

POSIX.1
tructure

change

When the process has the appropriate privileges to change the file times, then a call to utifne(path,

he value

n struct

mented:

1923 in

cate the

5.6.6.4 Errors

26(A) When search permission isdenied for acomponent of the path prefix of path, then acall to utime(path, times)

returns avalue of (int)-1, sets errno to [EACCES], and does not affect the file times.

27(A) Whenthetimesargument isNULL, when the effective user 1D of the process does not match the owner of the

file, and when write accessis denied, then a call to utime(path, times) returns a value of (int)-1, sets
[EACCES], and does not affect the file times.

28({NAME_MAX} £{PCTS NAME_MAX} ?C:UNTESTED)

errnoto

156 Copyright © 2000 IEEE All Rights Reserved


https://iecnorm.com/api/?name=aea18177ef5e3ce611bf1e13c69411ff

ISO/IEC 14515-1:2000(E) IEEE Std 2003.1-1992 (Reaff 2000)
Test Methods for Measurina Conformance to POSIX—Part 1: System Interfaces

If the behavior associated with {_POSIX_NO_TRUNC} is supported for the file:
When the length of a pathname component of path is longer than the maximum number of bytesin
afilename{NAME_MAX}, then acall to utime(path, times) returnsavalue of (int)-1 and setserrno
to [ENAMETOOLONG].

29({NAME_MAX}>{PCTS NAME_MAX} ?C:UNTESTED)

If the behavior associated with {_POSIX_NO_TRUNC} is supported for thefile:
When the length of a pathname component of path equals { PCTS NAME_MAX}, then a call to
utime(path, times) succeeds.

30(A) If{PATH MAX} £ {PCTS PATH MAX}:
When the length of the path argument exceeds the maximum number of bytes in a~ppthname
{PATH_MAX3}, then a call to utime(path, times) returns a value of (int)-1 and-Sets €rrno to
[ENAMETOOLONG].

Otherwise:
When the length of the path argument is { PCTS_PATH_MAX}, then a call te utime() is su¢cessful.

31(A) | When thefile named by path does not exist, then acall to utime(path, times) returnsavalue of (int)-1|and sets
errno to [ENOENT].

32(A) [ When a component of the path prefix of path does not exist, then a call to.utime(path, times) returng a value
of (int)-1 and setserrno to [ENOENT].

33(A) [ When the path argument points to an empty string, then a call tofutime(path, times) returns avalue af (int)-1
and sets errno to [ENOENT].

34(A) | Whenacomponent of the path prefix of path isnot adireetery, then acall to utime(path, times) returns avalue
of (int)-1 and setserrno to [ENOTDIR].

35(A) | When the times argument is not NULL, when the effective user ID of the calling process has write access to
the file but does not match the owner of the file,;and when the calling process does not have the apgropriate
privileges to change the file times, then a call*to utime(path, times) returns a value of (int)-1, setsfrrno to
[EPERM], and does not affect the file times:

36(C) [ If the implementation supports a read-only file system:
When the named file resides on a read-only file system, then a call to utime(path, times) feturns a
value of (int)-1, sets.errno to [EROFS], and does not mark for update the st_atime, st_ctime, and
st_mtime fields of(thefile. (See GA13in 2.3.5.)

5.7 Configurable Pathhame Variables
5.7.1 Get Configurable Pathname Variables
5.7.1.1|pathconff) (5.7.1)

5.7.1.1]1.8ynopsis (5.7.1.1)

01(A) If theimplementation provides C Standard {2} support:
When the header <uni st d. h> isincluded, then the function prototype
long pat hconf(const char *, int) isdeclared. (See GA36in2.7.3.)

Otherwise:
When the header <uni st d. h> isincluded, then the function pathconf() is declared with the result
type long. (See GA36in 2.7.3.)

02(C) If pathconf() is defined as a macro when the header <uni st d. h> isincluded:
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03(C)

Test Methods for Measurina Conformance to POSIX—Part 1: System Interfaces

When the macro pathconf() is invoked with the correct argument types (or compatible argument
typesin the case that C Standard {2} support is provided), then it expandsto an expression with the
result type long. (See GA371in 2.7.3.)

If pathconf() is defined as a macro in the header <uni st d. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

5.7.1.1.2 Description (5.7.1.2)

04(B)

05(B)

06(B)

07(B)

08(B)

09(B)

10(B)

11(B)

12(B)

13(B)

158

When thefirst filename component of the path argument is“.”, and the pathname does not begin with aslash,

then pathconf() resolves the pathname by locating the second filename component (when specifiefl) in the
current working directory. (See GA14 in 2.3.6.)

See Reason 3 in Section 5. of POSIX.3 {4}.

When the path argument points to the string “/ ” then pathconf() resolves the pathnanmieto the root directory
of the process. (See GA15in 2.3.6.)

See Reason 3 in Section 5. of POSIX.3 {4}.

When the path argument points to the string “// /", then pathconf() .fesolves the pathname to [the root
directory of the process. (See GA16in 2.3.6.)

See Reason 3 in Section 5. of POSIX.3 {4}.

When the path argument points to a string beginning with a siagle slash or beginning with three jor more
dashes, then pathconf() resolves the pathname by locating the first filename component of the pathhame in
the root directory of the process. (See GA17 in 2.3.6.)

See Reason 3 in Section 5. of POSIX.3 {4}.

When thefirst filename component of the path.argument is*“..”, the pathname does not begin with a slash, and
the current working directory is not the root.directory of the process, then pathconf() resolves the ppthname
by locating the second filename component (when specified) in the parent directory of the current iworking
directory. (See GA18in 2.3.6.)

See Reason 3 in Section 5. of POSIX.3 {4}.

When the path argument points to the string “F1/” and F1 is a directory, then pathconf() resdlves the
pathnameto F1, which isinthe current working directory. (See GA19in 2.3.6.)

See Reason 3 in Sectien 5. of POSIX.3 {4}.

When the argument path points to the string “F1//” and F1 is a directory, then pathconf() resdlves the
pathname to &1} which isin the current working directory. (See GA20in 2.3.6.)

See Reason 3 in Section 5. of POSIX.3 {4}.

When the path argument points to the string “ F1/F2", then pathconf() resolves the pathnameto the flle F2 in
the‘directory F1, which isin the current working directory. (See GA21in 2.3.6.)

See Reason 3 in Section 5. of POSIX.3 {4}.

When the path argument pointsto the string “FL/F2", then pathconf() resolves the pathname to thefile F2 in
the directory F1, which isin the current working directory. (See GA22in 2.3.6.)

See Reason 3 in Section 5. of POSIX.3 {4}.

When the path argument points to the string “ F1/../FL/F2”, then pathconf() resolves the pathname to the file
F2 inthedirectory F1, which isin the current working directory. (See GA23in 2.3.6.)

See Reason 3 in Section 5. of POSIX.3 {4}.
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14(B) When the path argument pointsto the string “ F1//F2”, then pathconf() resolves the pathnameto the file F2 in
the directory F1, which isin the current working directory. (See GA24 in 2.3.6.)

See Reason 3 in Section 5. of POSIX.3 {4}.

15(D) If {_POSIX_NO_TRUNC} is not supported in the corresponding directory:
When the path component is a string of more, than { NAME_MAX} bytesin a directory for which
{_POSIX_NO_TRUNC} is not supported, then pathconf() resolves the pathname component by
truncating it to {NAME_MAX} bytes. (See GA25in 2.3.6.)

See Reason 3 in Section 5. of POSIX.3 {4}.
16(A) rOmacatt-topathconftpatih,namethepathramepattrsopportsfitenamescontamimg—any-of-the—following

characters:
ABCDEFGHIJKLMNOPQRSTUVWXY?Z
abcdefghijklmnopqgrstuvwxyz
0123456789._-

(See GAO2in5.1.1)

17(B) | Onacal to pathconf(path, name), the pathnome path retains the unique identityof its upper- and Iqwercase
letters. (See GAO3in 5.1.1)

See Reason 3 in Section 5. of POSIX.3 {4}.

18(A) | When pathconf(path, name) is granted search access to the path prefix of path, then the standard fille access
control mechanism does not cause pathconf() to indicate that fileaccess is denied.

19(A) |When the header <unistd.> is included, then—the symbolic constants _PC LINKH MAX,
_PC_MAX_CANON, _PC_MAX_INPUT, _PC NAME_MAX, PC_ PATH_MAX, _PC_PIHE BUF
_PC_CHOWN_RESTRICTED, PC NO_TRUNC, and _PC_VDISABLE are defined and are distifct.

20(A) |A cal to pathconf(path, _PC LINK_MAX)>either returns a value greater than or egual to
{_POSIX_LINK_MAX} or returns -1.

21(C) |If LINK_MAX isdefined when <l i mi.ts:*h> isincluded:
A call to pathconf(path, PC-LINK_MAX) returns avalue greater than or equal to the valug defined
for LINK_MAX in<li mits. h>.

22(PCTS_GTI_DEVICE?A:UNTESTED)

When path refers to aterminal file, then a call to pathconf(path, _PC_MAX_ CANON) either returng a value
greater than or equal 10_POSIX_MAX_CANON} or returns - 1.

23(PCT)S_GTI_DEVICE?€:UNTESTED)

If MAX_CANON isdefinedwhen<l i m ts. h>isincluded:
When path refers to a terminal file, then a call to pathconf(path, _PC_MAX_CANON) returns a
value greater than or equal to the value defined for MAX_CANON in<limits. h>.

24(PCTS_GTL/DEVICE?A:UNTESTED)

A haan nathh vof oo + + aalfil than (NS 41 Lot DO _MNANC INIDLITY oidlaoy wob s al
VVTICII PQ.LII TCICI O tU A lCITmmrica 1o, ticitTa vart tu 'JQLII\JUIII\'JGI.II, _IC VIRV TINTTU I) CIUIch TOTwUNmh aV Ue

greater than or equal to {_POSIX_MAX_INPUT} or returns-1.
25(PCTS_GTI_DEVICE?C:UNTESTED)

If MAX_INPUT isdefined when <!l i m t s. h>isincluded:
When path refersto aterminal file, then acall to pathconf(path, PC_MAX_INPUT) returns avalue
greater than or equal to the value defined for MAX_INPUT in<l i m ts. h>.

26(A) When pathrefersto adirectory, then acall to pathconf(path, PC_NAME_MAX) either returns avalue greater
than or equal to {_POSIX_NAME_MAX} or returns - 1.
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27(C) If NAME_MAX isdefined when<l i m t s. h>isincluded:
When path refers to a directory, then a call to pathconf(path, _PC_NAME_MAX) returns a value
greater than or equal to the value defined for NAME_MAX in<l im ts. h>.

28(A) When path refersto adirectory, then the value returned by pathconf(path, PC_NAME_MAX) applies to the
filenames within the directory.

29(A) When path refersto adirectory, then acall to pathconf(path, PC_PATH_MAX) either returns a value greater
than or equal to {_POSIX_PATH_MAX} or returns-1.

30(C) If PATH MAX isdefinedwhen <l i nmi ts. h> isincluded:
When path refers to a directory, then a call to pathconf(path, PC PATH MAX) returns a value
greater than or equal to the value defined for PATH_MAX in<limi ts. h>.

31(A) |When path refers to the current working directory, then the value returned by - ‘pathcgnf(path,
_PC_PATH_MAX) isthe maximum length of arelative pathname—the terminating null character ne¢d not be
included in the length.

32(A) | When path refersto aFIFO or directory, then acall to pathconf(path, PC_PIPE_BUF) either returnsavalue
greater than or equal to { _POSIX_PIPE_BUF} or returns-1.

33(C) |If PIPE_BUFisdefinedwhen<l i m ts. h>isincluded:
When path refers to a FIFO or directory, then a call to pathconf(path, _PC_PIPE_BUF) feturns a
value greater than or equal to the value defined for PIPE_BUE.INn<l i m ts. h>.

34(A) | When path refersto aFIFO, then the value returned by pathconf(path, PC_PIPE_BUF) appliesto the FIFO.

35(A) | When path refers to a directory, then the value returned by athconf(path, _PC_PIPE_BUF) appligs to any
FIFO that exists or can be created within the directory.

36(C) |If _POSIX_CHOWN_RESTRICTED isdefined when<uni st d. h> isincluded:
A cal to pathconf(path, PC_CHOWN_RESTRICTED) returns a vaue = {_POSIX_
CHOWN_RESTRICTED}.

37(A) | When path refers to a directory, then thewalue returned by pathconf(path, PC_CHOWN_RESTRICTED)
appliesto any files, other than directories;-that exist or can be created within the directory.

38(C) |[If_POSIX_NO_TRUNC isdefined.when <uni st d. h> isincluded:
When path refers to a directory, then a call to pathconf(path, PC_NO_TRUNC) returns g value =
{_POSIX_NO_TRUNC}.

39(A) [ When path refersto a directory, then the value returned by pathconf(path, _PC_NO_TRUNC) applipsto the
filenames within the directory.

40(PCTE_GTI_DEVICE?CJUNTESTED)

If POSIX MDISABLE isdefined when <uni st d. h> isincluded:
When path refersto aterminal file, then acall to pathconf(path, _PC_VDISABLE) returns the same
value as that defined for _POSIX_VDISABLE in<uni std. h>.

41(PCTE.GTI_DEVICE?A:UNTESTED)

When path refers to a terminal, then the value returned by pathconf(path, PC VDISABLE) can be used to
disable the effects associated with the receipt of a special control character from the terminal.

DO1(C) If theimplementation supports additional configurable pathname variables beyond those listed in Table 5.2 of
POSIX.1[3}, and thisis documented:
The details are contained in 5.7.1.2 of the PCD.1.

D02(C) If the implementation supports the association of the variable names{ MAX_CANON}, {MAX_INPUT}, or
{_POSIX_VDISABLE} inacall to pathconf() with other than aterminal file, and thisis documented:
The details are contained in 5.7.1.2 of the PCD.1.
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DO3(C) If the implementation supports the association of the variable names { NAME_MAX}, {PATH_MAX}, or
{_POSIX_NO_TRUNC} inacall to pathconf() with file types other than adirectory, and thisis documented:
The details are contained in 5.7.1.2 of the PCD.1.

D04(C) If the implementation supports the association of the variable name { PIPE_BUF} in acall to pathconf() with
file types other than a pipe, a FIFO, or adirectory, and thisis documented:
The details are contained in 5.7.1.2 of the PCD.1.

5.7.1.1.3 Returns (5.7.1.3)

RO1 When a call to pathconf() completes successfully, then the current pathable value for the file or directory is
returned without changing errno. (See Assertions4-41in5.7.1.1.2.)

R02 When a call to pathconf() completes unsuccessfully, then a value of (long)- 1 is returned and'sets errno to
indicate the error. (See Assertions 42-51 and 53-57in5.7.1.1.4.)

5.7.1.1)4 Errors (5.7.1.4)

D05(C)| If the implementation supports the detection of [EINVAL] for pathconf():
The details under which [EINVAL] occursfor pathconf() are contained in 5.7.1.4 of the PCD.1. (See
DGAO2in2.4.)

42(A) [ When the value of name is invalid, then a call to pathconf(path, name) returns a value of (long)-1 jand sets
errno to [EINVAL].

D06(C)| If the implementation supports the detection of [EACCES] for pathconf():
The details under which [EACCES] occurs forpathconf() are contained in 5.7.1.4 of thg PCD.1.
(See DGAO2in2.4.)

43(A) | When search permission is denied for a component.of the path prefix of path, then a call to pathcgnf(path,
name) either returns a value of ((long)-1) and.sets errno to [EACCES] or returns the value associged with
name for file named path.

44(A) [ When path does not refer to aterminal fife, then a call to pathconf(path, PC_MAX_CANON) eithef returns
avalue of ((long)-1) and setserrno te [EINVAL] or returns avalid value for { MAX_CANON}.

45(A) | When path does not refer to atérininal file, then acall to pathconf(path, _PC_MAX_INPUT) either feturns a
value of ((long)-1) and setserrnoto [EINVAL] or returns avalid value for { MAX_INPUT}.

46(A) | When path does not refer.to a directory, then a call to pathconf(path, _PC_NAME_MAX) either feturns a
value of ((long)-1) and-sets errnoto [EINVAL] or returns avalid value for {NAME_MAX}.

47(A) | When path does hot refer to adirectory, then acall to pathconf(path, _PC_PATH_MAX) either returns avalue
of ((fong)-1)«and setserrno to [EINVAL] or returns avalid value for { PATH_MAX}.

48(A) | When path,does not refer to a FIFO or directory, then a call to pathconf(path, _PC PIPEBUF) eithef returns
avalue-of ((long)-1) and setserrno to [EINVAL] or returns avalid value for { PIPE_BUF}.

49(A) | When path does not refer to adirectory, then acall to pathconf(path, _PC_NO_TRUNC) either returnsavalue

CRTAAPNZV AN AN ol oot . + [l E AW 2. | P~ TRV svabid ol o far [ DACINY A THINM)
A\ ] \\IUI Iu) J.) AU oSCLOo Tl TT1U tu lI_II\IVI"\I_J vl TCturrioavailu varuc 1ul I_FUQII\_I\I\J_I I\UI\I\/J’.

50(A) When path does not refer to aterminal file, then a call to pathconf(path, PC_VDISABLE) either returns a
value of ((long)-1) and sets errnoto [EINVAL] or returns avalid value for {_POSIX_VDISABLE}.

D0O7(C) If the implementation supports the detection of [ENAMETOOL ONG] for pathconf():
The details under which [ENAMETOOLONG] occurs for pathconf() are contained in 5.7.1.4 of the
PCD.1. (See DGA02in 2.4.)

51({NAME_MAX} £{PCTS_NAME_MAX}?C:UNTESTED)
If the behavior associated with {_POSIX NO TRUNC} is supported for thefile:
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When the length of a pathname component of path islonger than the maximum number of bytesin
afilename {NAME_MAX}, then a call to pathconf(path, name) either returns a value of ((long)-1)
and sets errno to [ENAMETOOLONG] or returns a value appropriate for name.

52({NAME_MAX}>{PCTS NAME_MAX} ?C:UNTESTED)

If the behavior associated with {_POSIX_NO_TRUNC} is supported for the file:
When the length of a pathname component of path equals { PCTS NAME_MAX}, then a call to
pathconf(path, name) succeeds.

53(A) If {PATH_MAX} £ {PCTS PATH_MAX}:
When the length of the path argument exceeds the maximum number of bytes in a pathname
{PATH_MAX}, then a cdll to pathconf(path, name) either returns a value of ((long)-4), pnd sets
errno to [ENAMETOOLONG] or returns a value appropriate for name.

Otherwise:
When the length of the path argument is {PCTS_PATH_MAX}, then ascall 'to pathgonf() is
successful.

D08(C)| If the implementation supports the detection of [ENOENT] for pathconf():
The details under which [ENOENT] occurs for closedir() are contained in 5.7.1.4 of thg PCD.1.
(See DGAO2in2.4.)

54(A) | When the file named by path does not exist, then a call to pathconf(path, name) either returns a palue of
((long)-1) and sets errno to [ENOENT] or returns a value appropriate’for name.

55(A) [ When acomponent of the path prefix of path does not exist, then-a call to pathconf(path, name) eithey returns
avalue of ((long)-1) and sets errno to [ENOENT!] or returnsa val ue appropriate for name.

56(A) | When the path argument points to an empty string. thena call to pathconf(path, name) either returng a value
of ((long)-1) and setserrno to [ENOENT] or returns a value appropriate for name.

D09(C)| If the implementation supports the detection of JENOTDIR] for pathconf():
The detail s under which thiserror occurs are contained in 5.7.1.4 of the PCD. 1. (See DGA02in 2.4.)

57(A) [ When a component of the path prefix ofépath is not a directory, then a call to pathconf(path, namg) either
returns avalue of ((long)-1) and sets-errno to [ENOTDIR] or returns a value appropriate for name.

5.7.1.2|fpathconf() (5.7.1)
5.7.1.2]1 Synopsis (5.7.1.1)

01(A) | If theimplementation provides C Standard {2} support:
Whenthe'header <uni st d. h> isincluded, then the function prototype
| ong™ f pat hconf (i nt, int) isdeclared. (See GA36in2.7.3.)

Otherwise:
When the header <uni st d. h> isincluded, then the function fpathconf() is declared with the result
type long. (See GA36in 2.7.3.)

02(C) If fpathconf() is defined as a macro when the header <uni st d. h> isincluded:
When the macro fpathconf() is invoked with the correct argument types (or compatible argument
typesin the case that C Standard {2} support is provided), then it expandsto an expression with the
result type long. (See GA37 in 2.7.3.)

03(C) If fpathconf() is defined as amacro in the header <uni st d. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)
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5.7.1.2.2 Description (5.7.1.2)
04(A) A cal to fpathconf(fildes, _PC LINK_MAX) retuns a value greater than or equa to
{_POSIX_LINK_MAX}.

05(C) If LINK_MAX isdefinedwhen<l i m ts. h>isincluded:
A call to fpathconf(fildes, _PCLINK_MAX) returns avalue greater than or equal to the value defined
for LINK_MAX in<limts. h>,

06(PCTS_GTI_DEVICE?A:UNTESTED)

When fildesrefersto aterminal file, then acall to fpathconf(fildes, PC MAX CANON) either returns avalue
greater than or equal to {_POSIX_MAX_CANON} or returns - 1.

07(PCT)S_GTI_DEVICE?C:UNTESTED)

If MAX_CANON isdefinedwhen<l i m ts. h>isincluded:
When fildes refers to a terminal file, then a call to fpathconf(fildes, PCMAX) CANON) returns a
value greater than or equal to the value defined for MAX_CANON in<| ifri't s. h>.

08(PCT|S_GTI_DEVICE?A:UNTESTED)

When fildesrefersto aterminal file, then acall to fpathconf(fildes, _PC_MAX INPUT) either returng avalue
greater than or equal to {_POSIX_MAX_INPUT} or returns- 1.

09(PCT|S_GTI_DEVICE?C:UNTESTED)

If {MAX_INPUT} isdefinedwhen<l i mi ts. h> isincluded:
When fildes refers to a terminal file, then a callto fpathconf(fildes, _PC_MAX_INPUT) feturns a
value greater than or equal to the value defined forMAX_INPUT in<l i mi ts. h>.

10(A) [ When fildes refers to a directory, then a call to fpatheonfi(fildes, _PC_NAME_MAX) either returng a value
greater than or equal to {_POSIX_NAME_MAX},or returns - 1.

11(C) |If NAME_MAX isdefined when <l i m t s, h> isincluded:
When fildes refers to a directory;then a call to fpathconf(fildes, _PC_NAME_MAX) returng a value
greater than or equal to the value defined for NAME_MAX in<l imi ts. h>.

12(A) | When fildes refers to a directory, then the value returned by fpathconf(fildes, _PC_NAME_MAX) applies to
the filenames within the directary-

13(A) | When fildes refers to a direetory, then a call to fpathconf(fildess, PC_PATH_MAX) either returng a value
greater than or equal to'f,_POSIX_PATH_MAX]} or returns - 1.

14(C) | If PATH_MAX isdefined when<l i m t s. h> isincluded:
When fildes refers to a directory, then a call to fpathconf(fildes, _PC_PATH_MAX) returng a value
greater than or equal to the value defined for PATH_MAX in<l i mi ts. h>.

15(A) | When «fildes refers to the current working directory, then the value returned by fpathcoff(fildes,
_PC"PATH_MAX) isthe maximum length of arelative pathname—the terminating null character negd not be
ineluded in the length.

16(A) When fildes refersto a pipe, a FIFO, or a directory, then a call to fpathconf(fildes, PC_PIPE_BUF) either
returns a value greater than or equal to {_POSIX_PIPE_BUF} or returns-1.

Testing Requirements:
Test for file types of pipe, FIFO, and directory.

17(C) If PIPE_BUF isdefinedwhen<l i m t s. h>isincluded:
When fildesrefersto apipe, aFIFO, or adirectory, then acall to fpathconf(fildes, _PC_PIPE_BUF)
returns a value greater than or equal to the value defined for PIPE_BUF in<l i mi t s. h>.
Testing Requirements:
Test for file types of pipe, FIFO, and directory.
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22(C)

23(A)

24(PCT

25(PCT

DO1(C)

D02(C)

DO3(C)

5.7.1.2

RO1

R0O2

5.7.1.2.

26(A)
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When fildes refersto a pipe or a FIFO, then the value returned by fpathconf(fildes, PC_PIPE_BUF) applies
to the pipe or the FIFO.

Testing Requirements:
Test for file types of pipe and FIFO.

When fildesrefersto adirectory, then the value returned by fpatheonf(fildes, PC_PIPE_BUF) appliesto any
FIFOs that exist or can be created within the directory.

If _POSIX_CHOWN_RESTRICTED is defined when <uni st d. h> isincluded:
A cal to fpathconf(fildess _PC CHOWN_RESTRICTED) returns a vaue egua to
{ POSIX CHOWN RESTRICTED}.

When fildes refers to a directory, then the value returned by fpathconf(fildes, _PC_CHOWN_RESIRICTED)
appliesto al files other than directories that exist or can be created within the directory.

If {_POSIX_NO_TRUNC} isdefined when <uni st d. h> isincluded:
When fildes refers to a directory, then a call to fpathconf(fildes, _PC_NO_TRUNC) returns a value
equal to {_POSIX_NO_TRUNC}.

When fildes refers to a directory, then the value returned by fpathconfi(fildes, _PC_NO_TRUNC) applies to
the filenames within the directory.

S GTI_DEVICE?C:UNTESTED)

If {_ POSIX_VDISABLE} isdefined when <uni st d. h> isincluded:
When fildesrefersto aterminal file, then acall to fpatheonf(fildes, PC_VDISABLE) returns{he same
value asthat defined for POSIX _VDISABLE in<uni std. h>.

S GTI_DEVICE?A:UNTESTED)

When fildesrefersto aterminal, then the value returned by fpathconf(fildes, PC_VDISABLE) can b¢ used to
disable the effects associated with the receipt of aspecial control character from the terminal.

If the implementation supports the association of the variable names{ MAX_CANON}, {MAX_INRUT}, or
{_POSIX_VDISABLE} in a call to fpathconf() with a file type other than a termina file, angl this is
documented:

The details are containediin 5.7.1.2 of the PCD.1.

If the implementation supports the association of the variable names {NAME_MAX}, { PATH_MAX}, or
{_POSIX_NO_TRUNC} inja call to fpathconf() with a file type other than a directory, and this is
documented:

The detail s.are.contained in 5.7.1.2 of the PCD.1.

If the implementation supports the association of the variable name { PIPE_BUF} in acall to fpathconf() with
other than a pipe,’a FIFO, or adirectory, and thisis documented:
Thedetails are contained in 5.7.1.2 of the PCD.1.

3 Returns (5.7.1.3)

\Aban 1l 4+ £ 4l UTAY (=3 = fll s tlhan +h " VIRWP-U = N PP~ PRV -V 1 2PN | u.-l:.—-,,-\t 1
VVITICIT A vAaT tU I|JCll.I TCUT II\} bUIIIlJICl.CD D\thmully, ICITUIC CUITCOINIU VA TAulC valuc TUl taic 11 Ul urrtcl Ory IS

returned wit, hour changing errno. (See Assertions 4-25in5.7.1.2.2.)

When a call to fpathconf() completes unsuccessfully, then avalue of (long)- 1 is returned and sets errno to
indicate the error. (See Assertions 26-34in5.7.1.2.4.)

4 Errors (5.7.1.4)

When the value of name isinvalid, then a call to fpathconf(fildes, name) returns a value of (long)-1 and sets
errno to [EINVAL].
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D04(C) If the implementation supports the detection of [EBADF] for fpathconf():
The details under which thiserror occursare contained in 5.7.1.4 of the PCD.1. (See DGA02in 2.4.)

27(A) When the fildes argument is not a valid file descriptor, then a call to fpathconf(fildes, name) either returns a
value of ((long)-1) and sets errno to [EBADF] or returns a value associated with name.

DO5(C) If the implementation supports the detection of [EINVAL] for fpathconf():
The details under which thiserror occurs are contained in 5.7.1.4 of the PCD.1. (See DGA02in 2.4.)

28(A) When fildes does not refer to a terminal file, then a call to fpathconf(fildes, _PC_MAX_CANON) either
returns avalue of ((long)-1) and sets errno to [EINVAL] or returns avalid value for { MAX_CANON}.

AL fdml 1 " - " " H [ ") T3 ") £rLl ol D A A AL LA, LT L]
29(A) VVTITITTITUCS UUTCS TIUL TTITH LU A tTHTITIA TITS, TSI A LA TUTPAtlNCuriiiniues, _ o VIAA_TINFUT ) TIU T returnS

avalue of ((long)-1) and sets errnoto [EINVAL] or returns avalid value for { MAX_INPUT}.

30(A) | When fildes does not refer to a directory, then a call to fpathconf(fildes, _PC_NAME_MAX)either feturns a
value of ((long)-1) and sets errno to [EINVAL] or returns avalid value for {NAME_MAX} .

31(A) | When fildes does not refer to a directory, then a call to fpathconf(fildes, PC_PATH\MAX) either feturns a
value of ((long)-1) and sets errno to [EINVAL] or returns avalid value for { PATH,.MAX}.

32(A) [ When fildes does not refer to a pipe, aFFIFO, or adirectory, then acall to fpathconf(fildes, _PC_PIPE_BUF)
either returns avalue of ((long)- 1) and setserrno to [EINVAL] or returnsayalid value for { PIPE_BUF} .

33(A) [ When fildes does not refer to a directory, then a call to fpathconf(fildes) _PC_NO_TRUNC) either feturns a
value of ((long)-1) and sets errnoto [EINVAL] or returns avalid value for {_POSIX_NO_TRUNCY.

34(A) [When fildes does not refer to aterminal file, then acal to fpathcenf(fildes, _PC_VDISABLE) either feturnsa
value of ((long)-1) and sets errnoto [EINVAL] or returnsavalid value for {_POSIX_VDISABLE}

6. Inppt and Output Primitives

6.1 Pipes
6.1.1 plpe()
6.1.1.1|Synopsis

01(A) | If the implementationprovides C Standard {2} support:
When the header <uni st d. h> isincluded, then the function prototypei nt pi pe(int] [2])
is declared. (See GA36in2.7.3.)

Otherwise!
When the header <uni st d. h> isincluded, then the function pipe() is either declared with result
type int or not declared in the header. (See GA36in 2.7.3.)

02(C) [If\pipe() is defined as a macro when the header <uni st d. h> isincluded:
When the macro pipe() isinvoked with the correct argument types (or compatible argument typesin
the case that C Standard {2} support is provided), then it expands to an expression with the result
typeint. (See GA37in2.7.3.)

03(C) If pipe() isdefined asamacro in the header <uni st d. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)
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6.1.1.2 Description

04(A) A successful call to pipe(fildes) creates a pipe, places two file descriptors in the array fildes, and returns a
value of zero.

05(A) When acall to pipe() completes successfully, then data can be written to fildes[1].

06(A) When acal to pipe() completes successfully, then data can be read from fildeg[ 0].

07(A) Thetwo file descriptors placed in the array fildes by a call to pipe(fildes) are the two lowest file descriptors
available at the time of the pipe() call.

08(A) Whemarcalt—topipe—comptetes—successfutty—thenthe— O NONBEOCK—ftag—ts—ctearec-onmtoth file
descriptors.

09(A) [When acall to pipe completes successfully, then the FD_CLOEXEC flag is clear on both file descriptors.
10(A) | A call toread() on fildes 0] accesses the data written to fildes[ 1] on afirst-in-first-outbasis.
11(A) | A call to pipe() marks for update the st_atime, st_ctime, and st_mtime time-rel atedfields of the pips

6.1.1.3|Returns

RO1 When acall to pipe() completes successfully, then avalue of (int)0 isreturned. (See Assertion 4in §.1.1.2.)

R0O2 When a call to pipe() completes unsuccessfully, then avalue of (int)-1 is returned and sets errno tolindicate
the error. (See Assertions 12 and 13in 6.1.1.4.)

6.1.1.4|Errors

12(A) |[If {OPEN_MAX} £{PCTS OPEN_MAX}:
When { OPEN_MAX} -1 or morefiles are opened, then acall to pipe(fildes) returnsavalugof (int)-
1 and setserrnoto [EMFILE].

Otherwise:
{PCTS_OPEN_MAX} files ean be opened.

13(B) | When the number of open files in the system would exceed a system-imposed limit, then acall to pipe(fildes)
returns avalue of (int)-1 and sets'errno to [ENFILE].

See Reason 1 in Section 5. ofPOSIX.3 {4}.
6.2 Filg Descriptor Manipulation
6.2.1 Duplicate amOpen File Descriptor

6.2.1.1|[dup()(6:2.1)

6.2.1.1{1°'Synopsis (6.2.1.1)

01(A) If theimplementation provides C Standard {2} support:
When the header <uni st d. h> is included, then the function prototype i nt  dup(i nt) is
declared. (See GA361in 2.7.3.)

Otherwise:
When the header <uni st d. h> isincluded, then the function dup() is either declared with result
type int or not declared in the header. (See GA36in 2.7.3.)

02(C)  If dup() isdefined as a macro when the header <uni st d. h> isincluded:
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When the macro dup() isinvoked with the correct argument types (or compatible argument typesin
the case that C Standard {2} support is provided), then it expands to an expression with the result
typeint. (See GA37in2.7.3.)

03(C) If dup() isdefined as amacro in the header <uni st d. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

6.2.1.1.2 Description (6.2.1.2)

04(A) A call to dup(fildes) returns a new file descriptor with the following attributes:

¥ Itisthelowest numbered available file descriptor.

¥, It refersto the same open file description (file pointer, access mode, file status flags).-as thejoriginal
file descriptor.

¥ It shares the same locks as the original file descriptor.

¥ It hasthe FD_CLOEXEC flag clear.

6.2.1.1]3 Returns (6.2.1.3)
RO1 When a call to dup() completes successfully, then the lowest numbered available file descriptor is feturned.
(See Assertion4in 6.2.1.1.2.)
R02 When acall to dup() completes unsuccessfully, then avalue of (int)-1 is returned and sets errno tolindicate
the error (See Assertions5and 6in 6.2.1.1.4.)
6.2.1.1J4 Errors (6.2.1.4)

05(A) [Whenfildesisnot avalid open file descriptor, then acall to dup(fildes) returnsavalue of (int)-1 and s¢tserrno
to [EBADF].

06(A) |If {OPEN_MAX} £ {PCTS OPEN_MAX}:
When {OPEN_MAX} files arecgpen, then a call to dup(fildes) returns a value of (int)-1 gnd sets
errno to [EMFILE].

Otherwise:
{PCTS_OPEN_MAX{ files can be opened.

6.2.1.2|dup2() (6.2.1)
6.2.1.2]1 Synopsis (6.2:1:1)
01(A) | If theimplementation provides C Standard {2} support:

When the header <uni st d. h> isincluded, then the function prototypei nt dup2(int| int)
isdeclared. (See GA36in 2.7.3.)

Otherwise:

type int or not declared in the header. (See GA36in 2.7.3.)

02(C) If dup2() isdefined as a macro when the header <uni st d. h> isincluded:
When the macro dup2() isinvoked with the correct argument types (or compatible argument typesin
the case that C Standard {2} support is provided), then it expands to an expression with the result
typeint. (See GA37in2.7.3.)

03(C) If dup2() isdefined asamacroin the header <uni st d. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)
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6.2.1.2

04(A)

05(A)

6.2.1.2

RO1
R0O2

6.2.1.2
06(A)
07(A)

08(A)

09(B)

6.3 Fil
6.3.1c
6.3.1.1

01(A)

02(C)
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.2 Description (6.2.1.2)

IEEE Std 2003.1-1992 (Reaff 2000)

When fildesisavalid file descriptor and is equal to fildes2, then a call to dup2(fildes, fildes?) returns fildes2

without closing it.

A call to dup2(fildes, fildes?) returns a new file descriptor with the following attributes:
¥ Itsvalueisequal to fildes2.

Y2 It refersto the same open file description (file pointer, access mode, file status flags) as fildes.

% It shares the same locks as fildes.
¥ It hasthe FD_CLOEXEC flag clear.

3 Returns (6.2.1.3)

When acall to dup2() completes successfully, then fildes2 is returned. (See Assertion 4in 6:2.1:2.2.
When acall to dup2(fildes, fildes2) completes unsuccessfully, then avalue of (int)-1 isreturned, sets
indicate the error, and the file referenced by fildes2 is not closed. (See Assertion 6 in'6,2.1.2.4.)
4 Errors (6.2.1.4)

When fildesisnot avalid open file descriptor, then acall to dup2(fildes, fildes2) returnsavalue of (in
errno to [EBADF], and does not close argument fildes2.

When fildes2 is negative, then a call to dup2(fildes, fildes?) returns a value of (int)-1 and sets
[EBADF].

If acall to sysconf(_SC_OPEN_MAX) does not return - 1
When fildes2 is greater than or equal to { OPENSMAX}, then acall to dup2(fildes, fildes2)
value of (int)-1 and sets errno to [EBADE].

Otherwise:
When fildes2 takes the value { PCTS_OPEN_MAX}, then a call to dup2() does not
[EBADF] error.

When dup2() isinterrupted by a signal, then the call to dup2(fildes, fildes?) returns avalue of (int)-1
errno to [EINTR].

See Reason 3 in Section 5. ofPOS X.3 {4}.
e Descriptor DeaSsignment

ose()

Synopsis

IfAheimplementation provides C Standard {2} support:

When the header <uni st d. h> is included, then the function prototype i nt cl ose(

errnoto

)-1, sets

errno to

eturns a

give an

and sets

nt) is

declared. (See GA361in 2.7.3.)

Otherwise:
When the header <uni st d. h> isincluded, then the function close() is either declared wi
type int or not declared in the header. (See GA36in 2.7.3.)

If close() is defined as a macro when the header <uni st d. h> isincluded:

th result

When the macro close() is invoked with the correct argument types (or compatible argument types
in the case that C Standard {2} support is provided), then it expands to an expression with the result

typeint. (See GA37in2.7.3.)
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03(C)

6.3.1.2

04(A)

05(A)

RO1

DO1(C)

06(B)

07(A)

08(B)

09(B)

10(B)

11(A)

6.3.1.3

R0O2
R0O3

6.3.1.4

12(A)

13(B)
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If close() is defined as a macro in the header <uni st d. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

Description

The close() function deallocates the file descriptor indicated by its argument (i.e., this file descriptor will be
made available for subsequent open()s by the process), and a value of zero is returned.

When a close on the file descriptor is performed, then all outstanding record locks owned by the process on
the file associated with the file descriptor are removed.

When close() is interrupted by a signal that is to be caught, then the call to close() returns a value df (int)-1
and setserrno to [EINTR]. (See Assertion 13in 6.3.1.4.)

If the state of fildes when close() is interrupted by asignal that is caught is documented:
The details are contained in 6.3.1.2 of the PCD.1.

When all file descriptors associated with a pipe have been closed, then dataremaining’in the pipe is discarded.
See Reason 3 in Section 5. of POSIX.3 {4}.

When all file descriptors associated with a FIFO special file have beenclosed, then data remainirg in the
FIFO is discarded.

When all file descriptors associated with an open file description have been closed, then the gpen file
description is freed.

See Reason 1 in Section 5. of POSIX.3 {4}.

When all file descriptors associated with afile have been closed and the link count of the fileis zero,|then the
space occupied by thefileis freed.

See Reason 1 in Section 5. of POSIX.3 {4}.

When all file descriptors associated with afile have been closed and the link count of the fileis zero,|then the
fileisno longer accessible.

See Reason 3 in Section 5. of POSIX.3 {4}.

When afileis closed by theast process that had it open, all time-related fields still marked for update are
updated.

Returns

When acall to.close() completes successfully, then avalue of (int)0O isreturned. (See Assertion 4in5.3.1.2.)

When acall*to close() completes unsuccessfully, then avalue of (int)-1 isreturned and sets errno tolindicate
the error (See Assertions 12 and 13in 6.3.1.4.)

Errors

When the fildesargument is not avalid file descriptor, then acall to close(fildes) returns avalue of (int)-1 and
sets errno to [EBADF].

When close() isinterrupted by a signal, then the call to close(fildes) returns a value of (int)-1 and sets errno
to [EINTRY.

See Reason 3 in Section 5. of POSIX.3 {4}.
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6.4 Input and Output

6.4.1 read()

6.4.1.1 Synopsis

01(A)

02(C)

03(C)

6.4.1.2

04(A)

05(A)
06(A)

07(A)
DO1(C)

08(A)
09(A)

10(A)

RO1

If the implementation provides C Standard {2} support:
When the header <uni st d. h> isincluded, then the function prototype
ssize_t read(int, void *, size_t) isdeclared. (See GA36in2.7.3)

Otherwise:

IEEE Std 2003.1-1992 (Reaff 2000)

When the header <uni st d. h> isincluded, then the function read() is declared with there)
ssize t. (See GA36in 2.7.3.)

If read() is defined as a macro when the header <uni st d. h> isincluded:
When the macro read() isinvoked with the correct argument types (or compatible argument
the case that C Standard {2} support is provided), then it expands to an expression with t
type ssize t. (See GA37in 2.7.3.)

If read() is defined as amacro in the header <uni st d. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and pr
result value with extra parentheses when necessary. (See GAOLin 1.3.4.)

Description

sult type

typesin
he result

btectsits

A call to read(fildes, buf, nbytes) reads no more than nbytebytes from the file associated with the ¢pen file

descriptor fildes into the buffer pointed to by buf and returns the number of bytes read.
A call to read(fildes, buf, 0) returns zero and does net'move the file offset pointer.

On aregular file, a call to read(fildes, buf, nbytes) starts at a position in the file given by the fi
associated with fildes.

Before acall to read() returns, the file affset isincremented by the number of bytes actually read.

If the value of the file offset, after a'read() of afilethat is not capable of seeking, is documented:
The details are contained-in 6.4.1.2 of the PCD.1.

On afile not capable of seéking, acall to read() starts at the current position in the file.

When aread() on aregular file requests more bytes than exist, then the call to read() returns the nd
bytes from the currént position to the end-of-file.

When aread()en.apipe or FIFO requests more bytesthan are available and at least one byteis availal
the call to read() returns the number of bytesthat are available.
Testing Requirements:

Test for both a pipe and a FIFO.

e offset

mber of

ble, then

When read() isinterrupted by asignal before any datais read, then the call to read() returnsavalue gf (int)-1

and setserrno to [EINTR]. (See Assertion 31in 6.4.1.4.)

D02(C) If the conditions under which read(), when interrupted by a signal after having successfully read some data,

returns -1 and sets errno to [EINTR] or returns the number of bytes read are documented:
The details are contained in 6.4.1.2 of the PCD.1.

11(PCTS_GTI_DEVICE?C:UNTESTED)

170

If {PCD_READ_INTERRUPTED} is TRUE:

When read() to aterminal devicefileisinterrupted by asignal after successfully reading some data,

then the call to read() returns the number of bytes read.
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12(PCTS_GTI_DEVICE?C:UNTESTED)

If {PCD_READ_INTERRUPTED} is FALSE:
When read() to aterminal devicefileisinterrupted by asignal after successfully reading some data,
then the call to read() returns avalue of (ssize_t)-1 and setserrnoto [EINTR].

13(PCTS_GTI_DEVICE?C:UNTESTED)

If {PCD_READ_INTERRUPTED} is not documented:
When read() to aterminal devicefileisinterrupted by asignal after successfully reading some data,
then the call to read() either returns the number of bytesread or returns avalue of (ssize t)-1 and sets
errno to [EINTR].

14(D) |If {PCD_READ_INTERRUPTED} is TRUE and the implementation supports character specialfilgs:
When read() to aterminal devicefileisinterrupted by asignal after successfully reading some data,
then the call to read() returns the number of bytes read.

See Reason 1 in Section 5. of POSIX.3 {4}.

15(D) |If {PCD_READ_INTERRUPTED} is FAL SE and the implementation supports ¢haracter special filles:
When read() to aterminal devicefileisinterrupted by asignal after successfully reading some data,
then the call to read() returns avalue of (ssize_t)-1 and sets errnote JEINTR].

See Reason 1 in Section 5. of POSIX.3 {4}.

16(D) |[If {PCD_READ_INTERRUPTED} isnot documented and implementation supports character speci file:

When read() to aterminal devicefileisinterrupted by asignal after successfully reading some data,
then the call to read() either returns the number of bytesread or returns avalue of (ssize t)-1|and sets
errno to [EINTR].

See Reason 1 in Section 5. of POSIX.3 {4}.

17(B) |Whenread() isinterrupted by asignal after successfully reading some data from a pipe or FIFO, then the call
to read() returns the number of bytes read.

Testing Requirements:
Test for both a pipe and a FIFQ.

See Reason 3 in Section 5. of POSIX.3 {4}.
18(A) | When thefile offset for areguiter fileis at or beyond the end-of-file, then a call to read() returns zerg.

DO3(A)| When a call to read() has returned an end-of-file, the result of a subsequent read() request on device special
filesis contained 6.4.3;:2 of the PCD.1.

DO04(A)| Theresult of aread() with avalue of nbyte greater than { SSIZE_MAX} is contained in 6.4.1.2 of the PCD.1.

19(A) | When no pracess has an empty pipe or FIFO open for writing, then acall to read() on the pipe or FIFQ returns
zero.
Testing'Reguirements:

Test for both a pipe and a FIFO.

R02 When some process has an empty pipe or FIFO open for writing and the O_NONBLOCK flag is set, then a
call to read() on the pipe or FIFO returns avalue of (int)- 1 and sets errno to [EAGAIN]. (See Assertion 27
in6.4.1.4.)

20(A) When some process has an empty pipe or FIFO open for writing and the O_NONBLOCK flag is clear, then
acall to read() on the pipe or FIFO blocks until some dataiswritten or until the pipe or FIFO is closed by all
processes that had it opened for writing.

Testing Requirements:
Test for both a pipe and a FIFO.
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R0O3

R04

R0O5

21(D)

R0O6

22(D)

23(A)

24(A)
25(A)
26(A)

6.4.1.3

RO7

R0O8

6.4.1.4

27(A)

R0O9
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When the O_NONBLOCK flag is set on the file descriptor and the process would be delayed in the read
operation, then a call to read() for this character specia file returns a value of (int)-1 and sets errno to
[EAGAIN]. (See Assertion 22in7.1.1.5))

When the O_NONBLOCK flag is set on the file descriptor and the process would be delayed in the read
operation, then acall to read() for this special filereturnsavalue of (int)- 1 and setserrno to [EAGAIN]. (See
Assertion 28in 6.4.1.4.)

When the O_NONBLOCK flag is clear on the file descriptor and no dataiis currently available, then acall to
read() for this special file blocks until some data becomes available. (See Assertion 19in 7.1.1.5.)

If the implementation supports block special files with nonblocking I/O:

When the O_NONBLOCK flag is clear on a block special file descriptor and no data is.qurrently
available, then acall to read() for this special file blocks until some data becomes available.

See Reason 1 in Section 5. of POSIX.3 {4}.

When the O_NONBLOCK flag is set on the character specia file descriptor and data'iscurrently ayailable,
then a call to read() for this special file returns the available data up to the numbef-of ‘bytes requested. (See
Assertions20and 21in 7.1.1.5.)

If the implementation supports block special files with nonblocking I/O:
When the O_NONBLOCK flag is set on the block special filevdescriptor and data is qurrently
available, then acall toread() for this specid file returnsthe.available data up to the number|of bytes
requested.

See Reason 1 in Section 5. of POSIX.3 {4}.

When the file pointer precedes the end-of-file and data hasnot been written to that part of thefile, then acall
to read() from aregular file returns bytes with value zero:

Testing Requirements:
Test using Iseek() and fseek().

A successful call to read() of more than zere:bytes marks for update the st_atime field of thefile.
A successful call to read() with nbytesset to zero does not mark for update the st_atime field of theffile.
When nbyte is greater than zero, then a successful call to read(), which does not read any data from|the file,
marks for update the st_atime field of thefile.
Returns

When a call to read()’ completes successfully, then the number of bytes read is returned. (See Asserfion 4in
6.4.1.2.)
When a calf*to read() completes unsuccessfully, then a value of (ssize t)-1 is returned and sets prrno to

indicate the error. (See Assertions 27-33in 6.4.1.4.)

Efvors

When the file type is a pipe or FIFO, when the O_NONBLOCK flag is set for the file descriptor, and when
the process would be delayed in the read operation, then acall to read() returns avalue of (ssize t)-1 and sets
errno to [EAGAIN].

Testing Requirements:
Test for both a pipe and a FIFO.

When the O_NONBLOCK flag is set on a character special file for afile that supports nonblocking /O, and
when the proceeds would be delayed in the read operation, then a call to read() for this special file returns a
value of (ssize t)-1 and setserrno to [EAGAIN]. (See Assertion 21in 7.1.1.5.)
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28(D) If the implementation supports block special files with nonblocking I/O:
When the O_NONBLOCK flag is set on such a block special file descriptor, and when the process
would be delayed in the read operation, then a call to read() for this special file returns a value of
(ssize_t)-1 and setserrno to [EAGAIN].

See Reason 1 in Section 5. of POSIX.3 {4}.

29(A) When the file descriptor argument fildes is not a valid file descriptor, then a call to read(fildes, buf, nbytes)
returns avalue of (ssize _t)-1 and sets errno to [EBADF].

30(A) When thefile descriptor argument fildesis not open for reading, then acall to read(fildes, buf, nbytes) returns
avalue of (ssize t)-1 and sets errno to [EBADF].

31(A) [When read() is terminated due to receipt of asignal before any datais read, then the call to read()feturns a
value of (ssize t)-1 and setserrno to [EINTR].

DO5(C)| If the implementation documents whether there are conditions other than those specified\by POSI{X.1 {3}
under which read() setserrno to [EIO]:
The details are contained in 6.4.1.4 of the PCD.1.

32(C) | If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When a process in a background process group is attempting to read() from its controlling terminal,
and when the process is ignoring or blocking the SIGTTIN signal/ then the call to read() feturns a
value of (ssize t)-1 and setserrno to [EIQ].

33(C) |[If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When aprocess in abackground process group is attempting to read() from its controlling terminal,
and when the process group of the process is orphaned, then the call to read() returns a jvalue of
(ssize_t)-1 and setserrno to [EIQ].

6.4.2 write()
6.4.2.1|Synopsis

01(A) |[If theimplementation provides C Standard {2} support:
When the header <uni st.d) h> isincluded, then the function prototype
ssize_t wite(ints const void *, size t) isdeclared. (See GA36in2.7.8.)

Otherwise:
When the header.<uni st d. h> is included, then the function write() is declared with the result
type ssize_t(See GA36in 2.7.3.)

02(C) |[If write() is defined as a macro when the header <uni sr d. h> isincluded:
When\the macro write() is invoked with the correct argument types (or compatible argument types
inthe case that C Standard {2} support is provided), then it expands to an expression with the result
type ssize t. (See GA37in 2.7.3.)

03(C) | Ifwrite() is defined as a macro in the header <uni st d. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

6.4.2.2 Description
04(A) A cal towrite(fildes, buf, nbyte) writes nbyte bytes from the buffer pointed to by buf to the file associated with
the open file descriptor argument fidles and returns the number of bytes written.

05(A) When thefileisaregular file, then a call to write(times, buf, O) returns zero, does not mark for update the
st_ctime and st_mtime fields of the file, and no bytes are written.

Testing Requirements:
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Test for both O_APPEND flag clear and O_APPEND flag set. The latter case will ensure that an
attempt to append zero bytes to the file will not result in a change of the file offset.

DO1(C) If theresultsof acall to write() when nbyte is zero and the file is not aregular file are documented:
The details are contained in 6.4.2.2 of the PCD.1.

06(A) Whenthefileisaregular file, or another file capable of seeking, then a call to write(fildes, buf, name) starts
writing at a position in the file given by the file offset associated with the file descriptor argument fildes.

07(A) Beforeasuccessful return from acall to write(), the file offset isincremented by the number of bytes actually
written.

08(A) rwWhemthefitetsaregutar-fiteancrwhenthecorrent-fiteoffset-afterarsuccessfutretornmfromarcat-tp write()
is greater than the length of the file before the call, then the length of the file after the call is set\tofthis file
offset.

09(A) | When thefileisnot capable of seeking, then a call to write() starts at the current position'in the file.

D02(C)| If the value of the file offset after acall to write() for afile type that is not capable of 'seeking is docymented:
The details are contained in 6.4.2.2 of the PCD.1.

10(A) | Whenthe O_APPEND flag of the file status flags is set, then a call to write() sets the file offset to tHe end of
the file prior to each write().

Testing Requirements:
Test for filesopened in O_ WRONLY and O_RDWR modes:

11(B) | When thefileisaregular file, and when awrite() requests that more bytes be written than there is rpom for,
then the call to write() writes only as many bytes for whichrthere is room.

See Reason 4 in Section 5. of POSIX.3 {4}.

RO1 When write() is interrupted by a signal before any“data is written, then the call to write() returns ajvalue of
(ssize t)-1and setserrnoto [EINTR]. (See Assertion 39in 6.4.2.4.)

D03(C)| If the conditions under which write(), whentinterrupted by asignal after it has successfully written sone data,
returns -1 and sets errno to [EINTR] orreturns the number of bytes read are documented:
The details are contained in6.4.2.2 of the PCD.1.

12(PCT[S_GTI_DEVICE?C:UNTESTED)

If {PCD_WRITE_INTERRUPTED} is TRUE:
When write() to‘aterminal devicefileisinterrupted by asignal after successfully writing somne data,
then the callitowrite() returns the number of bytes written.

13(PCT[S_GTI_DEVICE?C;UNTESTED)

If {PCD_WRITE_INTERRUPTED} is FAL SE:
When write() to aterminal devicefileisinterrupted by asignal after successfully writing some data,
then the call to write() returns avalue of (ssize t)-1 and setserrno to [EINTR].

14(PCTR.GTI_DEVICE?C:UNTESTED)

If {PCD_WRITE_INTERRUPTED} is not documented:
When write() to aterminal devicefileisinterrupted by asignal after successfully writing some data,
then the call to write() either returns the number of byteswritten or returns avalue of (ssize t)-1 and
setserrno to [EINTR].

15(D) If {PCD_WRITE_INTERRUPTED} is TRUE and the implementation supports character special files:
When write() to a character special file is interrupted by a signal after successfully writing some
data, then the call to write() returns the number of bytes written.

See Reason 1 in Section 5. of POSIX.3 {4}.
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16(D)

17(D)

DO4(A)

18(A)

19(A)

20(B)

21(A)

22(B)

R0O2

23(D)

24(D)

25(A)
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If {PCD WRITE_INTERRUPTEDY} is FAL SE and the implementation supports character special files:
When write() to a character special file is interrupted by a signal after successfully writing some
data, then the call to write() returns avalue of (ssize t)-1 and setserrno to [EINTR].

See Reason 1 in Section 5. of POSIX.3 {4}.

If {PCD_WRITE_INTERRUPTED} is not documented and the implementation supports character special
files:
When write() to acharacter special fileisinterrupted by asignal after successfully writing some data,
then the call to write() either returns the number of byteswritten or returns avalue of (ssize t)-1 and
setserrno to [EINTR].

See Reason 1 in Section 5. of POSIX.3 {4}.

When the value of nbyte is greater than { SSIZE_MAX}, the details describing the results of -acall t write()
are contained in 6.4.2.2 of the PCD.1.

When awrite() to aregular file has returned successfully, then a successful read() frontany byte position that
was modified by the previous write() returns the data written to that position by, that previous write() until
such byte positions are again modified.

When aregular file already contains data at the position referenced by a suecessful call to write(), then the
data at the position referenced are overwritten.

When thefileisapipe or aFIFO, when write()has transferred somedata; and when nbyte isless thanjor equal
to { PIPE_BUF}, then the call to write(fildes, buf, nbyte) does not:return with errno set to [EINTR].

Testing Requirements:
Test for both a pipe and a FIFO.

See Reason 2 in Section 5. of POSIX.3 {4}.
When thefileisapipe or a FIFO, then acall to write() appends to the end of the pipe or FIFO.

Testing Requirements:
Test for both a pipe and a FIFO,

When the fileis a pipe or a FIFO and-nbyte isless than or equal to { PIPE_BUF}, then the call to write() does
not interleave with data from other processes doing writes on the same pipe or FIFO.

Testing Requirements:
Test for both a pipe-and a FIFO.

See Reason 3 in Sectien 5. of POSIX.3 {4}.

When the fileis apipe or a FIFO, when the O_NONBLOCK flag is set, and when no data can be acgepted at
the time of thewrite(), then the call to write() does not block the process. (See Assertion 28 in 6.4.2|2.)

If the implementation supports character special files with nonblocking I/O:
When the fileis a character special file, whenthe O_NONBLOCK flag is set, and when no data can
be accepted at the time of the write(), then the call to write() does not block the process.
NOTE — The case of aterminal devicefileis covered by Assertion 43in7.1.1.8.

See Reason 1 in Section 5. of POSIX.3 {4}.

If the implementation supports block special files with nonblocking I/O:
When thefileisablock special file, when the O_NONBLOCK flag is set, and when no data can be
accepted at the time of the write(), then the call to write() does not block the process.

See Reason 1 in Section 5. of POSIX.3 {4}.

When the file is a pipe or a FIFO, when the O_NONBLOCK flag is set, when nbyte is less than or equal to
{PIPE_BUF}, and when space exists in the pipe or FIFO for nbyte bytes of data, then a call to write(fildes,
buf, nbyte) succeeds completely and returns nbyte.
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Testing Requirements:

IEEE Std 2003.1-1992 (Reaff 2000)

Test for both a pipe and a FIFO. If { PIPE_BUF} is greater than { PCTS_PIPE_BUF}, test with

values of nbyte up to and including { PCTS_PIPE_BUF}.
When thefileisapipe or aFIFO, whenthe O_NONBLOCK flagisclear, and when nbyteislessthan

or equal

to { PIPE_BUF}, then acall to write(fildes, buf, nbyte) blocks until space is available to complete the write()

or the write() isinterrupted by asignal.
Testing Requirements:

If { PIPE_BUF} is greater than { PCTS_PIPE_BUF}, test with values of nbyte up to and including

{PCTS_PIPE_BUF}.

27({PIF

28({ PIF

29({PIF

30(D)

31(D)

E_BUF} £{PCTS_PIPE_BUF}?A:UNTESTED)

When the file is a pipe or a FIFO, when the O_NONBLOCK flag is set, when nbyte.is\greater than
{PIPE_BUF} bytes, and when at |east one byte can be written, then acall to write() transferswhat iff can and

returns the number of bytes written.

Testing Requirements:
Test for both a pipe and a FIFO.

E_BUF} £{PCTS_PIPE_BUF}?A:UNTESTED)

When the file is a pipe or a FIFO, when the O_NONBLOCK flag\is set, when nbyte is gre3
{ PIPE_BUF} bytes, and when no data can be written, then acall todwrite() returns avalue of (ssize_|
errno to [EAGAIN], and transfers no data.

Testing Requirements:
Test for both a pipe and a FIFO.

E_BUF} £{PCTS_PIPE_BUF}?A:UNTESTED)

When the file is a pipe or a FIFO, when the, O_NONBLOCK flag is set, when nbyte greg
{PIPE_BUF} bytes, and when all data previeusly written to the pipe or FIFO has been read, then
write(fildes, buf, nbyte) transfers at least { PPE_BUF} bytes.

Testing Requirements:
Test for both a pipe and afLFO.

If the implementation supportsCharacter special files with nonblocking I/O:
When the file is & character special file, when the O_NONBLOCK flag is clear, and wher]
cannot accept the. dataimmediately, then a call to write() blocks until the data can be accep
NOTE — Thetase of aterminal device fileis covered by Assertion 43in7.1.1.8.

See Reason 1 in Segtion 5. of POSIX.3 {4}.

If the implementation supports block special files with nonblocking I/O:
When thefileisablock special file, whenthe O_NONBLOCK flagisclear, and when thefil
accept the data immediately, then a call to write() blocks until the data can be accepted.

See Réason 1 in Section 5. of POSIX.3 {4}.

ter than
)-1, sets

ter than
A cal to

the file
ted.

e cannot

32(D)

33(D)
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It the implementation supports character special files with nonblocking 1/0:

When the file is a character special file, when the O_NONBLOCK flag is set, and when some data

can be written without blocking the process, then a call to write() either writes what it

can and

returns the number of bytes written, or returns a value of (ssize_t)-1, sets errno to [EAGAIN], and

transfers no data.
NOTE — The case of aterminal devicefileis covered by Assertion 44in7.1.1.8.

See Reason 1 in Section 5. of POSIX.3 {4}.

If the implementation supports block special files with nonblocking I/O:
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When thefileisablock special file, when the O_NONBLOCK flag is set, and when some data can
be written without blocking the process, then acall to write() either writeswhat it can and returnsthe
number of bytes written, or returns a value of (ssizet)-1, sets errno to [EAGAIN], and transfers no
data.

See Reason 1 in Section 5. of POSIX.3 {4}.

34(A) A successful call to write() of more than zero bytes marks for update the st_ctime and st_mtime fields of the
file.

6.4.2.3 Returns

R0O3 When acall to write() completes successfully, then the number of bytes written is returned. (SeeAsgertion 4
in6.4.2.2)

R04 When a call to write() completes unsuccessfully, then a value of (ssize t)-1 is returnedand sets prrno to
indicate the error. (See Assertions 35-42in 6.4.2.4.)

6.4.2.4|Errors

35(A) | When thefileisapipe or a FIFO, when the O_NONBLOCK flag is set, when nbyte is less than or |equal to
{PIPE_BUF}, and when insufficient capacity exists to accept the data,then a call to write() returns ajval ue of
(ssize_t)-1 and setserrno to [EAGAIN].

Testing Requirements:
Test for both a pipe and a FIFO. If { PIPE_BUFK.s greater than { PCTS_PIPE_BUF}, test with
values of nbyte up to and including { PCTS_PIPE.BUF}.

36(A) | When the file descriptor argument fildes is not a validfile descriptor, then a call to write(fildes, buf, nbyte)
returns avalue of (ssize t)-1 and sets errno to [EBADF].

37(A) | When the file descriptor argument fildes is not.@pen for writing, then a call to write(fildes, buf, nbyte) returns
avalue of (ssize t)-1 and sets errno to [EBADF].

38(D) | If the implementation supports a maximum file size:
When an attempt is made to write a file that would exceed an implementation-defined maximum
size, then acall to write()-returns avalue of (ssize_t)-1 and sets errno to [EFBIG].

See Reason 3 in Section 5. 0f POSX.3 {4}.

39(A) [When write() is terminated due to receipt of a signal and no data was transferred, then the call tg write()
returns avalue of (ssize_t)-1 and setserrno to [EINTR].

R0O5 When write() is interrupted by a signal after successfully writing some data, then the call to writg() either
returns the-number of bytes written or returns a value of (ssize t)-1 and sets errno to [EINTR]. (See
Assertionsy12-17 in 6.4.2.2.)

DO5(C)| If the implementation documents whether there are conditions other than those specified by POSI{X.1 {3}
under which write() sets errno to [EIQ]:
40(PCTS_GTI_DEVICE:C:UNTESTED)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When the process is amember of an orphaned background process group attempting to write() to its
controlling terminal, when TOS-TOP is set, and when the process is neither ignoring nor blocking
the SIGTTOU signal, then acall to write() returns avalue of (ssize_t)-1 and setserrno to [EIQ].

£+l PR 1
i ron/. L.

41(B) When adevice has no more space for data, then a call to write() on this device returns a value of (ssize t)-1
and sets errno to [ENOSPC].
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See Reason 4 in Section 5. of POSIX.3 {4}.

42(A) When thefileis apipe or a FIFO and the file is not open for reading by any process, then a call to write()
returns avalue of (ssize t)-1, sets errno to [EPIPE], and sends a SIGPIPE signal to the calling process.

Testing Requirements:
Test for both a pipe and a FIFO.

6.5 Control Operations on Files

6.5.1 Data Definitions for File Control Operations

01(A) | When the header <f cnt 1. h> isincluded, then the symbolic constants O CREAT, O_EXCL,O TRUNC,
O_NOCTTY, O_APPEND, O_NONBLOCK, O_RDONLY, O_RDWR, O_WRONLY, and O"ACCMODE
are defined.

02(A) | When the header <f cnt 1. h> isincluded, then the symbolic constants F DUPFD, F. GETFD, F_GETLK,
F SETFD, F_GETFL, F_SETFL, F_SETLK, and F_SETLKW are defined, and.their values are| unique,
numbers.

03(A) | When the header <f cnt 1. h> isincluded, then the symbolic constant FD{CL OEXEC is defined.

04(A) |When the header <f cnt 1. h> is included, then the symbolic ,constants F_ RDLCK, F_UNLCK, and
F_WRLCK are defined, and their values are unique numbers.

05(A) | When the header <f cnt 1. h> isincluded, then the set of symbolic constants O_RDONLY, O WRONLY
and O_RDWR are defined, and their values are unique.

06(A) [When the header <f cnt 1. h> isincluded, then the set of symbolic constants O_ACCMODE, O_APPEND,
O_CREAT, O_EXCL, O_NONBLOCK, O_NOCTIY, and O TRUNC are defined, and their vgues are
bitwise discrete.

07(A) |When the header <f cnt 1. h> is included, then O_ACCMODE is defined as a mask for O_RIDONLY,
O_RDWR, and O_WRONLY.

6.5.2 fgntl ()
6.5.2.1|Synopsis

01(A) | If theimplementation provides C Standard {2} support:
When thetheader <f cnt 1. h> isincluded, then the function prototype
int fentl (int, int, .) isdeclared. (See GA36in2.7.3.)

Otherwise;
When the header <f cnt 1. h> isincluded, then the function fentl() is either declared with result
typeint or not declared in the header. (See GA36in 2.7.3.)

02(C) | M\fentl() is defined as a macro when the header <f cnt 1. h> isincluded:
Whenmrthemecrofentt()sinvokedwithrthecorrectargoment types{orcompatibteargoment typesin
the case that C Standard {2} support is provided), then it expands to an expression with the result
typeint. (See GA37in2.7.3.)

03(C) If fentl() is defined as a macro in the header <f cnt 1. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

6.5.2.2 Description

04(A) A cdl tofentl(fildes, F_DUPFD, arg) provides the following attributes for the new file descriptor created:
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05(A)
06(A)

07(A)

08(A)

09(A)
10(A)
11(A)
12(A)

13(A)

DO1(C)

D02(C)

14(A)

15(A)

16(A)

17(A)

18(A)

19(A)
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¥ Itisthelowest numbered available file descriptor greater than or equal to argument arg.

¥a It refersto the same open file description (file pointer, access mode, file status flags) as the original
file descriptor.

¥ It shares the same locks as the original file descriptor.

¥ It hasthe FD_CLOEXEC flag clear.

A call to fentl(fildes, F_GETFD) returns the status of the file descriptor flags.

When the flag in arg corresponding to FD_CLOEXEC is nonzero, then a call to fentl(fildes, F SETFD, arg)
sets the close-on-exec flag, and the file associated with fildes is closed after a successful exec.

When theflag in arg corresponding to FD CLOEXEC is zero, then acall to fentl (fildes, F SETFD, arg) clears

the close-on-exec flag, and the file associated with fildes stays open across exec type functions.

A cdll to fentl(fildes, F_GETFL) returns the file status flags O_APPEND and O_NONBLOCK) and the file
access modes O_RDONLY, O_RDWR, and O_WRONLY.

A call to fentl(fildes, F_SETFL, O) sets the status flags to 0.
A call to fentl(fildes, F. SETFL, O_NONBLOCK) sets the status flagsto O_NONBLOCK.
A call to fentl(fildes, F_SETFL, O_APPEND) sets the status flagsto O_APREND.

A cal to fentl(fildes, F SETFL, O_APPEND | O_NONBLOCK) sets the status flags for O_APPEND and
O_NONBLOCK.

When the third argument arg only containsthefile status flags O¢APPEND, O_NONBL OCK; thefille access
modesO_RDONLY, O_RDWR, O_WRONLY; and the oflagvalues O_CREAT, O_EXCL, O_NOCTTY, and
O_TRUNC,; thenacall to fentl(fildes, F_SETFL, arg) ignaresany bits corresponding to the file accegs modes
and the oflag values that are set in arg.

If the implementation supports additional file status.flags for the F_SETFL command for fentl(), and thisis
documented:
The details on these additional file status flags are contained in 6.5.2.2 of the PCD. 1.

If advisory record locking is supportedh;or unsupported for files other than regular files, and this is
documented:
The details are containediin 6.5.2.2 of the PCD.1.

When alock is present that blocks the request and arg is a pointer to the type struct flock, then g call to
fentl(fildes, F_GETLK, arg) returns the first such lock that blocks the lock description pointed to byjarg. All
elements of the struct flock addressed by arg are set, and the lock type is placed in the struct flock afldressed
by arg with the value'olI_whence set to SEEK_SET.

Testing Requirements:
Testfor all three values of |_whence.

When ngTock exists in the region specified in the struct flock addressed by arg that would prevent the lock
from.being created, then a call to fentl(fildes, F_GETLK, arg) setsthe lock type in the structure pointed to by
argto//_UNLCK and does not change the other struct flock elements.

M an tiha | letvma it oty int o et oal b by oo oot ™ MM ) than Il £ £l /€1 A = SETLK
VYT U ICTOCK Ty Pt StroCtor C punmitCtto 0y arg 1S5 SCrtoOT _N\OD T oIk, ticatam to et mutS T ,

arg) establishes a shared lock for the region specified in the struct flock addressed by arg.

When the lock type in the structure pointed to by arg is set to F WRLCK, then a call to fentl(fildes,
F_SETLK, arg) establishes an exclusive lock for the region specified in the struct flock addressed by arg.

When thelock typein the structure pointed to by arg isset to F_ UNLCK, then acall to fentl(fildes, F SETLK,
arg) removes any locks for the region specified in the struct flock addressed by arg.

When a shared or exclusive lock cannot be set, then a call to fentl(fildes, F_SETLK, arg) returns without
waiting.
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20(A)

21(A)

22(A)

23(A)

RO1

24(A)

25(A)

26(A)

R0O2

27(A)

R0O3

DO3(C)

R04

28(A)

29(A)

30(A)
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When lock type in the structure pointed to by arg is set to F_RDLCK, then acall to fentl(fildes, F_SETLKW,
arg) establishes a shared lock for the region specified in the struct flock addressed by arg.

When the lock type in the structure pointed to by arg is set to F_ WRLCK, then a call to fentl(fildes,
F_SETLKW, arg) establishes an exclusive lock for the region specified in the struct flock addressed by arg.

When the lock type in the structure pointed to by arg is set to F_ UNLCK, then a call to fentl(fildes,
F_SETLKW, arg) removes any locks for the region specified in the struct flock addressed by arg.

When the shared or exclusive lock isblocked by other locks, then acall to fentl (fildes, F_SETLKW, arg) waits
until the request can be satisfied.

Whermrfentt)tsterraptecwhitewaitigrtosetatock-omaregron themarcatt-to-fentt{fitdes F—SEFEHW, arg)
returns avalue of (int)-1 and setserrno to [EINTR]. (See Assertion 40in 6.5.2.4.)
When the header <f cnt 1. h> isincluded, then the struct flock is defined and has the element names and
types specified in Table 6.1.

Table 6.1—flock Structure

Element Type

|_type short

|_whence short

|-start off t
| len off t
I_pid pidat

When a shared lock has been set on a segment.of a file, then other processes are able to set shared |ocks on
that segment or a portion of it.

A shared lock prevents any other processdfrom setting an exclusive lock on any portion of the part of the file
to which the shared lock is applied.

A request for a shared lock will-fgil if the file descriptor was not opened with read access. (See Assértion 38
in6.5.2.4.)

An exclusive lock prevents any other process from setting a shared lock or an exclusive lock on any portion
of the protected area.

A request for an éxelusive lock failsif the file descriptor was not opened with write access. (See Assgrtion 39
in6.5.2.4.)

If the actionitaken on calls to fentl() for file locking when |_len is negative is documented:
The details are contained in 6.5.2.2 of the PCD.1.

TheI”pid field is only used with F_GETLK to return the process ID of the process holding a blockilng lock.
(anAerfinn ‘IAinRR??)

Locks can start and extend beyond the current end-of-file.

When |_len is set to zero, then all bytes from the position specified by |_whence and |_start up to the end-of-
file irrespective of the current file length are locked or unlocked as specified by the structure pointed to by
arg.

Before a successful return fromaF_SETLK or F_SETLKW request, the previous lock type for each byte in
the specified region is replaced by the new lock type. The calling process has only one type of lock set for
each bytein thefile.
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31(A)
32(A)
33(A)

6.5.2.3

R0O5

R0O6

RO7

R0O8

6.5.2.4

34(A)

35(A)

36(A)

37(A)

38(A)

39(A)

40(A)

41(A)

42(A)
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All locks associated with afile for a given process areremoved when afile descriptor for that file is closed.
When a process terminates, then all locks associated with afile for the process are removed.

Locks are not inherited by a child process created using the fork() function.
Returns

When a call to fentl(fildes, F_DUPFD, arg) completes successfully, then the lowest file descriptor greater
than or equal to arg is returned. (See Assertion 4in 6.5.2.2.)

When a call to fentl(fildes, F GETFD) completes successfully, then the value of the close on exec flag is

returned. (See Assertion5in 6.5.2.2.)

When cmd are the command values F SETFD, F GETFL, F SETFL, F GETLK, E.SETUK, and
F_SETLKW, and when the call to fentl(fildes, cmd) completes successfully, then a valye other than -1 is
returned. (See Assertions 6-23in 6.5.2.2.)

When acall to fentl() completes unsuccessfully, then avalue of (int)- 1 is returnedf@nd sets errno to|indicate
the error. (See Assertions 34-52in 6.5.2.4.)

Errors

When the locking structure pointed to by arg contains F_RDL CK, and"when some portion of the segment of
afileto be locked is already exclusive-locked by another process, then a call to fentl(fildes, F_SETLK, arg)
returns avalue of (int)-1 and sets errno to [EACCES] or [EAGAIN].

When the locking structure pointed to by arg contains FAMRL CK, and when some portion of the segment of
afileto be locked is already exclusive-locked by another process, then a call to fentl(fildes, F_SETLK, arg)
returns avalue of (int)-1 and sets errno to [EACCES]yor [EAGAIN].

When the locking structure pointed to by arg centains F_WRLCK, and when some portion of the segment of
the file to be locked is already shared-locked by another process, then a call to fentl(fildes, F_SETLK, arg)
returns avalue of (int)-1 and sets errno.te[EACCES] or [EAGAIN].

When the file descriptor argument is-not a valid file descriptor, then a call to fentl(fildes, cmd, arg) feturns a
value of (int)-1 and sets errno to [EBADF].

When the type of lock isa F-"RDLCK lock but fildesis not avalid file descriptor open for reading, then acall
to fentl(fildes, F_SETLK, arg) and fentl(fildes, F_SETLKW, arg) returns a value of (int)-1 and sets errno to
[EBADF].

When the type oftoek isaF WRLCK lock but fildesis not avalid file descriptor open for writing, then acall
to fentl(fildes, & _SETLK, arg) and fentl(fildes, F_SETLKW, arg) returns a value of (int)-1 and setserrno to
[EBADF].

When fentl) is interrupted by a signal, then a call to fentl(fildes, F_SETLKW, arg) returns avalue af (int)-1
andsetserrno to [EINTR].

Wheén arg is negative, then a call to fentl(fildes, F DUPFD, arg) returns a value of (int)- 1 and setsjerrno to

[EINVALL.

If acall to sysconf(_SC_OPEN_MAX) does not return -1:
When arg is greater than or equal to { OPEN_MAX}, then a call to fentl(fildes, F_DUPFD, arg)
returns avalue of (int)-1 and sets errno to [EINVAL].

Otherwise:
When arg takes the value { PCTS_OPEN_MAX}, then a call to fentl(fildes, F DUPFD, arg) does
not give an [EINVAL] error.
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43(A) When the data to which arg points references a position prior to the beginning of the file, then a call to
fentl(fildes, F_GETLK, arg), fentl(fildes, F_SETLK, arg), or fentl(fildes, F_SETLKW, arg) returns a value of
(int)- 1 and setserrno to [EINVAL].

44(A) Whenthel_typefield of the structure pointed to by arg isinvalid, then acall to fentl(fildes, F_GETLK, arg),
fentl(fildes, F_SETLK, arg), or fentl(fildes, F_SETLKW, arg) returns a value of (int)-1 and sets errno to
[EINVAL].

45(A) When the |_whence field of the structure pointed to by arg is invalid, then a call of fentl(fildes, F_GETLK,
arg), fentl(fildes, F_SETLK, arg), or fentl(fildes, F_SETLKW, arg) returns avalue of (int)-1 and sets errno to
[EINVAL].

46(C) |If {PCD_NO_LOCK_FILETYPE} is TRUE:

When the fildes refers to afile that does not support locking, then a call of fentl(fildes, F_[GETLK,
arg), fentl(fildes, F_SETLK, arg), or fentl(fildes, F_SETLKW, arg) returns a value of|(int)-1[and sets
errno to [EINVAL].

47(C) |[If {PCD_NO_LOCK_FILE_TYPE} isnot documented:

When the lock type in the structure pointed to by arg is set to F_RDL CKy.then a call to fernfl(fildes,
F_SETLK, arg) either establishes a shared lock for the region specified in the struct flock agidressed
by arg or returns avalue of (int)-1 and sets errno to [EINVAL].
Testing Requirements:

Test for file types of FIFO and character special files.

48(A) | If {OPEN_MAX} £ {PCTS_OPEN_MAX}:

When {OPEN_MAX} files have been opened, then a-subsequent call to fentl(fildes, F_DUPFD,
arg) returns avalue of (int)-1 and sets errno to [EMFILE].

Otherwise:
{PCTS_OPEN_MAX} files can be opened.

49(A) | When no file descriptor greater than or equal to.arg is available, then a call of fentl(fildes, F_DUPKD, arg)
returns avalue of (int)-1 and sets errno to [EMFILE].

50(B) | When satisfying the lock or unlock request that would result in the number of locked regions exceeding a
system-imposed limit, then a call to-fcntl(fildes, F_SETLK, arg) or fentl(fildes, F_SETLKW, arg) feturns a
value of (int)-1 and sets errno to [ENOL CK].

See Reason 3 in Section 5. ofPOS X.3 {4}.

D04(C)| If the implementation supports the detection of [EDEADLK] for fentl():

The detail s.Gnder which [EDEADLK] occurs for fentl() are contained in 6.5.2.4 of the PCD).1. (See
DGAO02in-2/4.)

51(C) |[If theimplementation supports the detection of [EDEAELK] for fentl():

When a deadlock condition occurs, then a call to fentl(fildes, F_SETLKW, arg) returns a jvalue of
(int)-1 and setserrno to [EDEADLK].
52(D) | If.theimplementation does not support the detection of [EDEADLK] for fentl():
A call to fentl(fildes, F SETLKW, arg) is successful (unless adifferent error condition is detected).
(See GA26in 2.4.)
See Reason 2 in Section 5. of POSIX.3 {4}.
6.5.3 Iseek ()

6.5.3.1 Synopsis

01(A)

182

If the implementation provides C Standard {2} support:
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02(C)

03(C)

6.5.3.2

04(A)

05(A)

06(A)

07(A)

DOL(A)

RO1

08(A)
6.5.3.3

R0O2

R0O3

6.5.3.4

09(A)

10(A)
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When the header <uni st d. h> isincluded, then the function prototype
of f _t Iseek(int, off_t, int) isdeclared. (See GA36in2.7.3.)

Otherwise:
When the header <uni st d. h>isincluded, then the function Iseek() is declared with the result type
off_t. (See GA36in 2.7.3.)

If 1seek() is defined as a macro when the header <uni st d. h> isincluded:
When the macro Iseek() isinvoked with the correct argument types (or compatible argument typesin
the case that C Standard {2} support is provided), then it expands to an expression with the result
type off_t. (See GA37in 2.7.3.)

If 1seek() is defined as amacro in the header <uni st d. h>: l
It evaluates its arguments only once, fully protected by parentheseswhen necessary, and protects its
result value with extraparentheses when necessary. (See GA01in 1.3.4.)

Description

When the file is capable of seeking, then a call to Iseek(fildes, offset, SEEK_SET)* sets the file offset offset
bytes from the beginning of the file.The resulting offset location as measured in bytes from the bgginning
ofthe fileis returned.

When the file is capable of seeking, then a call to Iseek(fildes, offset;{SEEK_CUR) sets the file offget offset
bytes from the current position.The resulting offset location as measured in bytes from the beginnipg ofthe
fileis returned.

When the file is capable of seeking, then a call to Iseek(fildes, offset, SEEK_END) sets the file offget to the
size of the file plus offset bytes. The resulting offset location as measured in bytes from the beginning of the
fileis returned.

When the header <uni st d. h> is included, then the symbolic constants SEEK_SET, SEEK_CUR, and
SEEK_END are defined.

The details on the behavior of the Iseek() function on devices incapable of seeking are contained in 65.3.2 of
the PCD.1.

When the file is capable of seeking;-and when the file offset has been set beyond the end of existing datain
the file by acall to Iseek() followed by acall to write(), then dataread from gapsin the file—areas i the file
where no data has been written—appear as though bytes with the value zero had been written. (See Assertion
18in6.4.1.2)

When the file is capable of seeking, then a call to Iseek() does not, by itself, extend the size of the file.
Returns

When acall to Iseek() completes successfully, then the resulting offset location as measured in bytes from the
begifining of thefileis returned. (See Assertions 4-6 in 6.5.3.2.)

Wheén a call to Iseek() completes unsuccessfully, then avalue of (off t)-1 is returned, sets errno to indjcate the

error, and the file pointer remains unchanged. (See Assertions 9- 13in 6.5.3.4.)
Errors

When the file descriptor argument is not a valid file descriptor, then a call to Iseek(fildes, offset, whence)
returns avalue of (off_t)-1 and sets errno to [EBADF].

When the file is capable of seeking and the whence argument is not valid, then a call to Iseek(fildes, offset,
whence) returns a value of (off_t)-1, sets errnoto [EINVAL], and does not ater the value of the file pointer.
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11(A)

12(A)

13(A)

7. De

Testing

7.1 Gg

DOL(A)

7.1.1In

7111

There afe no assertions specific to.this subclause.

7.1.1.2

RO1

D02(C)
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aff 2000)

When the file is capable of seeking and the resulting file offset would be invalid, then a call to Iseek(fildes,

offset, whence) returns a value of (off_t)-1, sets errno to [EINVAL], and does not alter the value o
pointer.

f the file

When the fildes argument is associated with a pipe, then acall to |seek(fildes, offset, whence) returns a value

of (off_t)-1, sets errno to [ESPIPE], and does not alter the value of the file pointer.

When the fildes argument is associated with a FIFO then a call to Iseek(fildes, offset, whence) return
of (off_t)-1, sets errno to [ESPIPE], and does not alter the value of the file pointer.

s avalue

- Lol Y b ol = s
ILE= dllU LlassS=-opeLllt FUrictolts

Requirements:

The assertions in this section are required to be tested on any device that supports the genera

supports the general terminal interface, in which case the tests for these assertions will not be execu

flags contained in the termios structure.
neral Terminal Interface

The device types supported by the generalctérminal interface and whether network connecti

terface Characteristics

Opening a Terminal Device-File

Process Groups

existing baekground process group to be the foreground process group, but allows the terminal to
foreground process group. (See Assertion 5in 7.2.3.3.)

If/it'is’documented whether the terminal has aforeground process group when thereis no longer any

whose process group | D matches the process group ID of the foreground process group, but thereis g

terminal

interface. This includes devices that control asynchronous communications ports.and may includg devices
that control network connections or synchronous ports. An implementation need*not provide any deyice that

ed.

Many of the assertionsin this chapter reference particular flags associated with part of the termios gructure.
These references do not explicitly state that these flags need to be set\in'the termios control structufe that is
in effect for the terminal devicefilethat the test isusing to verify the-assertion. Unless otherwise statpd in the
assertion, this shall be the meaning associated with any statement in the assertion regarding the sgtting of

bns and

asynchronous ports or both are supported by\the general terminal interface are contained in 7.1 of thg PCD.1.

When all thesprocesses in the foreground process group have terminated, the system does not change an

have no

process
process

7.1.1.3

whose process ID matches:
The details are contained in 7.1.1.2 of the PCD.1.

The Controlling Terminal

01(PCTS_GTI_DEVICE?A:UNTESTED)

184

Each process of a session that has a controlling terminal has the same controlling teminal .
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02(PCTS_GTI_DEVICE?B:UNTESTED)

A controlling terminal associated with the current session cannot become the controlling terminal for another
session.

See Reason 1 in Section 5. of POSIX.3 {4}.
03(PCTS_GTI_DEVICE?A:UNTESTED)

When a process that is not a session leader open()s a terminal file, then the terminal does not become the
controlling terminal of the calling process.

04(PCTS_GTI DEVICE?A:UNTESTED)

When a process uses the O_NOCTTY option on a call to open(), then the terminal does not-begome the
controlling terminal of the calling process.

DO3(A)[ When a session leader without a controlling terminal opens a terminal device file that is not| already
associated with a session—without using the O_NOCTTY option—the details on“whether the terminal
becomes the controlling terminal of the session leader are contained in 7.1.1.3 of thePCD.1.

05(PCT)S_GTI_DEVICE?A:UNTESTED)

When acontrolling terminal becomes associated with asession, then its fofeground process group is et to the
process group of the session leader.

R0O2 The controlling terminal isinherited by child processes during afork()function. (See Assertion 20in3.1.1.2.)
06(PCTS_GTI_DEVICE?A:UNTESTED)
When a process creates a new session with the setsid() function, then it relinquishes its controlling terminal.

D04(C)| If it is documented whether, upon the close of thellast file descriptor in the system associated with the
controlling terminal, all processes that have that“terminal as their controlling terminal cease tq have a
controlling terminal:

The details are contained in 7.1.1.3,0fthe PCD.1.

07(PCT|S_GTI_DEVICE?A:UNTESTED)

When a process closes al file descriptors associated with its controlling terminal, and when at least dne other
process has an open file descriptor that references the same controlling terminal, then the first process does
not relinquish its controlling'terminal.

DO5(C)| If it is documented whether a session leader can reacquire a controlling terminal after it has relinqujshed its
controlling terminal-Because all file descriptors associated with that terminal have been closed:
The details-are contained in 7.1.1.3 of the PCD.1.

08(PCT)S_GTI_DEVICE?A:UNTESTED)

When a controlling process terminates, then the controlling terminal is disassociated from the current|session,
allowingiit to be acquired by a new session leader.

09(PCTB.GTI_DEVICE?C:UNTESTED)

If, after a controlling process terminates, access to the terminal by processes in the session of the terminated
process is denied:
Attempts to access the terminal by surviving processes in that session are treated as if modem
disconnect had occurred.
Testing Requirements:
Test when read() returns 0 and write() returns -1 and setserrno to [EIO].

DO06(C) If it is documented whether, after a controlling process terminates, access to the terminal by processesin the
session of the terminated processis denied:
The details are contained in 7.1.1.3 of the PCD.1.
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DO7(A) The details how the controlling terminal for a session is allocated by the session leader are contained in
7.1.1.3 of the PCD.1.

7.1.1.4 Terminal Access Control

R0O3 A processin aforeground process group is allowed to read from its controlling terminal. (See Assertions 19-
28in 7.1.1.5 through 7.1.1.7.)

10(PCTS_GTI_DEVICE?C:UNTESTED)
If the behavior associated with {_POSIX_JOB_CONTROL} is supported:

Whermremember-of clbolbi’\gl ound processgroup thet-tsmot-or pi raned-andsmot-btockit 1g Ot gnoring
the SIGTTIN signa reads from its controlling terminal, then a SIGTTIN signal iscsent|to each
process in its process group.

11(PCT[S_GTI_DEVICE?C:UNTESTED)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When a member of a background process group that is ignoring the SIGFTOU signal attgmpts to
read from its controlling terminal, then a call to read() returns a value'of (ssize t)-1, setsferrno to
[EIO], and does not send the SIGTTIN signal to any process in its process group.

12(PCT[5_GTI_DEVICE?C:UNTESTED)

If the behavior associated with {_POSIX_JOB_CONTROL} is supperted:
When a member of a background process group that @¢s*blocking the SIGTTIN signal att¢mpts to
read from its controlling terminal, then the call to read() returns avalue of (ssize_t)-1, setsjerrnoto
[EIO], and does not send the SIGTTIN signal te,any process in its process group.

13(PCTS_GTI_DEVICE?C:UNTESTED)

If the behavior associated with {_POSIX_JOB_CONTROL} :is supported:
When a member of an orphaned background process group attempts to read from its coptrolling
terminal, then the call to read() returns avalue of (ssize_t)-1, setserrno to [EIO], and does pot send
the SIGTTIN signal to any proeess in its process group.

14(PCT[S_GTI_DEVICE?C:UNTESTED)

If the behavior associated withd ,;"POSIX_JOB CONTROL} is supported:
When TOSTORP is sgt, and when a member of a background process group that is not orphaned and
is not blocking or.ignoring the SIGTTOU signal writesto its controlling terminal, then a SIGTTOU
signal is sentito'each processin its process group.

15(PCT[S_GTI_DEVICE?CXUNTESTED)

If the behavior associated with { _POSIX_JOB CONTROL} is supported:
When TOSTOP is clear, and when a member of a background process group, whether orphaned or
not, attempts to write to its controlling terminal, then the call to write() succeeds, and the SIGTTOU
signal is not sent to any processin its process group.

16 PCT CTl DPE\AcCcEo2C L IMTECTENRND
o OJT1 LII_VI\./I_.\/.\JI‘III_\JII_LI)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When TOSTORP is set, and when a member of a background process group that is ignoring the
SIGTTOU signal attempts to write to its controlling terminal, then the call to write() succeeds.

17(PCTS_GTI_DEVICE?C:UNTESTED)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When TOSTORP is set, and when a member of a background process group that is blocking the
SIGTTOU signal attempts to write to its controlling terminal, then the call to write() succeeds.
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18(PCTS_GTI_DEVICE?C :UNTESTE D)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When TOSTORP is set, and when a process that is a member of an orphaned background process
group and is neither ignoring nor blocking SIGTTOU attempts to write to its controlling terminal,
then the call to write() returns a value of (ssize t)-1, sets errno to [EIO], and does not send the
SIGTTOU signal to any processin its process group.

7.1.1.5 Input Processing and Reading Data

DO08(C) If the system imposesalimit, {MAX INPUT}, on the number of bytesthat may be stored in aterminal input
queue:

The behavior of the system when that limit is exceeded is documented in 7.1.1.5 of the BCD.1.
19(PCTE_GTI_DEVICE?A:UNTESTED)

When O_NONBLOCK is clear, then a call to read() is blocked until data is available’or a signal has been
received.

20(PCTS_GTI_DEVICE?A:UNTESTED)

When O_NONBLOCK isset, and when there is enough data available to satisfy the entire request, then acall
to read() compl etes successfully, without blocking, reading all the requested data and returning the number of
bytes read.

Testing Requirements:
Test for both canonical and noncanonical mode input processing.

21(PCT)S_GTI_DEVICE?A:UNTESTED)

When O_NONBLOCK is set, and when there is not.enough data available to satisfy the entire requpst, then
acall to read() completes successfully, without plocking, reading as much data as possible, and refurns the
number of bytes it was able to read.

Testing Requirements:
Test for both canonical and nencanonical mode input processing.

22(PCTS_GTI_DEVICE?A:UNTESTED)

When O_NONBLOCK issetand thereis no data available, then acall to read() completes without blocking,
returns avalue of (ssize_t)-1;yand sets errno to [EAGAIN].

Testing Reguirements:
Test forboth canonical and noncanonical mode input processing.

7.1.1.6[CanonicalMode Input Processing

23(PCTE_GTI=PEVICE?A:UNTESTED)
\When ICANON is set and O_NONBLOCK is not set, then a call to read() from aterminal does ngt return

PP T P-VENP-ON - == =Y kK frmaaclax ci-cmaal-hkb L " redl— A oo to Aol ol b NI Y v OL
Uit AT CIiiarT T TIAS UCCTT Ly'JC\J Ul Clalyllal TGS UCTITTOCLUTVOU. A TITIC TO UTITimTnieu lJy NL, LUT, Ul .

Testing Requirements:
Test for NL, EOF, and EOL.

24(PCTS_GTI_DEVICE?A:UNTESTED)

When ICANON is set, then a call to read() from aterminal returns at most one line, even if more bytes are
requested.
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25(PCTS_GTI_DEVICE?A:UNTESTED)

When ICANON is set, then acall to read() requesting fewer bytes than available in the input line receives the
number of bytes requested. The first byte received from the next read() isthe first unread bytein the line, and
no input datais lost.

26(PCTS_GTI_DEVICE?A:UNTESTED)
When ICANON is set, then the canonical input queue of aterminal is able to contain a minimum number of
bytes.
Testing Requirements:
e HviAX—CANONTTsgreaterthamH PET S MAX —CANONTthemthemmimumgmber of
bytes the canonical queue can contain is {PCTS MAX_CANON}; otherwise, it~can|contain
{MAX_CANON} bytes.

DO9(C)| If the system imposes a limit, { MAX_CANON]}, on the number of bytesin aline for a'particular ferminal
device:
The behavior of the system when the terminal is processing input in canonieal mode and the limit is
exceeded is documented in 7.1.1.6 of the PCD.1.

R04 Erase and kill processing occurs when either of the two special characters,\ERASE and KILL, is received.
(See Assertions 52 and 53in 7.1.1.9.)

7.1.1.7|Noncanonical Mode Input Processing

27(PCTS_GTI_DEVICE?A:UNTESTED)

When ICANON is clear, then all bytes input from a técminal are entered into the input queue and are not
assembled into lines.

28(PCT)S_GTI_DEVICE?A:UNTESTED)

When ICANON is clear, then erase and kill \processing do not occur. ERASE and KILL are entered into the
input queue.

D10(C)| If the response to read() when MIN is greater than { MAX_INPUT} is documented:
The details are contained in7.1.1.7 of the PCD.1.
7.1.1.7]1 CASE A: MIN >0, TIME >0

29(PCTS_GTI_DEVICE?A;UNTESTED)

When ICANON isclear, MIN is greater than 0, and TIME is greater than O, then TIME acts as an interbyte
timer of 0.1 sgranularity, activated after the first byteis received.

30(PCT_GTI_DEVICE?A:UNTESTED)

When I'CANON is clear, MIN is greater than O, and TIME is greater than O, then the interbyte timef is reset
after each byteis received.

31(PCTS_GTI_DEVICE?A:UNTESTED)

When ICANON is clear, MIN is greater than O, TIME is greater than 0, and when MIN bytes are received
before the interbyte timer expires, then the read() is satisfied.

32(PCTS_GTI_DEVICE?A:UNTESTED)

When ICANON isclear, MIN is greater than O, TIME is greater than 0, and when the interbyte timer expires
before MIN bytes are received, then the bytes received to that point are returned from the read().
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33(PCTS_GTI_DEVICE?A:UNTESTED)

When ICANON isclear, MIN is greater than 0, and TIME is greater than O, then a call to read() blocks until
the MIN and TIME mechanisms are activated by the first byte received or by a signal being received.

34(PCTS_GTI_DEVICE?A:UNTESTED)
When ICANON is clear, MIN is greater than 0, TIME is greater than 0, and data is in the buffer at the time
of the call to read(), then the timer is started asif data had been received immediately after the call to read().

7.1.1.7.2CASEB: MIN>0, TIME=0

35(PCTE_GTI_DEVICE?A:UNTESTED)
When ICANON isclear, MIN isgreater than O, and TIME isequal to O, then acall to read() blocks until MIN
bytes are received or until asignal is received.

7.1.1.713CASEC: MIN=0, TIME>O0

36(PCT)S_GTI_DEVICE?A:UNTESTED)

When ICANON isclear, MIN isequal to 0, and TIME is greater than O, then,acall to read() is satisfipd when
any dataisreceived before TIME ~ 0,1 s pass.

37(PCT_GTI_DEVICE?A:UNTESTED)

When ICANON isclear, MIN isequal to 0, TIME is greater than-0, the timer expires after TIME ™~ Q|1 s, and
the read queue is empty, then zero bytes are returned fromrthe call to read().

38(PCTE_GTI_DEVICE?A:UNTESTED)
When ICANON isclear, MIN isequal to O, TIME Is.greater than 0, and dataisin the buffer at the time of the
call to read(), then the timer is started asif datafiad been received immediately after the call to read).
7.1.1.7}4 CASED: MIN=0, TIME=0

39(PCTS_GTI_DEVICE?A:UNTESTED)

When ICANON isclear, MIN iSiequal to 0, TIME is equal to 0, and there is enough data available tp satisfy
the request, then a call to réad() returns the bytes requested.

40(PCTE_GTI_DEVICE?A:UNTESTED)

When ICANON jsclear, MIN isequal to O, TIME isequal. to 0, and there is some data available but|less that
the amount requested, then a call to read() returns the number of bytes currently available.

41(PCTE_GTI_DEWEE?A:UNTESTED)

When<€ANON is clear, MIN isequal to O, TIME isequal to 0, and there is no data available, then|a call to
read()/returns zero bytes.

7.1.1.8 Writing Data and Output Processing

D11(C) If support or nonsupport for the condition when the implementation buffers write() output to a terminal
device is documented:
The details are contained in 7.1.1.8 of the PCD.1.

42(PCTS_GTI_DEVICE?A:UNTESTED)

When O_NONBLOCK is set by open() or fentl(), and when no data can be accepted at the time of the write(),
then a call to write() does not block the process, returns a value of (ssize t)-1, sets errno to [EAGAIN], and
transfers no data.
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43(PCTS_GTI_DEVICE?A:UNTESTED)

When O_NONBLOCK isclear, then acall to write() is blocked until the data can be accepted or asignal has
been received.

44(PCTS_GTI_DEVICE?B:UNTESTED)

When O_NONBLOCK is set and some data can be written, then a call to write() writes what it can and
returns the number of bytes written.

Testing Reguirements:
Test for O_NONBLOCK set by open() and fentl().

45(PCTE_GTI_DEVICE?B:UNTESTED)

When awrite() to aterminal returns successfully: then all of the byteswritten have already beef scheduled for
transmission to the device.

See Reason 1 in Section 5. of POSIX.3 {4}.
7.1.1.9|Special Characters

46(PCTS_GTI_DEVICE?A:UNTESTED)

When ISIG is set and INTR is input from a terminal, then a SIGINT _signal is sent to all processgs in the
foreground process group for which the terminal is the controllingterminal.

47(PCTS_GTI_DEVICE?A:UNTESTED)
When ISIG is set, then INTR is not placed on the input gueue.
48(PCTS_GTI_DEVICE?A:UNTESTED)

When ISIG is set and the QUIT character is input from a terminal, then a SIGQUIT signa is sant to all
processes in the foreground process group forwhich the terminal is the controlling terminal.

49(PCTS_GTI_DEVICE?A:UNTESTED)
When ISIG is set, then QUIT is not placed on the input queue.
50(PCTE_GTI_DEVICE?C:UNTESTED)

If the behavior associated Wit {_POSIX_JOB_CONTROL} is supported:
When ISIG is.set and the SUSP character isinput from aterminal, then a SIGTSTP signal iis sent to
all processeSin the foreground process group for which the terminal is the controlling terminal.

51(PCT)S_GTI_DEVICE?C)UNTESTED)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When ISIG is set, then SUSP is not placed on the input queue.

R0O5 When IXON is set, then STOP and START are not placed on the input queue. (See Assertion 31in7.1.2.2.)
52(PCTBE GTI_DEVICE?A:UNTESTED)

When ICANON isset, and ERASE is received, then the last character of the current lineisremoved from the
input queue, line delimiters are not removed, and the ERA SE character is discarded. Linesin the input queue
are delimited by an NL or by the receipt, of an EOF or EOL character.

Testing Requirements:
Test when current line is empty and when current line contains data.
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53(PCTS_GTI_DEVICE?A:UNTESTED)

IEEE Std 2003.1-1992 (Reaff 2000)

When ICANON is set, and KILL isinput from aterminal, then all charactersin the current line are removed

from the input queue, up to but not including the line delimiter, and the KILL character is discarded.
the input queue are delimited by aNL or by the receipt of an EOF or EOL character.

54(PCTS_GTI_DEVICE?A:UNTESTED)

55(PCT

56(PCT

R0O6

RO7
R0O8

R0O9

57(PCT

58(PCT

Linesin

When ICANON is set, EOF is received as input data, and fewer bytes of input data are received prior to an
EOF than those requested by the read(), then the read() returns the input data prior to the EOF, and the EOF

character is discarded.

=
I

g Requirements:
Test for the conditions when the number of bytes requested is N and the bytes waiting teibe
Oand N -1.

S GTI_DEVICE?A:UNTESTED)

When ICANON is set, EOF is received as input data, and more bytes of input data arereceived pr
EOF than those requested by the read(), then the read() returns the input data reguested, and the re
bytes and the EOF are retained in the input stream.

Testing Requirements:
Test for the condition when the number of bytes requested isN,and the bytes waiting to be
N+ 1.

S GTI_DEVICE?A:UNTESTED)

the number of bytes requested by read(), then the read().retrns the input data requested.

Testing Requirements:
Test for the condition when the numbercef bytes requested is N and the bytes waiting to be
N.

NOTE — An IEEE interpretation is needed to,determine if the EOF is retained or deleted.

When ICANON is set, and when NL {the C Standard {2} language character constant '\ n") is inpy
terminal, then aline is delimited. (See Assertion 23in 7.1.1.6.)

When ICANON is set and EGLisinput from aterminal, then alineisdelimited. (See Assertion 23in

When IXON is set and STOP is input from a terminal, then output to that terminal is suspend
Assertion 29 in 7.1.2:2))

When I XON is sét, START isinput from aterminal, and output to that terminal is suspended by ther
STOR, then output to that terminal is recommenced. (See Assertion 30in 7.1.2.2.)

S GTI_DEVICE?A:UNTESTED)
Thewvauesfor INTR, QUIT, ERASE, KILL, EOF, and EOI, characters can be changed.

read are

ortoan
Imaining

read are

When ICANON is set, EOF isreceived as input data, andithebytes of input data received prior to ap EOF is

read are

t from a

7.1.1.6.)
bd. (See

beel pt of

5\GTI_DEVICE?C:UNTESTED)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
The SUSP character can be changed.

D12(A) The details on whether the START and STOP special characters can be changed are contained in 7.1.1.9 of

the PCD.1.

59(PCTS_GTI_DEVICE?C:UNTESTED)

If the changing of the START and STOP characters is supported:
The values for the START and STOP characters can be changed.
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60(PCTS_GTI_DEVICE?A:UNTESTED)

When the IEXTEN flag is not set, then all characters except the special characters INTR, QUIT, SUSP,
ERASE, KILL, EOF, EOL, START, and STOP are received without interpretation.

61(PCTS_GTI_DEVICE?C:UNTESTED)

If {_POSIX_VDISABLE} isin effect for the terminal file:
When the value of the special character is set to the value {_POSIX_VDISABLE}, then the action
associated with that special character (INTR, QUIT, ERASE, KILL, EOF, or EOL) does not occur
for any character received.

62(PCTEGTHDEHCE?C-UNTESTED)
If the behavior associated with {_POSIX_JOB_CONTROL} is supported, and {_POSIX_VDJSABLE} isin
effect for the terminal file:

When the value of SUSPis set to the value {_POSIX_VDISABLE}, then the SUSP action foes not
occur for any character received.

63(PCT)S_GTI_DEVICE?C :UNTESTED)

If {_POSIX_VDISABLE} isin effect for the terminal file, and the START ,and STOP characters can be
changed:

When the values of START and STOP are set to the value\{_POSIX_VDISABLE}, then the
function of that character does not occur for any character ¢eceived.

D13(C)| If the response of the termina interface when two or more-special characters have the same value is
documented:
The details of the operation performed when that,eharacter isreceived are contained in 7.1.1.9 of the
PCD.1.

D14(C)| If any single bytes other than INTR, QUIT, ERASE, KILL, EOF, NL, EOL, SUSP, STOR, START, gr CR, or
any multibyte character sequences, have speciahmeaning in termina input:
The details are contained in 7.1.1.9,0f'the PCD.1.

7.1.1.10 Modem Disconnect

64(PCT)S_GTI_DEVICE?C:UNTESTED)

If modem control is supported:
When a modem disconnect is detected by the terminal interface for a controlling terminal, and when
CLOCAL jisclear, then the SIGHUP signal is sent to the controlling process associated with the
terminal-

65(PCT)S_GTI_DEVICE?C:UNTESTED)

If modem control is supported:
When a modem disconnect is detected, and when SIGHUP is blocked, caught, or ignored, then any
subsequent read() to the disconnected terminal file returns zero, indicating end-of-fije. This
behavior continues for each subsequent call to read() until the device is closed.

D15(C) If both the behavior associated with { _POSIX_JOB_CONTROL} and modem control are supported, and it is
documented whether an EOF condition is returned or errno is set to [EIO] when a modem disconnect is
detected by the terminal interface:

The details are contained in 7.1.1.10 of the PCD.1.
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66(PCTS_GTI_DEVICE?C:UNTESTED)

If modem control is supported:
When a modem disconnect is detected, then any subsequent write() to the disconnected terminal file
returns a value of (ssize t)-1 and sets errno to [EIO]. This behavior continues for each subsequent
call to write() until the deviceis closed.

7.1.1.11 Closing a Terminal Device File

67(PCTS_GTI_DEVICE?A:UNTESTED)

68(PCTS_GTI_DEVICE?B:UNTESTED)
The last processto close aterminal device file causes any datain the input queue to be discarded.
See Reason 3 in Section 5. of POSIX.3 {4}.
69(PCT[S_GTI_DEVICE?C:UNTESTED)
If both modem control and HUPCL set are supported:

When the last close on the device occurs and the HUPCL flag isSet, then adisconnect is pefformed.
7.1.2 Pprameters That Can Be Set

7.1.2.1|termios Structure

01(A) |When<termn os. h>isincluded, then struct terrniosis déeclared.

D01(C)| If the termios structure of the implementation includes'members other than those specified by POSIK.1 {3},
and this is documented:
The details are contained in 7.1.2.1 of \the PCD.1.

02(A) |When <t erni os. h>isincluded, then the typestcflag_t and cc_t are defined as unsigned integral ftypes.

03(A) [When <t er mi nos. h> is included, then the elements of struct termios: c_iflag, c_oflag, c_cflag, and
c_lIflag are defined, each element, being of type tcflag_t.

04(A) [When <t erni os. h> isincluded, then NCCSis defined as a positive integral constant.

RO1 NCCSisgreater than the largest special control character subscript specifically defined in POSIX.1{[3}. (See
Assertion 70in 7.1,2%6:)

05(B) | NCCS is greaterithan or equal to the number of distinct special control character subscripts availalle to an
implementation:

See Reason 4 in Section 5. of POSIX.3 {4}.
06(A) |Whenxt er m os. h> isincluded, then c_cc is defined as an array having NCCS elements of type ¢c t.

7.1.2.2putModes

07(A) When <t erni 0s. h> is included, then the symbolic masks IGNBRK, BRKINT, IGNPAR, PARMRK,
INPCK, ISTRIP, INLCR, IGNCR, ICRNL, IXON, and I XOFF are defined and are bitwise distinct from each
other.

DO02(A) The details of the break condition for non-asynchronous data transmission are contained in 7.1.2.2 of the
PCD.1.

08(PCTS_GTI_DEVICE?A:UNTESTED)
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When IGNBRK is set, then abreak condition detected on input isignored and does not affect the dataread by
any process.

09(PCTS_GTI_DEVICE?A:UNTESTED)

When IGNBRK is clear and BRKINT is set, then the break condition flushes the input and output queues
associated with that terminal.

Testing Requirements:
Test for a controlling terminal and a noncontrolling terminal.

NOTE — When the implementation does not buffer output for the terminal, then testing for flushing of output queues

does-not-anpl.
Py

10(PCT[S_GTI_DEVICE?A:UNTESTED)

When IGNBRK isclear, BRKINT is set, and the terminal is the controlling terminal of a fofeground process
group, then the break condition generates asingle SIGINT signal to the foreground process group.

11(PCTE_GTI_DEVICE?A:UNTESTED)
When IGNBRK and BRKINT and PARMRK are clear, then a break condition isread as a single 0}
12(PCTE_GTI_DEVICE?A:UNTESTED)
When IGNBRK and BRKINT are clear, and PARMRK is set, a breakCondition isread as\377', \0'| \0".

Testing Requirements:
Test with ISTRIP set and with ISTRIP clear.

13(PCTE_GTI_DEVICE?B:UNTESTED)

When IGNPAR is set, then a byte with a framing errer.(other than break) is ignored.
See Reason 1 in Section 5. of POSIX.3 {4}.
14(PCTE_GTI_DEVICE?C:UNTESTED)

If PARENB set is supported:
When PARENB, INPCK, anddGNPAR are set, then a byte with a parity error isignored.

15(PCT[S_GTI_DEVICE?B:UNTESTED)

When PARMRK isset, andtGNPAR isclear, then abyte with aframing error (other than bresk) isrepd asthe
three-character sequence \377', \0', 'X', where 'X" is the data of the character received in error.

Testing Requirements:
Test with [STRIP set and with ISTRIP clear.

See Reason.Lin'Section 5. of POSIX.3 {4}.
16(PCTE_GTI_DEVICE?C:UNTESTED)

If PARENB set is supported:
When PARENB, INPCK, and PARMRK are set and IGNPAR isclear, then abyte with a pality error
STead oS the Ee-ClMaracter Sequerice W3 O X where X1 e0aao € ClMaractel
in error.
Testing Requirements:
Test with ISTRIP set and with ISTRIP clear.

17(PCTS GTI_DEVICE?C :UNTESTED)

If both PARENB set and a CSIZE of CS8 are supported:
When PARENB and PARMRK are set, when CSIZE is set to CS8, and when IGNPAR and ISTRIP
are clear, then avalid character of \377' isread as \377', \377".
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18(PCTS_GTI_DEVICE?B:UNTESTED)
When IGNPAR and PARMRK are clear, then aframing error (other than break) isread as single character \O'.
See Reason 1 in Section 5. of POSIX.3 {4}.

19(PCTS_GTI_DEVICE?C:UNTESTED)

If PARENB set is supported:
When PARENB and INPCK are set, and IGNPAR and PARMRK are clear, then a parity error is
given to the application as a single character \0'.

20(PCTS_GTI DEVICE?C:UNTESTED)

If PARENB set is supported:
When PARENB and INPCK are set, then input parity checking is enabled, and characters feceived
with correct parity are as sent and do not generate an error.

21(PCT)S_GTI_DEVICE?C:UNTESTED)

If PARENB set is supported:
When PARENB is set and INPCK is clear, then input parity checking s disabled but outplt parity
generation will occur.

22(PCT)S_GTI_DEVICE?C:UNTESTED)

If a CSIZE of CS8 is supported:
When CSIZE is set to CS8 and ISTRIP is set, then valid input characters are stripped t¢ 7 least
significant bits before returning them to the application.

23(PCT)S_GTI_DEVICE?C:UNTESTED)

If a CSIZE of CS8 is supported:
When CSIZE is set to CS8 and ISTRIP s clear, then al 8 b of valid input characters are returned to
the application.

24(PCTB_GTI_DEVICE?A:UNTESTED)
When INLCR is set, then areceivedNL character is translated into a CR character.
25(PCT_GTI_DEVICE?A:UNTESTED)

When INLCR is clear, then ajreceived NL character is placed on the input queue unaltered.
26(PCTS_GTI_DEVICE?A:UNTESTED)

When IGNCR isset-then areceived CR character is not placed in the input queue.
27(PCTB_GTI_DEVICE?A:UNTESTED)

When IGNCR is clear and ICRNL is set, then areceived CR character istranslated into a NL charagter.
28(PCTB_GTI .DEVICE?A:UNTESTED)

Wheén IGNCR and ICRNL are both clear, then areceived CR character is not atered during input prgcessing.
29(PCTS_GTI_DEVICE?A:UNTESTED)

When IXON is set, then areceived STOP character suspends output to the terminal.
30(PCTS_GTI_DEVICE?A:UNTESTED)

When IXON is set, then areceived START character restarts output to the terminal suspended by a previous
STOP character.

31(PCTS_GTI_DEVICE?A:UNTESTED)
When I XON is set, then no START or STOP characters are placed in the input queue.
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32(PCTS_GTI_DEVICE?A:UNTESTED)
When IXON is clear, then the START and STOP characters are placed in the input queue.
33(PCTS _GTI_DEVICE && {MAX_INPUT} £ {PCTS MAX_INPUT}?A:UNTESTED)

When I XOFF is set, then the system transmits one or more STOP characters intended to prevent the input
gueue from overflowing.

34(PCTS_GTI_DEVICE && {MAX_INPUT} £ {PCTS MAX_INPUT}?A:UNTESTED)

When I XOFF is set, when the system has stopped input from the terminal device by sending one or more
STOP characters, and when sufficient data has been read from the input queue to allow input to be restarted,
then the system transmits one or more START characters as needed to cause the terminal devicetq resume
transmitting data.

DO3(A)| The details of the precise conditions under which STOP and START characters are transmitted'to prevent the
number of bytesin the input queue from exceeding { MAX_INPUT} are contained in 7,1.2.2 of the PCD.1.

DO4(A)| Theinitial input control value after open() is specified in 7.1.2.2 of the PCD. 1.
7.1.2.3|Output Modes

35(A) |When <t erni os. h>isincluded, then the mask OPOST is defined.

DO5(A)| The details describing the manner in which output data is processed when OPOST is set to madify the
appearance of lines of text on the terminal device are containedif7.1.2.3 of the PCD. 1.

36(PCTE_GTI_DEVICE?A:UNTESTED)
When OPOST is clear, then characters are transmitted.tothe terminal without change.

DO06(A)| Theinitial output control value after open() is specified in 7.1.2.3 of the PCD.1.
7.1.2.4[Control Modes

D07(C)| If hardware control modes are ignored-for an object that is not an asynchronous serial connection, and thisis
documented:
The details are contained-in 7.1.2.4 of the PCD.1.

37(A) |When<term os. h>isifcluded, then the symbolic flags CLOCAL, CREAD, CSIZE, CSTOPB, HUPCL,
PARENB, and PAROD]) are defined and are bitwise distinct from each other.

38(A) | When <t er m os(hisincluded, then the CS5, CS6, CS7, and CS8 bit masks are defined to have distinct
values. CSIZE isdefined as a mask that includes all bits in the bitwise inclusive OR of those values,

39(PCT_GTI_DEVICE?C:UNTESTED)

If CSIZE.of CS5 is supported:
When CSIZE bits are set to CS5, then characters are sent and received as 5 b, not including the parity
bit.

40(PCTS_GTI_DEVICE?C:UNTESTED)

If a CSIZE of CS6 is supported:
When CSIZE bitsare set to CS6, then characters are sent and received as 6 b, not including the parity
bit.

41(PCTS_GTI_DEVICE?C:UNTESTED)

If a CSIZE of CS7 is supported:
When CSIZE bits are set to CS7, then characters are sent and received as 7 b, not including the parity
bit.
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42(PCTS_GTI_DEVICE?C:UNTESTED)

If a CSIZE of CS8 is supported:

IEEE Std 2003.1-1992 (Reaff 2000)

When CSIZE bits are set to CS8, then characters are sent and received as 8 b, not including the parity

bit.

43(PCTS_GTI_DEVICE?D:UNTESTED)

44(PCT,

45(PCT

46(PCT

47(PCT

48(PCT

RO2
49(PCT

50(PCT

If CSTOPB set is supported:
When CSTOPB is set, then two stop bits are used.

See Reason 1 in Section 5. of POSIX.3 {4}.

S GTI_DEVICE?D:UNTESTED)

If CSTOPB clear is supported:
When CSTOPB is clear, then one stop bit is used.

See Reason 1 in Section 5. of POSIX.3 {4}.
S GTI_DEVICE?C:UNTESTED)

If CSTOPB set is supported:
When CSTOPB is set, then data can be written and read.

S GTI_DEVICE?C:UNTESTED)

If CSTOPB clear is supported:
When CSTOPB is clear, then data can be written and read.

S GTI_DEVICE?C:UNTESTED)

If CREAD set is supported:
When CREAD is set, then characters can bereceived.

S GTI_DEVICE?C:UNTESTED)

If CREAD clear is supported:
When CREAD is clear, then eharacters cannot be received.

When PARENB is set, then parity generation and detection is enabled. (See Assertions 49-52in 7.1
S GTI_DEVICE?D:UNTESTED)

If both PARENB set and PARODD set are supported:
When PARODD is set, then parity generation uses odd parity.

See Reason 1 in Section 5. of POSIX.3 {4}.
S GTI_DEVICE?C:UNTESTED)

If both PARENB set and PARODD set are supported:
When PARENB and PARODD are set, then parity generation and detection is enabled.
Testing Requirements:

Tact—that

2.4)

Paracters

{2 '3 x RWP=V= ERPUTE 1 2N Aol o, Al Batk ot =N el tlaot
eSS tha—CriaraCtCrSTeCCrveOvvrtT OGU—panty oot gerncrarC—ar Ciror—_arid—oat Cl

received with even parity generate an error.

51(PCTS_GTI_DEVICE?D:UNTESTED)

If both PARENB set and PARODD clear are supported:
When PARODD is clear, then parity generation uses even parity.

See Reason 1 in Section 5. of POSIX.3 {4}.

52(PCTS_GTI_DEVICE?C:UNTESTED)

If both PARENB set and PARODD clear are supported:

Copyright © 2000 IEEE All Rights Reserved
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When PARENB is set and PARODD is clear, then parity generation and detection is enabled.
Testing Requirements:
Test that characters received with even parity do not generate an error and that characters
received with odd parity generate an error.

53(PCTS_GTI_DEVICE?C:UNTESTED)

If both modem control and HUPCL set are supported:
When HUPCL is set, CLOCAL is clear, and the last process with the port open closes the port or
terminates, then modem disconnect occurs.

54(PCTS_GTI DEVICE?C:UNTESTED)

If both modem control and HUPCL clear are supported:
When both HUPCL and CLOCAL are clear, and the last process with the port open‘closes the port
or terminates, then modem disconnect does not occur.

55(PCT)S_GTI_DEVICE?C:UNTESTED)

If CLOCAL set is supported:
When CLOCAL is set, then a connection isindependent of the state of the modem status lipes. The
SIGHUP signal is not sent to the controlling process when the madem control line is lowered.

R0O3 When CLOCAL isclear, then aconnection is dependent on the state of the modem status lines. The $IGHUP
signal is sent to the controlling process when amodem disconnect jsdetected. (See Assertion 64in 7}1.1.10.)

56(PCT)S_GTI_DEVICE?C:UNTESTED)

For funct() of open() and creat():
If modem control is supported:
When CLOCAL isclear for the terminal,then a call to funct()—with the O_NONBLQCK flag
clear in the case where funct() is open()—waits for the modem connection tc complete before
returning.

57(PCTS_GTI_DEVICE?C:UNTESTED)

If modem control is supported:
When CLOCAL is clear:fop the terminal, then a call to open() with the O_NONBLOCK(|flag set
returns without waiting-fer the modem connection.

58(PCT)S_GTI_DEVICE?C:UNTESTED)

For funct() of open() and, creat():
If CLOCAL \set is supported:
When CLOCAL is set for the terminal, then a call to funct() returns without waiting for the
medem connection.
Testing Requirements:
Test open() with O_NONBLOCK set and O_NONBLOCK clear.

DO08(A)| Theinitial hardware control value after open() is specified in 7.1.2.4 of the PCD.1.

7.1.2.5 Local Modes
59(A) When <t er m os. h> is included, then the symbols ECHO, ECHOE, ECHOK, ECHONL, ICANON,
IEXTEN, ISIG, NOFLSH, and TOSTOP are defined and are bitwise distinct from each other.
60(PCTS_GTI_DEVICE?A:UNTESTED)
When ECHO is set, then input characters are echoed back to the terminal.
61(PCTS_GTI_DEVICE?A:UNTESTED)

When ECHO is clear, then input characters are not echoed back to the terminal.
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D09(C) If the condition when ECHOE and ICANON are set and an ERASE character is encountered and there is no

character to erase, and this is documented:
The details on whether the implementation echos an indication that there was no character
or does nothing are contained in 7.1.2.5 of the PCD. 1.

62(PCTS_GTI_DEVICE?A: UNTESTED)

D10(C)

63(PCT

64(PCT

65(PCT

66(PCT

R04
R0O5

When ICANON and ECHOE are set, when there are characters on the current line, and when the
character isreceived, then the { PCTS_ECHOE} string is sent to the terminal.
Testing Requirements:

Test only for ECHO set.

to erase

ERASE

The PCTS.1 must state the character sequences that are expected to be erased and
implementation to provide different sequences for PCTS_ECHOE and PCTS_ECHOK t0
character sequences for the default terminal type.

If the behavior of the terminal interface when ECHOK and ICANON are set is documented:

the KILL character followed by the \n' character are contained in 7.1.2.5.0f'the PCD.1.
S GTI_DEVICE?A:UNTESTED)

When ICANON and ECHOK are set and the KILL character is received;then the {PCTS ECHOK}
sent to the terminal.

Testing Requirements:
Test only for ECHO set.
The PCTS.1 must state the character sequencesithat are expected to be erased and al
character sequences for the default terminal type.

S GTI_DEVICE?A:UNTESTED)

When ICANON and ECHONL are set, thenithe NL character is echoed when received.

Testing Requirements:
Test with ECHO set and wijth ECHO clear.

S GTI_DEVICE?A:UNTESTED)

When ISIG is clear, and INTR or QUIT is received, then no special character functions occur,
characters are placed on the input queue.

S GTI_DEVICE?C{UNTESTED)

If the behaviorassociated with {_POSIX_JOB_CONTROL} is supported:
Wher1SIG is clear and SUSP is received, then no special character function occurs, and th
character is placed on the input queue.

When ICANON is set, then canonical mode input processing is enabled. (See Assertions 23-26in 7

low the
ase the

The details asto whether the terminal causestheterminal to erase theline fromthe display or echoes

string is

low the

implementation to provide different sequencesfor’PCTS ECHOE and PCTS ECHOK to grase the

and the

e SUSP

1.1.6)

Wheén ICANON s clear, then read requests are satisfied directly from the input queue in accordal

D11(C)

noncanonical mode input processing. (See Assertions 27 and 281in 7.1.1.7.)

If any functions are recognized from input data when IEXTEN is set:
These functions are stated in 7.1.2.5 of the PCD.1.

nce with

D12(A) The interaction of IEXTEN being set with ICANON, ISIG, IXON, or IXOFF is described in 7.1.2.5 of the

PCD.1.

67(PCTS_GTI_DEVICE?A:UNTESTED)

When NOFLSH and ISIG are set, and INTR or QUIT is received, then datain the input and output q
not discarded.

Copyright © 2000 IEEE All Rights Reserved
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NOTE — INTR and QUIT are discarded when processed.

68(PCTS_GTI_DEVICE?C:UNTESTED)

R0O6

D13(A)
7.1.2.6

69(A)

70(A)

D14(C)

D15(C)

D16(C)

71(PCT

RO7

D17(A)

7.1.2.7

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:

IEEE Std 2003.1-1992 (Reaff 2000)

When NOFLSH and ISIG are set, and SUSP isreceived, then datain the input and output queuesis

not discarded.
NOTE — SUSPisdiscarded when processed.

When TOSTORP is set, then TOSTOP signalling is enabled for a process writing to the controlling terminal.

(See Assertions 16-18in 7.1.1.4.)

Theinitial local control value after open() is specifiedin 7.1.2 5 of the PCD 1
Special Control Characters

When <t er mi 0s. h> isincluded, then the subscripts VEOF, VEOL, VERASE, VINTR; VKILL
VQUIT, VSUSP, VTIME, VSTART, and VSTOP are defined.

VMIN and VEOF are distinct from all of the above (but not necessarily from each other) and are |
NCCS. VTIME and VEOL are distinct from al of the above (including”VMIN and VEOF)
necessarily from each other) and are less than NCCS.

If the implementation does not support the behavior associated with’{ _POSIX_JOB_CONTROL}
subscript:
The details are contained in 7.1.2.6 of the PCD.X

If the value of NCCS (the number of elementsin the<¢.cc array is documented:
The details are contained in 7.1.2.6 of thePCD.1.

If the implementation does not support changing the START and STOP characters and it is doc
whether the character valuesin the c_cc array indexed by START and STOP are ignored:
The details are contained in 7.12:6 of the PCD.1.

S GTI_DEVICE?A:UNTESTED)

A call to tcgetattr () returns the vatues for START and STOP in the appropriate elements of the ¢_cc
the struct termios.

The function of the special characters INTR, QUIT, ERASE, KILL, EOF, EOL, and SUSP are
individually by setting:the value of the special character to {_POSIX_VDISABLE}. (See Assertion
62in7.1.1.9)

Theinitial values of al control characters are stated in 7.1.2.6 of the PCD.1.

Baud_Rate Values

There ajeno assertions specific to this subclause.

VMIN,

VERASE, VINTR, VKILL, VQUIT, VSUSP, VSTART, and VSTOP are all distinct and less thar) NCCS.

ess than
but not

and it is

documented whether the implementation ignores the character value'in the c_cc array indexed by thg VSUSP

imented

array of

disabled
561 and

7.1.3 Baud Rate Functions

7.131

7.1.3.1.

01(A)

200

cfgetospeed() (7.1.3)
1 Synopsis (7.1.3.1)
If the implementation provides C Standard {2} support:

When the header <t er m o0s. h> isincluded, then the function prototype
speed_t cfgetospeed(const struct term os *) isdeclared. (See GA36in

2.73)
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Otherwise:
When the header <t er m o0s. h> isincluded, then the function cfgetospeed() is declared with the
result type speed_t. (See GA36in 2.7.3.)

02(C) If cfgetospeed() is defined as a macro when the header <t er m os. h> isincluded:
When the macro cfgetospeed() isinvoked with the correct argument types (or compatible argument
typesin the case that C Standard {2} support is provided), then it expandsto an expression with the
result type speed t. (See GA37in 2.7.3.)

03(C) If cfgetospeed() is defined as amacro in the header <t er mi 0s. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits

Lo ! ) " ol L 7= A d DA
TSI VAUt WILTT TAU A JAl THIUTNESCS WIITTTTIELESSAl y . (OCT OAULITT L.0.5.)

7.1.3.1]2 Description (7.1.3.2)
04(A) |When <t erm os. h>isincluded, then the symbolic baud rates BO, B50, B75, B110, B134, B150, B200,
B300, B600, B1200, B1800, B2400, B4800, B9600, B19200, and B38400 are defined.
05(A) | Thetype speed_tisdefinedin <t er mi 0s. h> andisan unsigned integral type.
06(A) | A call to cfgetospeed(termios_p) returns the output baud rate stored in the termios structure pointed {o by the
termios_p parameter.

7.1.3.1]3 Returns (7.1.3.3)

There afe no assertions specific to this subclause.

7.1.3.1J4 Errors (7.1.3.4)

D01(C)| If error conditions are detected for cfgetospeed();-and this is documented:
The details on the error conditions detected are contained in 7.1.3.4 of the PCD.1.

7.1.3.2|cfsetospeed() (7.1.3)
7.1.3.2]1 Synopsis (7.1.3.1)

01(A) |[If theimplementation provides C Standard {2} support:
When the header <t er m o0s. h> isincluded, then the function prototype
int cfsefospeed(struct term os *, speed_t) isdeclared. (See GA36in2.7.3.)

Otherwise:
Whenthe header <t er mi 0s. h> isincluded, then the function cfsetospeed() is either declgred with
résult type int or not declared in the header. (See GA361in 2.7.3.)

02(C) | If cfsetospeed() is defined as a macro when the header <t er m 0s. h> isincluded:
When the macro cfsetospeed() is invoked with the correct argument types (or compatible argument
types in the case that C Standard {2} support is provided), then it expands to an expression|with the
result typeint. (See GA37in 2.7.3.)

03(C) If cfsetospeed() is defined as amacro in the header <t er mi 0s. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

7.1.3.2.2 Description (7.1.3.2)

04(A) A call to cfsetospeed(termios_p, speed) sets the output baud rate stored in the termios structure pointed to by
thetermios_p parameter to speed.
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05(PCTS_GTI_DEVICE?A:UNTESTED)

For each of the following baud rates that are supported: B50, B75, B110, B134, B150, B200, B300, B600,
B1200, B1800, B2400, B4800, B9600, B19200, and B38400, a call to cfsetospeed() that returns 0, followed

DO1(C)

7.1.3.2

by atcsetattr() that returns O, sets the output baud rate to the corresponding speed. At least one baud r
be supported.

IEEE Std 2003.1-1992 (Reaff 2000)

ate must

If it isdocumented whether cfsetospeed() returns an error when an attempt is made to set an unsupported baud

rate:
The details are contained in 7.1.3.2 and 7.1.3.4 of the PCD.1.

PN — Y (2.4 5 AN
o RCUUTITS (7.1.0.9)

There afe no assertions specific to this subclause.

7.1.3.2}4 Errors (7.1.3.4)
D02(C)| If error conditions are detected for cfsetospeed(), and thisis documented:
The details on the error conditions detected are contained in 7.1.3.4 of the PCD.1.
7.1.3.3|cfgetispeed() (7.1.3)
7.1.3.3]1 Synopsis (7.1.3.1)
01(A) | If theimplementation provides C Standard {2} support:
When the header <t er m o0s. h> isincluded, then'the function prototype
speed_t cfgetispeed(const structhterm os *) isdeclared. (See GA36in2.7.3)
Otherwise:
When the header <t er mi os. h> is.inéluded, then the function cfgetispeed() is declared with the
result type speed t. (See GA36in 2.7:3.)
02(C) |[If cfgetispeed() is defined as a macro when the header <t er mi 0s. h> isincluded:
When the macro cfgetispeed() s invoked with the correct argument types (or compatible aygument
typesin the case, that C Standard { 2} support is provided), then it expandsto an expressionjwith the
result type speed_t. (See GA37in 2.7.3.)
03(C) | If cfgetispeed() is defined as-a macro in the header <t er ni 0s. h>:
It evaluates jtSarguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)
7.1.3.3]2 Descriptian\(7.1.3.2)
04(A) |[A cal to-cfgetispeed(termios p) returns the input baud rate stored in the termios structure pointed to by the
termios p parameter.
7.1.3.3 3 RettAs{F+133)

There are no assertions specific to this subclause.

7.1.3.3.

DO1(C)

202

4 Errors (7.1.3.4)

If error conditions are detected for cfgetispeed(), and thisis documented:
The details on the error conditions detected are contained in 7.1.3.4 of the PCD. 1.
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7.1.3.4

04(A)

05(PCT
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cfsetispeed() (7.1.3)
1 Synopsis (7.1.3.1)

If the implementation provides C Standard {2} support:
When the header <t er m 0s. h> isincluded, then the function prototype

IEEE Std 2003.1-1992 (Reaff 2000)

int cfsetispeed(struct term os *, speed_t) isdeclared. (See GA36in2.7.3.)

Otherwise:

When the header <t er mi 0s. h> isincluded, then the function cfsetispeed() is either declared with

result type int or not declared in the header. (See GA36in 2.7.3.)

If cfsetispeed() is defined as a macro when the header <t er mi 0s. h> isincluded:
typesin the case that C Standard {2} support is provided), then it expands to an expression
result type int. (See GA37in 2.7.3.)

If cfsetispeed() is defined as a macro in the header <t er mi 0s. h>:
It evaluates its arguments only once, fully protected by parentheses whenecessary, and pr
result value with extra parentheses when necessary. (See GAOl in 1:3.4.)

2 Description (7.1.3.2)

thetermios_p parameter to speed.

S GTI_DEVICE?A:UNTESTED)

For each of the following baud rates that are supported: B50, B75, B110, B134, B150, B200, B30
B1200, B1800 B2400, B4800, B9600, B19200, and'B38400, acall to cfsetispeed() that returns O, foll
must be supported.

If it is documented whether cfsetispeed().returns an error when an attempt is made to set an unsuppor
rate:
The details are contained in 7.1.3.2 and 7.1.3.4 of the PCD.1.

3 Returns (7.1.3.3)

There afe no assertions specifi€:to this subclause.

7.1.3.4

D02(C)

4 Errors (7.1.3.4)

If error ¢onditions are detected for cfsetispeed(), and thisis documented:
‘The details on the error conditions detected are contained in 7.1.3.4 of the PCD. 1.

172G

When the macro cfsetispeed() is invoked with the correct argument types (or compatible aygument

with the

btectsits

A cadll to cfsetispeed(termios_p, speed) sets the input baud rate stored in the termios structure pointed to by

D, B60O,
bwed by

acall to tesetattr() that returns 0, sets the input-bald rate to the corresponding speed. At least one haud rate

ed baud

GAG60

LT H Lot £ Fa + (I Fa
merar reimmTar T Tac T ouITa UT T UalTetroiTs

For funct() of tcsetattr (), tcsendbreak(), tedrain(), tcflow(), and tcflush():
If the behavior associated with {_POSIX_JOB_CONTROL} is supported:

A call to funct() on the controlling terminal of the process from a member of a background
process group that is not blocking or ignoring SIGTTOU signals causes a SIGTTOU signal to
be sent to its process group. The operation of funct()is not performed prior to the signal being

received.
Testing Requirements:
Test when TOSTOP is set and when TOSTOP is clear.

Copyright © 2000 IEEE All Rights Reserved

203


https://iecnorm.com/api/?name=aea18177ef5e3ce611bf1e13c69411ff

ISO/IEC 14515-1:2000(E) IEEE Std 2003.1-1992 (Reaff 2000)
Test Methods for Measurina Conformance to POSIX—Part 1: System Interfaces

GA61 For funct() of tcsetattr(), tcsendbreak(), tedrain(), tcflow(), and tcflush():
If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When amember of abackground process group that is blocking SIGTTOU signals calls funct()
on the controlling terminal of the process, then funct() is allowed to perform the actions and
returns the value zero, and the SIGTTOU signal is not sent to its process group.
Testing Requirements:
Test when TOSTOP is set and when TOSTOP is clear.

GA62 For funct() of tcsetattr (), tcsendbreak(), tedrain(), tcflow(), and tcflush():

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When a member of a background process group that isignoring SIGTTOU signals calls funct()
on the controlling terminal of the process, then funct() is allowed to perform the act{ons and
returns the value zero, and the SIGTTOU signal is not sent to its process group,
Testing Requirements:

Test when TOSTOP is set and when TOSTOP is clear.

There afe no assertions specific to this subclause.
7.2.1 Gt and Set State

7.2.1.1tcgetattr() (7.2.1)

7.2.1.1]1 Synopsis (7.2.1.1)

01(A) | If theimplementation provides C Standard {2} support:
When the header <t er m o0s. h> isincluded,then the function prototype
int tcgetattr(int, struct termyos *) isdeclared. (See GA36in2.7.3.)

Otherwise:
When the header <t er mi 0s. h> isincluded, then the function tcgetattr() is either declared with
result type int or not declared in thesheader. (See GA36in 2.7.3.)

02(C) | If tcgetattr() is defined as a macro when the header <t er mi 0s. h> isincluded:
When the macro tcgetattr())is invoked with the correct argument types (or compatible ggument
typesin the case that C-Standard {2} support is provided), then it expands to an expression with the
result type int. (See’GA37in 2.7.3.)

03(C) |[If tcgetattr() is defined,as a macro in the header <t er mi os. h>:
It evaluatesjts:arguments only once, fully protected by parentheses when necessary, and protects its
result valuewith extra parentheses when necessary. (See GAOlin 1.3.4.)

7.2.1.1{2 Description’(7.2.1.2)

04(PCTP_GTI=DEVICE?A:UNTESTED)

Acal to tcgetattr(fildes, termios p) stores the parameters associated with the terminal in the|termios

ot o rof - —tarnat B-sra-ratHrne-zak
SUOCtorCTCrerenCCO Uy tCririoS_PanGTetarTiS ZCror

Testing Requirements:
If { POSIX_JOB_CONTROL} is supported, test the behavior for a process that is a member of a
foreground process group and for a process that is a member of a background process group.

DO1(C) If support or nonsupport for input and output baud rates that differ is documented:
The details are contained in 7.2.1.2 of the PCD.1.

05(PCTS_GTI_DEVICE?C:UNTESTED)
If the implementation supports input and output baud rates that differ:
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The baud rates stored in the termios structure returned by tcgetattr() reflect the actual baud rates
even when they are equal.

06(PCTS_GTI_DEVICE?C:UNTESTED)

If the implementation does not support input and output baud rates that differ:
The output baud rate stored in the termios structure returned by tcgetattr() is the actual baud rate.
Theinput baud rate stored in this termios structure is either equal to zero or equal to the actual baud
rate.

7.2.1.1.3 Returns (7.2.1.3)

RO1 When a call to tcgetattr() completes successfully, then a value of (int)0 is returned. (See Assertion 4 in
7.21.1.2)

R02 When a call to tcgetattr() completes unsuccessfully, then a value of (int)- 1 is returned and sets prrno to
indicate the error. (See Assertions 7 and 8in 7.2.1.1.4.)

7.2.1.1J4 Errors (7.2.1.4)

07(A) [When fildesis not avalid file descriptor, then a call to tcgetattr (fildes, tefmios_p) returns avalue of (int)- 1
and sets errno to [EBADF].

08(A) [When thefile associated with fildesis not aterminal, then a call to‘tcgetattr (fildes, termios_p) returng avalue
of (int)- 1 and setserrno to [ENOTTY].

7.2.1.2|tcsetattr() (7.2.1)
7.2.1.2]1 Synopsis (7.2.1.1)

01(A) | If theimplementation provides C Standard { 2} \support:

When the header <t er m 0s. h>tisincluded, then the function prototype
int tcsetattr(int, int, const struct term os *) isdeclared. (See GA36in
2.7.3)

Otherwise:
When the header <tier'mi 0s. h> isincluded, then the function tcsetattr() is either declared with
result type int or, net declared in the header. (See GA36in 2.7.3.)

02(C) | If tesetattr() is defined-as a macro when the header <t er mi 0s. h> isincluded:
When the'\macro tcsetattr() is invoked with the correct argument types (or compatible argument
typesin the case that C Standard {2} support is provided), then it expandsto an expression|with the
result.typeint. (See GA371in 2.7.3))

03(C) | If tesetattr() is defined as amacro in the header <t er mi 0s. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

7.2.1.2.2 Description (7.2.1.2)

04(A) When the header <term os. h> is included, then the symbols TCSANOW, TCSADRAIN, and
TCSAFLUSH are defined and are different from each other.

05(PCTS_GTI_DEVICE?A:UNTESTED)

A call to tcsetattr(fildes, TCSANOW, termios_p) from a foreground process immediately sets the parameters
associated with the terminal from the termios structure referenced by termios_p, without waiting for data to
drain or to be flushed, and returns the value zero.
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06(PCTS_GTI_DEVICE?B:UNTESTED)

IEEE Std 2003.1-1992 (Reaff 2000)

A cal to tcsetattr(fildes, optional_action, termios p) from a foreground process sets the parameters
associated with the terminal from the termios structure referenced by termios p after the specified

optional_action has been performed.

Testing Requirements:
Test for optional_action of TCSADRAIN and TCSAFLUSH.

See Reason 2 in Section 5. of POSIX.3 {4}.

07(PCTS_GTI_DEVICE?A:UNTESTED)

08(PCT

09(PCT

10(PCT

11(PCT

12(PCT

13(PCT

When acall to tcsetattr (fildes, TCSADRAIN, termios_p) is made from aforeground process, then thg process
outputs all data written to the terminal before returning the value zero.
S GTI_DEVICE?A:UNTESTED)
When acall to tesetattr (fildes, TCSAFLUSH, termios_p) is made from aforeground process, then thg process
outputs all data written to the terminal and discards al input that has been received but not reafl before
returning the value zero.
S GTI_DEVICE?B:UNTESTED)
A call to tesetattr(fildes, TCSAFLUSH, termios_p) from a foreground/process sets the parameters associated
with the terminal from the termios structure referenced by termiosCp-after all output written to the ferminal
has been transmitted and all input that has been received but not fead is discarded, and returns the value zero.
See Reason 2 in Section 5. of POSIX.3 {4}.
S GTI_DEVICE?C:UNTESTED)
If modem control is supported:
When the output speed in the termios structure is set to BO and tcsetattr() is called, then thg modem
control lines are no longer asserted.
S GTI_DEVICE?A:UNTESTED)
When the input baud rate in the termies structureis set to zero and tcsetattr () iscalled, then the input baud rate
is changed to the value of the output-baud rate as specified in the termios structure.
S GTI_DEVICE?C:UNTESTED)
If the implementation doés not support an attribute represented in the termios structure:
When an aftempt is made to change an attribute represented in the termios structule to an
unsupported’ value, and when another attribute is changed to a supported vaue, then & call to
tesetattr() returns zero, sets all attributes that the implementation supports as requested, and leaves
unchanged any attributes that are not supported.
S GTI_DEVICE?C:UNTESTED)
If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
A call to tcsetattr(), on the controlling terminal of the process, from a member of a background

process group that is not blocking or ignoring SIGTTOU signals causes a SIGTTOU signal to be

sent to its process group. The terminal attributes are left unchanged, and any flush or drai
specified by optional_actionsis not performed. (See GA60in 7.2.)

14(PCTS_GTI_DEVICE?C:UNTESTED)

206

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:

n action

When a member of a background process group that is blocking SIGTTOU signals calls tcsetattr()
on the controlling terminal of the process, then tcsetattr() is allowed to perform the actions and
returns the value zero, and the SIGTTOU signal is not sent to its process group. (See GA61in 7.2.)
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15(PCTS_GTI_DEVICE?C:UNTESTED)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When a member of a background process group that isignoring SIGTTOU signals calls tcsetattr()
on the controlling terminal of the process, then tcsetattr() is allowed to perform the actions and
returns the value zero, and the SIGTTOU signal is not sent to its process group. (See GA62in 7.2.)

16(PCTS_GTI_DEVICE?A:UNTESTED)

When fildes refers to a noncontrolling terminal, then a call to tcsetattr(fildes, optional_actions, termios _p)
sets the parameters associated with the terminal from the termios structure referenced by termios p, carries
out the actions indicated by optional actions, and returns a value of zero.

Testing Requirements:
If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
Test from a foreground process, a background process that is neither blocking nor [gnoring
SIGTTOU, a background process that is blocking SIGTTOU, a background process that is
ignoring SIGTTOU, and a process that is a member of an orphaned background process group
and that is neither blocking nor ignoring SIGTTOU.

7.2.1.2]3 Returns (7.2.1.3)
RO1 When acall to tcsetattr() completes successfully, then avalue of (int)0.is returned. (See Assertions, 6, 11,
12, and 16 in 7.2.1.2.2))
R0O2 When a call to tcsetattr() completes unsuccessfully, then arvalde of (int)- 1 is returned and sets prrno to
indicate the error. (See Assertions 17-21in7.2.1.2.4.)
7.2.1.2J4 Errors (7.2.1.4)

17(PCT[S_GTI_DEVICE?A:UNTESTED)

When fildesis not avalid file descriptor, then acall to tcsetattr (fildes, optional _actions, termios_p) returns a
value of (int)- 1 and sets errno to [EBABF]. The values in the termios structure are not changed.

18(PCTE_GTI_DEVICE && {_EPOSIX_JOB_CONTROL}?A:UNTESTED)

When a call to tcsetattr() isinterrupted by a signal, then it returns a value of [(int)-1] and errno|is set to
[EINTR].

Testing Reguirements:;
When the behavior associated with {_POSIX_JOB_CONTROL} is supported, test by calling
tesetattr())from a member of a background process group that is catching and not Ilocking
SIGITOU signals. Also test that the values in the termios structure are not changed, the ferminal
aftributes are left unchanged, and any flush or drain action specified by optional_actions is not
performed.

See'Reason 1 in Section 5. of POSIX.3 {4}.

19 PCT T DPDE\ACE2A - LINTECTENN
O UTT_ULVICEIALUINTLOT I_LI)

When optional_actions has an invalid value, then a call to tcsetattr(fildes, optional_actions, termios p)
returnsavalue of (int)-1 and setserrno to [EINVAL]. Thevauesin thetermios structure are not changed, and
the terminal atributes are left unchanged.

20(PCTS_GTI_DEVICE?C:UNTESTED)

If the implementation does not support an attribute represented in the termios structure:
When an attempt is made to change an attribute represented in the termios structure to an
unsupported value, and when no other attribute is changed to a supported value, then a call to
tesetattr (fildes, optional _actions, termios_p) returns a value of (int)-1 and sets errno to [EINVAL].
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The values in the termios structure and the terminal attributes are left unchanged, and any
drain action specified by optional_actionsis not performed.

21(PCTS_GTI_DEVICE?A:UNTESTED)

IEEE Std 2003.1-1992 (Reaff 2000)

flush or

When the file associated with fildesis not aterminal, then a call tcsetattr (fildes, optional_actions, termios_p)
returns avalue of (int)-1 and sets errno to [ENOTTY]. The values in the termios structure are not changed.

7.2.2 Line Control Functions

7.2.2.1
7.2.2.1

01(A)

02(C)

03(C)

7.2.2.1

04(PCT

DOL(A)

D02(C)

05(PCT

tcsendbreak () (7.2.2)

1 Synopsis (7.2.2.1)

If the implementation provides C Standard {2} support:
When the header <t er m 0s. h> isincluded, then the function prototype
i nt tcsendbreak(int, int) isdeclared. (See GA36in2.7.3.)

Otherwise:
When the header <t er mi os. h> is included, then the function tcsendbreak() is either
with result type int or not declared in the header. (See GA36 in 2.7.3))

If tcsendbreak() is defined as a macro when the header <t er mi os,-h>Jisincluded:

typesin the case that C Standard {2} support is provided), then it expands to an expression
result type int. (See GA37in 2.7.3.)

If tcsendbreak() is defined as a macro in the header <t é¢'ni os. h>:
It evaluates its arguments only once, fully pretected by parentheses when necessary, and pr
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

2 Description (7.2.2.2)

S GTI_DEVICE?A:UNTESTED)

A cal to tcsendbreak(fildes, Q), on the controlling terminal of the process, causes transmissi
continuous stream of zero-valued'bits for at least 0,25 s, and not more than 0,5 s, and returns the val

specified in 7.2.2.2 of the PCD.1.
If non-asynchroneus-serial data transmission with the terminal is supported:

witheut any action are contained in 7.2.2.2 of the PCD. 1.
S5 GTI_DEVICE?B:UNTESTED)

defined period of time, and the return value is zero.

Heclared

When the macro tcsendbreak() isinvoked with the correctiargument types (or compatible aygument

with the

btectsits

lon of a
Lie zero.

The period of time the break-signal is sent when tcsendbreak() is called with anonzero value for dufation is

The detaits on whether the tcsendbreak() function sends datato generate abreak condition of returns

A call’to tcsendbreak(fil des, duration) sends a continuous stream of zero-valued bits for an impIeantation-

See Reason 2 in Section 5. of POSIX.3 {4}.

06(PCTS_GTI_DEVICE?C:UNTESTED)

208

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:

A call to tcsendbreak(), on the controlling terminal of the process, from a member of a background
process group that is not blocking or ignoring SIGTTOU signals causes a SIGTTOU signal to be
sent to its process group. The transmission of zero-valued bitsis not performed. (See GA60in 7.2.)
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07(PCTS_GTI_DEVICE?C:UNTESTED)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:

When a member of a background process group that is blocking SIGTTOU signals calls
tcsendbreak() on the controlling terminal of the process, the tcsendbreak() is allowed to perform the
actions and returns the value zero, and the SIGTTOU signal is not sent to its process group. (See

GA61in7.2)

08(PCTS_GTI_DEVICE?C:UNTESTED)

09(PCT

7.2.2.1

RO1

R0O2

7.2.2.1

10(A)

11(A)

7.2.2.2

7.2.2.2

01(A)

02(C)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:

When a member of a background process group that is ignoring SIGTTOU signas calls

tcsendbreak() on the controlling terminal of the process, then tcsendbreak() is allowedto
the actions and returns the value zero, and the SIGTTOU signal is not sent to its process gro
GA62in7.2.)

S GTI_DEVICE?A:UNTESTED)

When fildes refers to a noncontrolling terminal, then a call to tcsendbreak(fil des, O)-calises transmi s
break signal and returns the value zero.

Testing Requirements:
If the behavior associated with {_POSIX_JOB_CONTROL} issupported:
Test from a foreground process, a background process.that is neither blocking nor
SIGTTOU, a background process that is blocking ‘SIGTTOU, a background proces
ignoring SIGTTOU, and a process that is a memberof an orphaned background proce
and that is neither blocking nor ignoring SIGTFOU.

perform
up. (See

5ion of a

gnhoring
s that is
5S group

3 Returns (7.2.2.3)

When acall to tcsendbreak() completes successfully, then avalue of (int)0 is returned. (See Assertipns 4, 5,
7,and8in7.2.2.1.2))

When a call to tcsendbreak() completes unsuccessfully, then a value of (int)- 1 is returned and setsjerrno to
indicate the error. (See Assertions 10 and 11in 7.2.2.1.4.)

4 Errors (7.2.2.4)

When fildes is not a valid file descriptor, then a call to tcsendbreak(fildes, duration) returns a value pf (int)-

1 and sets errno to [EBADF].

When the file associated with fildes is not a terminal, then a call to tcsendbreak(fildes, duration) feturns a

value of (int)- 4 and setserrno to [ENOTTY].
tcdrain() (/:2.2)

1 Synopsis (7.2.2.1)

If the implementation provides C Standard {2} support:

When the header <t er mi 0s. h> isincluded, then the function prototypei nt t cdrai n(int)

isdeclared. (See GA36in 2.7.3.)

Otherwise:

When the header <t er mi 0s. h> is included, then the function tcdrain() is either declared with

result type int or not declared in the header. (See GA36in 2.7.3.)

If tedrain() is defined as a macro when the header <t er mi 0s. h> isincluded:
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When the macro tedrain() isinvoked with the correct argument types (or compatible argument types
in the case that C Standard {2} support is provided), then it expands to an expression with the result
typeint. (See GA37in2.7.3.)

03(C) If tedrain() is defined as amacro in the header <t er mi 0s. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4)

7.2.2.2.2 Description (7.2.2.2)

04(PCTS _GTI _DEVICE?A:UNTESTED)

A call to tedrain(), on the controlling terminal of the process, returns after all output written to-the ferminal
has been transmitted and returns zero on successful completion.

05(PCT)S_GTI_DEVICE?C:UNTESTED)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
A call to tedrain(), on the controlling terminal of the process, from aumember of a background
process group that is not blocking or ignoring SIGTTOU signals causes a SIGTTOU signal to be
sent to its process group. The drain operation is not performed. (See GA60in 7.2.)

NOTE — When the implementation does not buffer output for thetefminal, then the call to tcdrgin() only
causes a SIGTTOU signal to be sent to its process group.

06(PCT)S_GTI_DEVICE?C:UNTESTED)

If the behavior associated with {_POSIX_JOB_CONTROLY is supported:
When amember of abackground process group that isignoring SIGTTOU signals callstcdijain() on
the controlling terminal of the process, then tcdrain() is allowed to perform the actions andl returns
the value zero, and the SIGTTOU signal is net sent to its process group. (See GA61in 7.2.

07(PCT|S_GTI_DEVICE?C:UNTESTED)

If the behavior associated with {_POSIX_JOB~“CONTROL} is supported:
When amember of abackground’process group that isblocking SIGTTOU signals callstcdiain() on
the controlling terminal of thejprocess, then tcdrain() is allowed to perform the actions andl returns
the value zero, and the SIGFTOU signal is not sent to its process group. (See GA62in 7.2.

08(PCT|S_GTI_DEVICE?A:UNTESTED)

When fildesrefers to a noncontrolling terminal, then a call to tedrain(fildes) returns after all output written to
the terminal has been.transmitted and returns zero on successful completion.

Testing Requirements:
If thethehavior associated with {_POSIX_JOB_CONTROL} is supported:
Test from a foreground process, a background process that is neither blocking nor [gnoring
SIGTTOU, a background process that is blocking SIGTTOU, a background process that is
ignoring SIGTTOU, and a process that is amember of an orphaned background process group
and that is neither blocking nor ignoring SIGTTOU.

7.2.2.2.3 Returns (7.2.2.3)

RO1 When acall to tedrain() completes successfully, then avalue of (int)0 isreturned. (See Assertions 4, 6, and 7
in7.22.22)

R02 When acall to tedrain() completes unsuccessfully, then avalue of (int)-1isreturned and setserrno to indicate
the error (See Assertions 9-11in 7.2.2.2.4.)
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7.2.2.2.4 Errors (7.2.2.4)
09(A) Whenfildesisnot avalid file descriptor, then a call to tedrain(fildes) returns avalue of (int)-1 and setserrno
to [EBADF].

10(A) Whenthefileassociated with fildesisnot aterminal, then acall totcdrain(fildes) returnsavalue of (int)-1 and
setserrno to [ENOTTY].

11(PCTS_GTI_DEVICE && PCTS_GTI_BUFFERS_OUTPUT?A:UNTESTED)

When a call to tedrain(fildes) isinterrupted by asignal, then tedrain() returns avalue of (int)-1 and setserrno
to [EINTR].

7.2.2.3[tcflow () (7.2.2)
7.2.2.3]1 Synopsis (7.2.2.1)

01(A) | If theimplementation provides C Standard {2} support:
When the header <t er m 0s. h> isincluded, then the function prototypée
int tcflow(int, int) isdeclared. (SeeGS36in2.7.3.)

Otherwise:
When the header <t er mi 0s. h> is included, then the function tcflow() is either declafed with
result type int or not declared in the header. (See GA36,in27.3.)

02(C) |[If tcflow() is defined as amacro when the header <t er i 0s. h= isincluded:
When the macro tcflow() isinvoked with the correctargument types (or compatible argument types
in the case that C Standard {2} support is provided), then it expands to an expression with the result
typeint. (See GA37in2.7.3.)

03(C) | If tcflow() is defined as a macro in the header <t@er m os. h>:
It evaluates its arguments only once{ully protected by parentheses when necessary, and protectsits
result value with extra parentheses:.when necessary. (See GAOlin 1.3.4.)

7.2.2.3]2 Description (7.2.2.2)
04(A) | When the header <t er i 0s.(h> isincluded, then the symbols TCOOFF, TCOON, TCIOFF, and TCION
are defined and are different from each other.

05(PCT)S_GTI_DEVICE?A:UNTESTED)

A call to tcflow(fitdes, TCOOFF), on the controlling terminal of the process, suspends output, and the return
valueis zero.

06(PCTS_GTI_DEWEE?A:UNTESTED)
A calltertcflow(fildes, TCOON) restarts suspended output, and the return value is zero.
07(PCTR.GTI_DEVICE?A:UNTESTED)

A call to tcflow(fildes, TCIOFF) causes the system to transmit a STOP character, and the return value is zero.

Testing Requirements:
Test when data transmission on the line is suspended and not suspended.

08(PCTS_GTI_DEVICE?A:UNTESTED)

A call to tcflow(fildes, TCION) causes the system to transmit a START character to restart suspended input,
and the return value is zero.

Testing Requirements:
Test when data transmission on the line is suspended and not suspended.
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09(PCTS_GTI_DEVICE?C:UNTESTED)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
A call to tcflow(fildes, action), on the controlling terminal of the process, from a member of a
background process group that is not blocking or ignoring SIGTTOU signals causes a SIGTTOU
signal to be sent to its process group. The operation specified by action is not performed. (See GA60
in7.2)

10(PCTS_GTI__DEVICE?C:UNTESTED)

If the behavior associated with {_POSIX_JOB_CONTROL} are supported:
When a member of abackground process group that is blocking SIGTTOU signals calls tcflow() on
the controlling terminal of the process, then tcflow() isallowed to perform the actions and-refurns the
value zero, and the SIGTTOU signal is not sent to its process group. (See GA61 in 7.2.)

11(PCT[S_GTI_DEVICE?C:UNTESTED)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When amember of abackground process group that isignoring SIGTTOQU-signals calls tcflow() on
the controlling terminal of the process, then tcflow() is allowed to perform the, actions andl returns
the value zero, and the SIGTTOU signal is not sent to its process group. (See GA62in 7.2.

12(PCT[S_GTI_DEVICE?A:UNTESTED)

When the first open() of aterminal fileis done, then neither its input-nor its output are suspended.
13(PCTB_GTI_DEVICE?A:UNTESTED)

When fildes refers to a noncontrolling terminal, then a call*to tcflow(fildes, TCOOFF) suspends output, and
the return valueis zero.

Testing Requirements:
If the behavior associated with {_POSI X%, JOB_CONTROL} is supported:
Test from a foreground process,\a background process that is neither blocking nor |gnoring
SIGTTOU, a background proecess that is blocking SIGTTOU, a background process that is
ignoring SIGTTOU, and aprocess that is a member of an orphaned background process group
and that is neither blogking nor ignoring SIGTTOU.

7.2.2.3]3 Returns (7.2.2.3)

RO1 When a call to tcflow() completes successfully, then avalue of (int)0 isreturned. (See Assertions 5-8| 10, and
11in7.2.2.3.2)
R02 When a call to tcflow() completes unsuccessfully, then avalue of (int)-1 isreturned and sets errno to|indicate
the error (See Assertions 14-16in 7.2.2.3.4.)
7.2.2.3/4 Errors\(7.2.2.4)

14(A) |When fildesisnot avalid file descriptor, then acall to tcflow(fildes, action) returns avalue of (int)-1jand sets

. + [C AN
CITriu v lI_L)I_\LJrJ.

15(PCTS_GTI_DEVICE?A:UNTESTED)

When action does not have a proper value, then a call to tcflow(fildes, action) returns a value of (int)-1 and
sets errno to [EINVAL].

16(A) When the file associated with fildesis not a terminal, then a call to tcflow(fildes, action) returns a value of
(int)-1 and setserrno to [ENOTTY].
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01(A)

02(C)

03(C)

7.2.2.4

04(A)

05(PCT

06(PCT

07(PCT

08(PCT
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tcflush () (7.2.2)
1 Synopsis (7.2.2.1)

If the implementation provides C Standard {2} support:
When the header <t er m 0s. h> isincluded, then the function prototype
int tcflush(int, int) isdeclared. (See GA36in2.7.3.)

Otherwise:

IEEE Std 2003.1-1992 (Reaff 2000)

When the header <t er mi 0s. h> isincluded, then the function tcflush() is either declared with

result type int or not declared in the header. (See GA36in 2.7.3.)

If tcflush() is defined as a macro when the header <t er i 0s. h> isincluded:
When the macro tcflush() isinvoked with the correct argument types (or compatible.argumg
in the case that C Standard {2} support is provided), then it expands to an expressionwith t
typeint. (See GA37in2.7.3.)

If tcflush() is defined as a macro in the header <t er ni 0s. h>:
It evaluates its arguments only once, fully protected by parentheses whenhecessary, and pr
result value with extra parentheses when necessary. (See GAOl in 1:3.4.)

2 Description (7.2.2.2)
When the header <t erm os. h> is included, then the ‘symbols TCIFLUSH, TCOFLUS
TCIOFLUSH are defined and are different from each other.

S GTI_DEVICE?A:UNTESTED)

A call to tcflush(fildes, TCIFLUSH), on the controlling-terminal of the process, discards data recei
the terminal but not read and returns the value zero:

S GTI_DEVICE?A:UNTESTED)

A call to tcflush(fildes, TCOFLUSH) diseards data written to the terminal but not transmitted and ref
value zero.

NOTE — When the implementation dees not buffer output for the terminal, then the call to tcflush() only rq
value zero.

S GTI_DEVICE?A:UNTESTED)

A call to tcflush(fildes\ TCIOFLUSH) discards both data received from the terminal but not read
written to the terminal but not transmitted, and returns the val ue zero.

NOTE — Wheh, the implementation does not buffer output for the terminal, then the call to tcflush() only disd
received from the terminal but not read and returns the value zero.

S GTI_DEVICE?C:UNTESTED)
If the behavior associated with {_POSIX_JOB_CONTROL} is supported:

Nt types
he result

btectsits

H, and

ed from

urnsthe

tturns the

and data

ards data

A call to tcflush(), on the controlling terminal of the process, from a member of a bad

kground

process group that 1s not blocking or ignoring SIGT TOU signals causes a SIGT TOU signal to be

sent to its process group. The flush operation is not performed. (See GA60in 7.2.)

NOTE — When the implementation does not buffer output for the terminal, then the call to tcflush() only
causesaSIGTTOU signal to be sent to its process group and does not discard datareceived from the

terminal but not read.

09(PCTS_GTI_DEVICE?C:UNTESTED)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
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When amember of a background process group that is blocking SIGTTOU signals callstcflush() on
the controlling terminal of the process, then tcflush() is allowed to perform the actions and returns

the value zero, and the SIGTTOU signal is not sent to its process group. (See GA61in 7.2.
NOTE — When theimplementation does not buffer output for the terminal, then the call to tcflush() i
only to discard data received from the terminal but not read and to return the value zero.

10(PCTS_GTI_DEVICE?C:UNTESTED)

11(PCT

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When a member of abackground process group that isignoring SIGTTOU signals calls tcfl

)
sallowed

ush() on

the controlling terminal of the process, then tcflush() is allowed to perform the actions and returns

the value zero, and the SIGTTOU signal is not sent to its process group. (See GAG2 in 7.2

NOTE — When theimplementation does not buffer output for the terminal, then the call to tcflushiO\
only to discard data received from the terminal but not read and to return the value zero.

S GTI_DEVICE?A:UNTESTED)

received from the terminal but not read and returns the val ue zero.

Testing Requirements:
If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
Test from a foreground process, a background process that\is neither blocking nor

and that is neither blocking nor ignoring SIGTTOU:

5allowed

When fildes refers to a noncontrolling terminal, then a call to tcflush(fildes, TCIREUSH) discgrds data

gnhoring

SIGTTOU, a background process that is blocking SIGTTOU, a background process that is
ignoring SIGTTOU, and a process that is a member ofZan orphaned background process group

v, 9, and

indicate

eturns a

7.2.2.4]3 Returns (7.2.2.3)
RO1 When acall to tcflush() completes successfully, then‘avalue of (int)0 isreturned. (See Assertions 5-
10in7.2.2.4.2))
R02 When acall to tcflush() completes unsuccessfully, then avalue of (int)-1 isreturned and setserrno to
the error (See Assertions 12-14in 7.2.2.4.4))
7.2.2.4)4 Errors (7.2.2.4)
12(A) |Whenfildesisnot avalid filedescriptor, then acall to tcflush(fildes, queue_selector) returnsavalue gf (int)-1
and sets errno to [EBADF]:
13(PCTE_GTI_DEVICE?A:UNTESTED)
When queue_seléctor does not have a proper value, then a call to tcflush(fildes, queue_selector) returns a
value of (int)-1and sets errno to [EINVAL].
14(A) | When theile associated with fildes is not a terminal, then a call to tcflush(fildes, queue_selector)
valueofy(int)-1 and sets errno to [ENOTTY].
7.2.3 tdgetpgrp()
7.2.3.1 Synopsis
01(A) If theimplementation provides C Standard {2} support:
When the header <uni st d. h> isincluded, then the function prototype
pid_t tcgetpgrp(int) isdeclared. (See GA36in 2.7.3.)
Otherwise:
When the header <uni st d. h> isincluded, then the function tcgetpgrp() is declared with the result
type pid_t. (See GA36in 2.7.3.)
214

Copyright © 2000 IEEE All Rights Reserved


https://iecnorm.com/api/?name=aea18177ef5e3ce611bf1e13c69411ff

ISO/IEC 14515-1:2000(E) IEEE Std 2003.1-1992 (Reaff 2000)
Test Methods for Measurina Conformance to POSIX—Part 1: System Interfaces

02(C)  If tegetpgrp() is defined as a macro when the header <uni st d. h> isincluded:
When the macro tcgetpgrp() is invoked with the correct argument types (or compatible argument
typesin the case that C Standard {2} support is provided), then it expandsto an expression with the
result type pid_t. (See GA371in 2.7.3.)

03(C)  If tegetpgrp() is defined as a macro in the header <uni st d. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

7.2.3.2 Description

DO1(C)| If the behavior associated with {_POSIX_JOB_CONTROL} being set is not supported, and|if it is
documented whether tcgetpgrp() is supported:
The details are contained in 7.2.3.2 of the PCD.1.

04(PCT)S_GTI_D EVICE?C:UNTESTED)

If either the behavior associated with {_POSIX_JOB_CONTROL} or tcgetpgrp() issupported:
A call to tegetpgrp() returns the value of the process group ID of the'foreground procegs group
associated with the terminal.
Testing Requirements:

If the behavior associated with {_POSIX_JOB_CONTROL} is supported, test behayior of a
process that is a member of a foreground process group and a process that is a member of a
background process group.

7.2.3.3|Returns

RO1 When acall to tcgetpgrp() completes successfully, thénthe process group I D of the foreground process group
associated with the terminal is returned. (See Asseftion 4in 7.2.3.2.)

05(PCT)S_GTI_DEVICE?C:UNTESTED)

If the behavior associated with {_POSIXzJOB_CONTROL} is supported:
When a call to tcgetpgrp() is made from a process that is a member of a session thal has no
foreground process group, ‘then tcgetpgrp() returns a value greater than 1 that does not nfatch the
process group ID of anyiexisting process.

R02 When a call to tcgetpgrp()(campletes unsuccessfully, then a value of (pid_t)-1 is returned and setserrno to
indicate the error (See Assertions 6-9in 7.2.3.4.)

7.2.3.4|Errors

06(C) | If either the'behavior associated with { POSIX_JOB_CONTROL} or tcgetpgrp() is supported:
When fildes is not avalid file descriptor, then a call to tcgetpgrp(fildes) returns a value of (pid_t)-1
and sets errno to [EBADF].

07(C) | Ifboth the behavior associated with {_POSIX_JOB_CONTROL} and tcgetpgrp() are not supported;

A 1l 4+ + i+ VAN PSR- o= T B TR PP~ CIA~ P~ A | ol oot wrra-ta- L EANOS IS
LAl tU L\JHCL'J&I |J\} TO UTNouUCULCOOINUrn, TTUITio A varut Ul \Plu_l.) L, AU SClo TITTiIvU tu LI_I\IUQ ].
08(PCTS_GTI_DEVICE?C:UNTESTED)

If either the behavior associated with {_POSIX_JOB_CONTROL} or tcgetpgrp() is supported:
When the calling process does not have a controlling terminal, then a call to tcgetpgr p(fil des) returns
avalueof (pid_t)-1 and setserrnoto[ENOTTY].

09(C) If either the behavior associated with { _POSIX_JOB_CONTROL} or tcgetpgrp() is supported:
When the file associated with fildes is not the controlling terminal of the calling process, then a call
to tegetpgrp(fildes) returns avalue of (pid_t)-1 and setserrno to [ENOTTY].
Testing Requirements:
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Test for afile that is not a terminal and, if the implementation provides device types that
support the general terminal interface, for aterminal that is not the controlling terminal of the

process.

7.2.4 tcsetpgrp()

7.24.1

01(A)

02(C)

03(C)

7.2.4.2

DO1(C)

04(PCT

7.24.3

RO1

R0O2

7.2.4.4

05(C)

Synopsis

If the implementation provides C Standard {2} support:
When the header <uni st d. h> isincluded, then the function prototype

. . b . - - - L A Y - L L L L, DD D 2.\
T CCSeET PP e, pro_t) ISueCrared {(SCeGAS0 T 277707
Otherwise:

When the header <uni st d. h> isincluded, then the function tcsetpgrp() is either decla
result type int or not declared in the header. (See GA36in 2.7.3.)

If tesetpgrp() is defined as a macro when the header <uni st d. h> isincluded:
When the macro trsetpgrp() is invoked with the correct argument types.(er compatible g
typesin the case that C Standard {2} support is provided), then it expands to an expression
result type int. (See GA37in 2.7.3.)

If tcsetpgrp() is defined as a macro in the header <uni st d. h>:
It evaluates its arguments only once, fully protected by paréntheses when necessary, and pr
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

Description

If the behavior associated with {_POSIX_JOB_CONTROL} being set is not supported, and
documented whether tcsetpgrp() is supported:
The details are contained in 7.2.4.2 of the PCD.1.

S GTI_DEVICE?C:UNTESTED)

If either the behavior associated with {MPOSIX_JOB_CONTROL} or tcsetpgrp() is supported:
When the file associated«Wwith fildes is the controlling terminal of the calling process, W
controlling terminal isiassociated with the session of the calling process, and when pgrp |
process group ID-'¢f-a process in the same session as the calling process, then
tesetpgrp(fildes,, pgrp_id) sets the foreground process group ID associated with the ter
pgrp_id and.réeturhs a value of zero.

Returns

7.24.2)
When/a call to tcsetpgrp() completes unsuccessfully, then a value of (int)-1 is returned and sets

ed with

rgument
with the

btectsits

if it is

hen the
disthe
cal to
minal to

When a calf*to tcsetpgrp() completes successfully, then a value of (int)0 is returned. (See Assertion 4 in

errno to

indiCate the error. (See Assertions5-11in 7.2.4.4.)

Errors

If either the behavior associated with { _POSIX_JOB_CONTROL} or tcsetpgrp() is supported:
When fildesis not a valid file descriptor, then a call to tcsetpgrp(fildes, pgrp_id) returns a
(int)-1 and setserrno to [EBADF].

06(PCTS_GTI_DEVICE?C:UNTESTED)

216

If either the behavior associated with { POSIX_JOB_CONTROL} or tcsetpgrp() is supported,
implementation supports an invalid value for pgrp_id:

value of

and the
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When pgrp_id is a value not supported by the implementation, then a call to tcsetpgrp(fildes,
parp_id) returns avalue of (int)-1, setserrno to [EINVAL], and does not change the process group
ID of the controlling terminal associated with fildes.

07(C) If both the behavior associated with (_POSIX_JOB_CONTROL} and tcsetpgrp() are not supported:
A call to tesetpgrp() is unsuccessful, returns avalue of (int)-1, and sets errno to [ENOSY S].

08(PCTS_GTI_DEVICE?C:UNTESTED)

If either the behavior associated with { _POSIX_JOB_CONTROL} or tcsetpgrp() is supported:
When the calling process does not have a controlling terminal, then a call to tcsetpgrp(fildes,
parp_id) returnsavalue of (int)-1, setserrno to [ENOTTY], and does not change the process group
ID of the controlling terminal associated with fildes.

09(C) |[If either the behavior associated with {_POSIX_JOB_CONTROL} or tcsetpgrp() is supported:
When fildes is not associated with the controlling terminal, then a call to tcsetpgr p(fildes, pgrp_id)
returns avalue of (int)-1 and sets errno to [ENOTTY].
Testing Requirements:
Test for afile that is not a terminal and, if the implementation proevides device types that
support the general terminal interface, for aterminal that is not the controlling termingl of the
process.

10(PCT[S_GTI_DEVICE?C:UNTESTED)

If either the behavior associated with { _POSIX_JOB_CONTROL }o¥'tcsetpgrp() is supported:
When the controlling terminal is no longer associated with the session of the calling process, then a
call to tesetpgrp(fildes, pgrp_id) returns a value of (int)-1, sets errno to [ENOTTY], and floes not
change the process group ID of the controllingtérminal associated with fildes.

11(PCT[S_GTI_DEVICE?C:UNTESTED)

If either the behavior associated with {_POSIX_JdOB_CONTROL} or tcsetpgrp() is supported:
When the value of pgrp_id does not'match the process group ID of a process in the same sgssion as
the calling process, then a call to.tesetpgrp(fildes, pgrp_id) returns a value of (int)-1, setsgrrno to
[EPERM], and does not changetthe process group ID of the controlling terminal associgted with
fildes.

8. Larjguage-Specific Services for the C Programming Language

8.1 Referenced C Language Routines
NOTE + Implementations claiming conformance to Common-Usage C shall adhere to the requirements stated in 1.4.19.

D01(C)| If theimplementation provides Common-Usage C support and does not support a C Standard { 2} fumction or
deviates from the C Standard {2} :

Theaca diffarancac ara documented tn tha annropriate caction of tha PCD 1
rRESE-GHHEreREESare-GecHeRteaHHeaPpropHate-SeeHoR-OthHe o=

GA63 Implementations shall comply with the requirements outlined for the C Standard {2} .
8.1.1 assert() (8.1)
8.1.1.1 Synopsis (8.1)

01(A) Whentheheader <assert . h>isincluded, then assert() is defined as amacro that expands to an expression
with the result type void. (See GA36in 2.7.3.)
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8.1.1.2 Description (8.1)
02(B) If theimplementation provides C Standard {2} support:
Element assert() complies with the requirements of the C Standard { 2} . (See GA63in 8.)

Otherwise:
Element assert() complies with the requirements of' the C Standard {2} unless amended by the
PCD.1. (See GA63in 8..)

See Reason 2 in Section 5. of POSIX.3 {4}.

8.1.1.3[Returms—{6-H)

There afe no assertions specific to this subclause.
8.1.1.4|Errors (8.1)

There afe no assertions specific to this subclause.
8.1.2 Character Handling Functions (8.1)
8.1.2.1|Synopsis (8.1)

01(A) | For funct() of isalnum(), isalpha(), iscntrl(), isdigit(), isgraph@); islower(), isprint(), ispunct(), igspace(),
isupper (), isxdigit(), tolower(), and toupper ():
If the implementation provides C Standard { 2} support:
When the header <ct ype. h> isincluded;then the function prototypei nt funct (j nt) is
declared. (See GA361in 2.7.3.)
Otherwise:
When the header <ct ype. h>(s'included, then the function funct() is either declared with
result type int or not declarediin the header. (See GA361in 2.7.3.)

02(C) [For funct() of isalnum(), isalpha(), iscntrl(), isdigit(), isgraph(), islower(), isprint(), ispunct(), igspace(),
isupper(), isxdigit(), tolower(), and:toupper ():

If funct() is defined as almacro when the header <ct ype. h> isincluded:

When the macro-funct() is invoked with the correct argument types (or compatible grgument

typesinthe casethat C Standard {2} support is provided), then it expandsto an expresgion with

the resultitype int. (See GA371in 2.7.3.)

03(C) [ If the isalnum(), isalpha(), isdigit(), isgraph(), islower (), isprint(), ispunct(), isspace(), isupper(), igxdigit(),
tolower (), or teupper() function is defined as a macro in the header <ct ype. h>:
It,evaluates its arguments only once, fully protected by parentheses when necessary, and|yields a
result value that can be used in complex expressions without requiring extra parentheses. (S¢e GAO1
in1.3.4)

8.1.2.2|Destription (8.1)

04(B) For funct() of isalnum(), isalpha(), iscntrl(), isdigit(), isgraph(), islower(), isprint(), ispunct(), isspace(),
isupper (), isxdigit(), tolower(), and toupper ():

If the implementation provides C Standard {2} support:
Element funct() complies with the requirements of the C Standard {2} . (See GA63in 8..)

Otherwise:
Element funct() complies with the requirements of the C Standard {2} unless amended by the
PCD.1. (See GA63in 8.)

See Reason 2 in Section 5. of POSIX.3 {4}.
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Returns (8.1)

There are no assertions specific to this subclause.

8.1.2.4 Errors (8.1)

There are no assertions specific to this subclause.

8.1.3 setlocale() (8.1)

8.1.3.1

01(A)

02(C)

03(C)

8.1.3.2

DO1(C)

04(A)

05(A)

06(A)

D02(C)

07(A)

08(A)

DO3(C)

IEEE Std 2003.1-1992 (Reaff 2000)

Synopsts{8-1)

If the implementation provides C Standard {2} support:
When the header <I ocal e. h> isincluded, then the function prototype
char * setlocal e(int, const char *) isdeclared. (See GA36in2.7.3.)

Otherwise:
When the header <I ocal e. h>isincluded, then the function setlocale()is declared with t
type char *. (See GA36in 2.7.3.)

If setlocale() is defined as a macro when the header <I ocal e. h> isincluded:
When the macro setlocale() is invoked with the correct argument types (or compatible g
typesin the case that C Standard {2} support is provided);then it expands to an expression
result type char *. (See GA37in 2.7.3.)

If setlocale() is defined as amacro in the header <I ocal gxh>:
It evaluates its arguments only once, fully protégted by parentheses when necessary, and pr
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

Description (8.1.2.2)
If the implementation supports values fortocale other than “C":

The other values supported for\[ocale are documented in 8.1.2.2 of the PCD.1.

When locale is a pointer to the string “C”, then a call to setlocale(category, locale) sets the local
specified category to the minimal*environment for C-language translation.

NOTE — The minimal envirenment for C-language translation is specified in Section 4.4 of the C Standard {

When localeisapointer to the string “ POSI X", then acall to setlocal e(category, locale) setsthe local
specified category. to.an environment that includes the minimal environment, for C-language transl @

When no call.has'been made to setlocale() by the application after the most recent successful replacs
the process jimage, then the “C” localeis the local e associated with the process.

If thestring returned from setlocale(), when localeisa NUL L pointer, is documented:
The details are contained in 8.1.2.2 of the PCD.1.

ne result

rgument
with the

btectsits

b for the

D} .
e for the
ion.

ement of

\When locale is a pni nter to a NUL L stri ng, and when the environment variable L C ALl Qpnrifin

5 avalid

locale, then setlocal e(category, locale) setsthe locale for the requested category (or all categoriesin
of category LC_AL L) to the value of the environment variable LC_ALL.

the case

When locale is a pointer to a NULL string, and when the environment variable LC_ALL isnot a NULL
string and does not specify avalid locale, then setlocale(category, locale) returns NULL and does not change

the locale setting.

If additional categories are supported for the setlocale() function:
These categories are documented in 8.1.2.2 of the PCD.1.
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DO4(A) When the LC_ALL environment variable is not set or is set to the empty string, when the environment

09(A)

10(A)

11(A)

12(A)

13(A)

14(A)

15(A)

16(A)

variable corresponding to the specified category is not set or is set to the null string, and when the LANG
environment variable is not set or is set to the empty string, whether setlocale() sets the specified category of
the locale of the process to a system wide default value, to “C”, or to “POSIX” is stated in 8.1.2.2 of the
PCD.1.

When category is any of LC_CTYPE, LC COLLATE, LC TIME, LC_NUMERIC, or
LC_MONETARY, when locale is a pointer to aNULL string, when the environment variable LC_ALL is
either not set or is set to aNULL string, and when the environment variable corresponding to category is set
to avalid locale, then setlocal e(category, locale) sets the specified category to the value in the corresponding
environment variable.

When category is any of LC_CTYPE, LC _COLLATE, LC TIME, LC_NUM ER|I C, or
LC_MONETARY, when locale is a pointer to aNULL string, when the environment variable)tC|ALL is
either not set or is set to aNULL string, and when the environment variable corresponding to'categdry is not
aNULL string and is not avalid locale, then setlocal e(category, locale) returns NUL L and does nof change
the locale setting.

When category is any of LC_CTYPE, LC _COLLATE, LC TIME, LC_NUMERIC, or
LC_MONETARY, whenlocaleisapointer to aNULL string, when the envitonment variable LC_ALL and
the environment variable corresponding to category are each either not set‘er,Set to aNULL string, ahd when
the environment variable LANG is set to a valid locale, then setlocate(category, locale) sets the gpecified
category to the value in the LANG environment variable.

When category is any of LC_CTYPE, LC COLLATE, LC TIME, LC_NUMERIC, or
LC_MONETARY, when locale is a pointer to aNULL string, when the environment variable LC|ALL is
either not set or is set to NULL, when the corresponding,environment variable is either not set or i$ set to a
NULL string, and when the environment variable LANG is not aNULL string and does not specify avalid
locale, then setlocal e(category, locale) returns NUL-Lyand does not change the local e setting.

When category isLC_ALL, when locale is apeinter to a NULL string, and when the environment |variable
LC_ALL. is either not set or is set to_a NULL string, then for each of the environment Variables
LC_CTYPE, LC_COLLATE, LC_TIME, LC_NUMERIC, and LC_MONETARY that are not NULL
strings and that specify avalid locale, séttocal e(category, locale) setsthe locale for that category to the value
of the corresponding environment variable.

When category is LC_ALL; when locale is a pointer to a NULL string, when the environment |variable
LC_ALL iseither not set Or js set to a NULL string, and when the environment variable LANG ig set to a
valid locale, then, for_each of the environment variables LC_CTYPE, LC_COLLATE, LC|TIME,
LC_NUMERIC, andtbC_MONETARY that is either not set or set to a NULL string, setlocale(dategory,
locale) sets the loeale for that category to the value of the environment variable LANG.

When categoery(is LC_ALL, when locale is a pointer to a NULL string, when the environment |variable
LC_ALL Sseither not set or is set to NULL, and when any of the environment variables LC_CTYPE,
LC COLLATE,LC TIME,LC_NUMERIC, and LC_MONETARY isnot aNULL string and floes not
specify~avalid locale, then setlocal e(category, local€) returns NULL and does not change the local g setting.

Wheén category is LC_ALL, when locale is a pointer to a NULL string, when the environment |variable

LC_ALL is either not set or is set to a NULL, when any of the environment variables LC_CTYPE,
LC_COLLATE,LC_TIME,LC_NUMERIC, and LC_MONETARY iseither not set or isset toaNULL
string, and when the environment variable LANG isnot a NULL string and does not specify avalid locale,
then setlocal e(category, locale) returns NULL and does not change the locale setting.

8.1.3.3 Returns (8.1)

There are no assertions specific to this subclause.
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8.1.3.4 Errors (8.1)

There are no assertions specific to this subclause.

8.1.4 Mathematics Functions (8.1)

8.1.4.1 Synopsis (8.1)

01(A)

02(C)

IEEE Std 2003.1-1992 (Reaff 2000)

For funct() of acos(), asin(), atan(), co¥(), sin(), tan(), cosh(), sinh(), tanh(), exp(), log(), log10(), sgrt(), ceil(),

fabs(), and floor():

H-thetmptementatronprovites€-Standard2}—support:
When the header <mat h. h> isincluded, then the function prototype
doubl e funct (doubl e) isdeclared. (See GA36in 2.7.3.)
Otherwise:
When the header <mat h. h> isincluded, then the function funct() is declared with t
type double. (See GA36in2.7.3.)

For funct() of atan2(), pow(), and fmod():
If the implementation provides C Standard {2} support:
When the header <mat h. h> isincluded, then the function‘prototype
doubl e funct (doubl e, doubl e) isdeclared. (See GA36in2.7.3.)
Otherwise:
When the header <mat h. h> isincluded, then thé:function funct() is declared with t
type double. (See GA36in2.7.3.)

For frexp():
If the implementation provides C Standard {2} ‘support:
When the header <mat h. h> isincluded, then the function prototype
doubl e frexp(doubl e, int,*) isdeclared. (See GA36in 2.7.3.)
Otherwise:
When the header <mat h. h>uis included, then the function frexp() is declared with t
type double. (See GA36in2.7.3.)

For Idexp():
If the implementation ptevides C Standard {2} support:
When the header<mat h. h> isincluded, then the function prototype
doubl e I .dexp(doubl e, int) isdeclared. (See GA36in2.7.3.)
Otherwise:
When the header <mat h. h> isincluded, then the function Idexp() is declared with t
type double. (See GA36in 2.7.3.)

For modf():
[f\the implementation provides C Standard {2} support:
When the header <mat h. h> isincluded, then the function prototype
doubl e nodf (doubl e, doubl e *) isdeclared. (See GA36in 2.7.3.)
Otherwise:

he result

he result

he result

he result

When the header <mat h. h> isincluded, then the function modf() is declared with the result

type double. (See GA36in2.7.3.)

For funct() of acos(), asin(), atan(), co¥(), sin(), tan(), cosh(), sinh(), tanh(), exp(), log(), log10(), sgrt(), ceil(),

fabs(), floor(), atan2(), pow(), fmod(), frexp(), Idexp(), and modf():
If funct() is defined as a macro when the header <mat h. h> isincluded:

When the macro funct() is invoked with the correct argument types (or compatible argument
typesin the casethat C Standard {2} support isprovided), then it expandsto an expression with

the result type double. (See GA37in 2.7.3.)
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03(C) If theacos(), asin(), atan(), cos(), sin(), tan(), cosh(), sinh(), tanh(), exp(), log(), 10910(), sart(), ceil(), fabs(),
floor(), atan2(), pow(), fmod(), frexp(), Idexp(), or modf() function is defined as a macro in the header
<mat h. h>:

It evaluates its arguments only once, fully protected by parentheses when necessary and yields a
result value that can be used in complex expressions without requiring extra parentheses. (See GAO1
in1.3.4)

8.1.4.2 Description (8.1)

04(B) For funct() of acos(), asin(), atan(), cos(), sin(), tan() cosh() sinh() tanh(), exp(), log(), 10g10(), sart(), ceil(),
'fﬁbSO‘ﬂ‘UUI‘O‘HtHI‘I?O‘pUWO‘fWUd‘O‘ﬁ‘E’XpU, |uc1\|.)\), ard IIUUIU
If the implementation provides C Standard {2} support:
Element funct() complies with the requirements of the C Standard {2} . (See GA631nB.)
Otherwise:
Element funct() complies with the requirements of the C Standard {2} unless amended by the
PCD.1. (See GA63in 8..)
See Reason 2 in Section 5. of POSIX.3 {4}.

8.1.4.3|Returns (8.1)

There afe no assertions specific to this subclause.
8.1.4.4|Errors (8.1)

There afe no assertions specific to this subclause.
8.1.5 s¢tjimp() (8.1)

8.1.5.1|Synopsis (8.1)

01(C) | If setjmp() is not defined as a macro:

When the header <set j np. h> isincluded, then setjmp() is declared as an identifier with|external
linkage and result type int™(See GA36 in 2.7.3.)

02(C) | If setjmp() is defined as a macro’in the header <set j np. h>:
When the header'<set j np. h> is included and the macro setjmp() is invoked with the correct
argument types, then it expands to an expression with the result type int. (See GA37in 2.713.)

03(C) | If setjmp() is defined-as a macro in the header <set j np. h>:
It protectsits return value with extra parentheses when necessary. (See GAOl in 1.3.4.)

8.1.5.2|Description (8.1)

04(B) | If.theimplementation provides C Standard {2} support:
Element setjmp() complies with the requirements of the C Standard { 2} . (See GA63in 8..)

Otherwise:
Element setjmp() complies with the requirements of the C Standard {2} unless amended by the
PCD.1. (See GA63in 8.)

See Reason 2 in Section 5. of POSIX.3 {4}.
8.1.5.3 Returns (8.1)

There are no assertions specific to this subclause.
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Errors (8.1)

There are no assertions specific to this subclause.

8.1.6 longjmp() (8.1)

8.16.1

01(C)

DO1(C)

02(D)

03(C)

8.1.6.2

04(B)

8.1.6.3

Synopsis (8.1)

If the implementation provides C Standard {2} support:
When the header <set j nmp. h> isincluded, then the function prototype

IEEE Std 2003.1-1992 (Reaff 2000)

voto— Ullgj |||J(j ||p_'uuf, i ||t) —s—dectaret (SU:GASGiHZ.T.S.)
If the implementation provides Common-Usage C support:
The result type for function longjmp() is contained in 8.1 of the PCD.1. (See DGAOLin 1.3

If the implementation provides C Standard { 2} support and longjmp() is defined as a macro when th
<setj np. h>isincluded:
When the macro longjmp() is invoked with the correct argument types,(er compatible g
typesin the case that C Standard {2} support is provided), then it expands to an expression
result type void. (See GA37in 2.7.3.)

See Reason 2 in Section 5. of POSIX.3 {4}.

If longjmp() is defined as a macro in the header <set j np. h>:
It evaluates its arguments only once, fully protected by-parentheses when necessary. (See
1.3.3)

Description (8.1)
If the implementation provides C Standard {2} support:

Element longjmp() complies with the requirements of the C Standard { 2} . (See GA63 in 8.

Otherwise:
Element longjmp() complies-with the requirements of the C Standard {2} unless amende
PCD.1. (See GA63in 8..)

See Reason 2 in Section 5. of POSI X.3 {4}.

Returns (8.1)

There afe no assertions specific to this subclause.

8.1.6.4

Errors (8.1)

There affe no assertions specific to this subclause.

3.3)
e header

rgument
with the

A0l in

d by the

8.1.7 clearerr() (8.1)

8.1.7.1

01(C)

DO1(C)

Synopsis (8.1)

If the implementation provides C Standard {2} support:
When the header <st di 0. h> isincluded, then the function prototype
void clearerr(FILE *) isdeclared. (See GA36in 2.7.3.)

If the implementation provides Common-Usage C support:

Theresult type for function clearerr() is contained in 8.1 of the PCD.1. (See DGA01in 1.3.3.3.)
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02(D) If theimplementation provides C Standard {2} support and clearerr() is defined as a macro when the header
<st di 0. h>isincluded:
When the macro clearerr() is invoked with the correct argument types (or compatible argument
typesin the case that C Standard {2} support is provided), then it expandsto an expression with the
result type void. (See GA37in 2.7.3))

See Reason 2 in Section 5. of POSIX.3 {4}.

03(C) If clearerr() isdefined as amacro in the header <st di 0. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary. (See GAOL in
1.3.3)

8.1.7.2|Description (8.1)

04(B) | If theimplementation provides C Standard {2} support:
Element clearerr() complies with the requirements of the C Standard {2} . (See GA63in 8.

~

Otherwise:
Element clearerr() complies with the requirements of the C Standard\{2} unless amendefl by the
PCD.1. (See GA63in 8..)

See Reason 2 in Section 5. of POSIX.3 {4}.
8.1.7.3|Returns (8.1)

There afe no assertions specific to this subclause.
8.1.7.4|Errors (8.1)

There afe no assertions specific to this subclause.
8.1.8 fglose() (8.1)

8.1.8.1|Synopsis (8.1)

01(A) | If theimplementation providesC'Standard {2} support:
When the header €st*di 0. h> isincluded, then the function prototypei nt fcl ose( FI[LE *)
is declared. (See GA36in2.7.3.)

Otherwise:
When the header <st di 0. h> isincluded, then the function fclose() is either declared with result
type.dntor not declared in the header. (See GA36in 2.7.3.)

02(C) | If fclose()isdefined as a macro when the header <st di 0. h> isincluded:
When the macro fclose() isinvoked with the correct argument types (or compatible argument types
in the case that C Standard {2} support is provided), then it expands to an expression with the result
typeint. (See GA37in2.7.3.)

03(C) If fclose() is defined as a macro in the header <st di 0. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

8.1.8.2 Description (8.2.3.2)

04(A) Thefclose() function deall ocates the file descriptor underlying the stream indicated by its argument (i.e., this
file descriptor will be made available for subsequent open()s by the process), and a value of zero is returned.
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05(A)

RO1

06(B)

07(A)

08(B)

09(B)

10(B)

11(A)

12(A)

8.1.8.3

R0O2

8.1.8.4

3(C)

14(A)

15(C)

16(D)
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When a call to fclose() on the stream is performed, then all outstanding record locks owned by the process on
the file associated with the stream are removed.

When acall to fclose() is interrupted by a signal that is to be caught, then the call to fclose() returns a value
of (int)- 1 and setserrno to [EINTR]. (See Assertion 15in 8.1.8.4.)

When all file descriptors associated with a pipe have been closed by fclose(), then data remaining in the pipe
is discarded.

See Reason 3 in Section 5. of POSIX.3 {4}.
When all file descriptors associated with a FIFO special file have been closed by fclose(), then dataremaining

rthe FHFOtsdiscardedt:
When al file descriptors associated with an open file description have been closed by fclose()-then the open
file description is freed.

See Reason 1in Section 5. of POSIX.3 {4}.

When al file descriptors associated with a file have been closed by fclose(), and when the link count of the
fileis zero, then the space occupied by the fileis freed.

See Reason 1 in Section 5. of POSIX.3 {4}.

When all file descriptors associated with a file have been closed by felese(), and when the link coupt of the
fileis zero, then the fileis no longer accessible.

See Reason 3 in Section 5. of POSIX.3 {4}.

When afileis closed viafclose() by the last process that hadhit open, all time-related fields still marked for
update are updated.

When the stream is writable and buffered datais caused to be written, then a call to fclose(stream) marks for
update the st_ctime and st_mtime fields of the underlying file.

Returns (8.2.3.11)

When a call to fclose() completes upsuccessfully, then a value of EOF is returned and sets errno tolindicate
the error. (See Assertions 13-19.in 8:1.8.4.)

Errors (8.2.3.11)

If the implementatioprovides buffered streams:
When the\stream references a pipe or FIFO, and when the underlying file descriptor|has the
O_NG@NBLOCK flag set and contains insufficient capacity to accept the buffered data, thenjacall to
fclose() returns avalue of EOF and sets errno to [EAGAIN].
Testing Requirements:

Test for both a pipe and a FIFO.

\When the stream pointer argument addresses an underlying file descriptor that is closed, then acall tq fclose()

PP SR PP~ £ A ol oot wrre-ta-H-R-A-N ]
retarmsSavaaC o o alt- SCtS T T tO oot |-

If the implementation provides buffered streams:
When fclose() isterminated dueto receipt of asignal, and when no datawastransferred, then the call
to fclose() returns a value of EOF and sets errno to [EINTR].

If the implementation provides buffered streams:
When attempting to write to afile, and when flushing the output buffer would cause the size of the
fileto exceed an implementati on-defined maximum file size, then a call to fclose() returns a value of
EOF and setserrno to [EFBIG].

See Reason 3 in Section 5. of POSIX.3 {4}.
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17(D) If theimplementation provides buffered streams:
When attempting to write to a device, and when flushing the output buffer would exceed the amount
of space available for dataon that device, then acall to fclose() returns avalue of EOF and setserrno
to [ENOSPC].

See Reason 1 in Section 5. of POSIX.3 {4}.

18(C) If theimplementation provides buffered streams:
When attempting to write to a pipe or a FIFO that is not open for reading by any process, then a call
to fclose() returns a value of EOF, sets errno to [EPIPE], and sends a SIGPIPE signal to the calling
process.

TestmgRequirements:

Test for both a pipe and a FIFO.
19(PCTE_GTI_DEVICE?C:UNTESTED)

If both the behavior associated with {_POSIX_JOB CONTROL} is supported and.the implenentation
provides buffered streams:
When the process is neither ignoring nor blocking the SIGTTOU sighal-and is a member of an
orphaned background process group, and when TOSTOP is set, then a call to fclose() returns avalue
of EOF and sets errnoto [EIO].

8.1.9 fgof() (8.1)
8.1.9.1|Synopsis (8.1)

01(A) | If theimplementation provides C Standard {2} support:
When the header <st di 0. h> isincluded,.then the function prototypei nt feof (FILE *) is
declared. (See GA361in 2.7.3.)

Otherwise:
When the header <st di 0. h> isincluded, then the function feof() is either declared with regult type
int or not declared in the headerc{See GA36in 2.7.3.)

02(C) | If feof() is defined as a macro when the header <st di 0. h> isincluded:
When the macro feof().is Invoked with the correct argument types (or compatible argument|typesin
the case that C Standard {2} support is provided), then it expands to an expression with the result
typeint. (See GA87jn 2.7.3.)

03(C) | If feof() isdefined as.a'macro in the header <st di 0. h>:
It evaluatesits arguments only once, fully protected by parentheses when necessary, and protectsiits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)
8.1.9.2[Description=(8.1)

04(A) [ A cdll to feof(stream) returns nonzero when the end of file indicator associated with stream is set.

05(A) | Acdl to feof(stream) returns zero when the end of file indicator associated with stream is clear.

8.1.9.3 Returns (8.1)
There are no assertions specific to this subclause.
8.1.9.4 Errors (8.1)

There are no assertions specific to this subclause.
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8.1.10 ferror() (8.1)

8.1.10.1 Synopsis (8.1)

01(A)

02(C)

03(C)

8.1.10.

04(A)
05(A)

8.1.10.

There afe no assertions specific to this subclause.

8.1.10.

There afe no assertions specific to this subclause.

8.1.11

8.1.11.

01(A)

02(C)

03(C)

If the implementation provides C Standard {2} support:
When the header <st di 0. h> isincluded, then the function prototypei nt ferror (FI LE *)
isdeclared. (See GA36in 2.7.3.)

Otherwise:
When the header <st di 0. h> isincluded, then the function ferror() is either declared with result
type int or not declared in the header. (see GA36in 2.7.3.)

If ferror() is defined as a macro when the header <st di 0. h> isincluded:
When the macro ferror() isinvoked with the correct, argument types (or compatible argument types
in the case that C Standard {2} support is provided), then it expands to an expressionwith the result
typeint. (see GA37in 2.7.3.)

If ferror() is defined as a macro in the header <st di 0. h>:
It evaluates its arguments only once, fully protected by parentheses whenecessary, and protectsits
result value with extra parentheses when necessary. (See GAOl in 1:3.4.)

P Description (8.1)

A call to ferror(stream) returns nonzero when the error indicatoréassociated with stream is set.

A call to ferror(stream) returns zero when the error indicatof.associated with streamis clear.

B Returns (8.1)

L Errors (8.1)

flush() (8.1)
| Synopsis (8.1)

If the implementation provides C Standard {2} support:
Whenthe’header <st di 0. h> isincluded, then the function prototypei nt ffl ush(FI[LE *)
isdectared. (See GA36in 2.7.3.)

Otherwise:
When the header <st di 0. h> isincluded, then the function ffush() is either declared with result
type int or not declared in the header. (See GA36in 2.7.3.)

If fflush() is defined as a macro when the header <st di 0. h> isincluded:
When the macro fflush() is invoked with the correct argument types (or compatible argument types
in the case that C Standard {2} support is provided), then it expands to an expression with the result
typeint. (See GA37in2.7.3.)

If fflush() is defined as a macro in the header <st di 0. h>:
It evaluates its arguments only once, fully protracted by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)
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8.1.11.2 Description (8.2.3.4)

04(A) When the stream iswritable and buffered datais caused to be written, then a call to fflush() marks for update
the st_ctime and st_mtime fields of the underlying file.

8.1.11.3 Returns (8.2.3.11)

RO1 When acall to fflush() completes unsuccessfully, then avalue of EOF isreturned and setserrno to indicate the
error. (See Assertions 5-11in 8.1.11.4.)

8.1.11 g Errors(8231H

05(C) | If the implementation provides buffered streams:
When the underlying file descriptor references a pipe or a FIFO that has the O ,NONBLJCK flag
set and containsinsufficient capacity to accept the buffered data, then acall to fflush() returns avalue
of EOF and sets errno to [EAGAIN].
Testing Requirements:

Test for both a pipe and a FIFO.

06(A) | When the stream pointer argument addresses a file descriptor that is closed, then a call to fflush() feturns a
value of EOF and sets errno to [EBADF].

07(C) | If the implementation provides buffered streams:
When fflush() isterminated due to receipt of asignal, and'when no datawas transferred, ther the call
to fflush() returns avalue of EOF and setserrno to{EINTR].

08(D) | If the implementation provides buffered streams:
When attempting to write to afile that excegds an implementation-defined maximum file 5ze, then
acall to fflush() returns a value of EOF and'sets errno to [EFBIG].

See Reason 3 in Section 5. of POSIX.3 {4}.

09(D) | If theimplementation provides buffered streams:
When attempting to write to a'device that has no more space for en acall to fflush() returng a value
of EOF and sets errno to {ENOSPC].

See Reason 1 in Section 5. of POSX.3 {4}.

10(C) | If theimplementation provides buffered streams:
When attempting to write to apipe or aFIFO t hat is not open for reading by any process, then a call
to fflush() (returns a value of EOF, sets errno to [EPIPE], and sends a SIGPIPE signal to the calling
process!
Testing Requirements:

Test for both a pipe and a FIFO.

11(PCTE_GTI<PEVICE?C:UNTESTED)
Ifboeth the behavior associated with {_POSIX_JOB_CONTROL} is supported and the implenjentation

providesbuffered-streams:
When the process is neither ignoring nor blocking the SIGTTOU signal and is a member of an
orphaned background process group, and when TOSTOP is set, then acall to fflush() returnsav alue

of EOF and sets errnoto [EIO].

8.1.12 fgetc() (8.1)
8.1.12.1 Synopsis (8.1)

01(A) If theimplementation provides C Standard {2} support:
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When the header <st di 0. h> isincluded, then the function prototypei nt fgetc(FILE *) is
declared. (See GA361in 2.7.3.)

Otherwise:
When the header <st di 0. h> isincluded, then the function fgetc() is either declared with result
type int not declared in the header. (See GA36in 2.7.3.)

02(C) If fgetc() is defined as a macro when the header <st di 0. h> isincluded:
When the macro fgetc() isinvoked with the correct argument types (or compatible argument typesin
the case that C Standard 2} support is provided), then it expandsto an expression with theresult type
int. (See GA371in 2.7.3.)

03(C) | If fgetc() is defined as a macro in the header <st di 0. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protects its
result value with extra parentheses when necessary. (see GA01 in 1.3.4.)

8.1.12.2 Description (8.2.3.5)

04(A) | When data was not supplied by a prior call to ungetc(), and when there has been'no previous buffegred read
operation on the stream, then a call to fgetc() marks for update the st_atime field of the underlying f{le.

8.1.12.8 Returns (8.2.3.11)

RO1 When acall to fgetc() completes unsuccessfully, then avalue of EOF isreturned and sets errno to indjcate the
error. (See Assertions 5-9in 8.1.12.4.)

8.1.12.41 Errors (8.2.3.11)

05(A) | When the underlying file descriptor references a pipe or a FIFO that has the O_NONBLOCK flag set and
containsinsufficient datato process aread reguest; then acall to fgetc() returns avalue of EOF and sgtserrno
to [EAGAIN].

Testing Requirements:
Test for both a pipe and a FHFO.

06(A) [ When the stream pointer argument-addresses afile descriptor that is not open for reading, then acall tp fgetc()
returns avalue of EOF and,setserrno to [EBADF].

07(A) | When fgetc() isterminated.due to receipt of asignal, and when no datawas transferred, then the call tp fgetc()
returns a value of EOF-ahd sets errno to [EINTR].

08(C) | If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When\the process is ignoring or blocking the SIGTTIN signal and is a member of a background
precess group, and when the stream argument references the controlling terminal, then a call to
fgetc(stream) returns a value of EO and setserrno to [EIO].

09(PCT_GTLDEVICE?C:UNTESTED)

When the process is a member of an orphaned background process group, and when the
streamargument references the controlling terminal, then a call to fgetc(stream) returns a value of
EOF and setserrno to [EIO].

8.1.13 fgets() (8.1)
8.1.13.1 Synopsis (8.1)

01(A) If theimplementation provides C Standard {2} support:
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When the header <st di 0. h> isincluded, then the function prototype
char * fgets(char *,int, FILE *) isdeclared. (See GA36in2.7.3.)

Otherwise:
When the header <st di 0. h> isincluded, then the function fgets() is declared with the result type
char *. (See GA36in 2.7.3.)

02(C) If fgets() is defined as a macro when the header <st di 0. h> isincluded:
When the macro fgets() isinvoked with the correct argument types (or compatible argument typesin
the case that C Standard 2} support is provided), then it expandsto an expression with theresult type
char*. (See GA37in 2.7.3.)

03(C) | If fgets() is defined as amacro in the header <st di 0. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protects its
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

8.1.13.2 Description (8.2.3.5)

04(A) [On acall to fgets() when data was not supplied by a prior cal to ungetc(), and*when there has [been no
previous buffered read operation on the stream, then the st_atime field of the,underlying file is marked for
update.

8.1.13.8 Returns (8.2.3.11)

RO1 When acall to fgets() completes unsuccessfully, then a NUL-L ‘pointer is returned and sets errno tolindicate
the error. (See Assertions 5-9in 8.1.13.4.)

8.1.13.4t Errors (8.2.3.11)

05(A) [When the underlying file descriptor references-a-ipe or a FIFO that has the O_NONBLOCK flag set and
contains insufficient data to process a read reguest, then a call to fgets() returns a NULL pointer and sets
errno to [EAGAIN].

Testing Requirements:
Test for both a pipe and a FFO.

06(A) | When the stream pointer argurnent addresses afile descriptor that is not open for reading, then acall tio fgets()
returnsaNULL pointer and-sets errno to [EBADF].

07(A) | When fgets() isterminated due to receipt of asignal, and when no datawas transferred, then the call o fgets()
returnsaNUL L pointer and setserrno to [EINTR].

08(C) | If the behavier'associated with {_POSIX_JOB_CONTROL} is supported:
\When the process is ignoring or blocking the SIGTTIN signal and is a member of a background
process group, and when the stream argument references the controlling terminal, then fa call to
fgets(stream) returnsa NUL L pointer and sets errno to [EIO].

09(PCTE GTI_DEVICE?C:UNTESTED)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When the process is a member of an orphaned background process group, and when the stream
argument references the controlling terminal, then a call to fgets(stream) returns a NULL pointer
and setserrno to [EIQ].
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8.1.14 fopen() (8.1)

8.1.14.1 Synopsis (8.1)

01(A)

02(C)

03(C)

8.1.14.

04(A)

05(A)

06(A)

07(A)

08(A)

09(A)

10(A)

11(A)

12(A)

13(A)

14(A)

If the implementation provides C Standard {2} support:
When the header <st di 0. h> isincluded, then the function prototype

IEEE Std 2003.1-1992 (Reaff 2000)

FI LE * fopen(const char *, const char *) isdeclared. (See GA36in2.7.3.)

Otherwise:

When the header <st di 0. h> isincluded, then the function fopen() is declared with the result type

FILE*. (See GA36in2.7.3.)

If fopen() is defined as a macro when the header <st di 0. h> isincluded:
When the macro fopen() is invoked with the correct argument types (or compatible.argumg
in the case that C Standard {2} support is provided), then it expands to an expressionwith t
type FILE *. (See GA37in 2.7.3.)

If fopen() is defined as amacro in the header <st di 0. h>:
It evaluates its arguments only once, fully protected by parentheses whenhecessary, and pr
result value with extra parentheses when necessary. (See GAOl in 1:3.4.)

P Description (8.2.3.1)
When the first filename component of the filename argument is %.” ,*and the pathname does not begi
slash, then fopen() resolves the pathname by locating the second-filename component when specifie
current working directory. (See GA14 in 2.3.6.)

et types
he result

btectsits

n with a
d) in the

When the filename argument pointsto the string “/ ", .then fopen() resolves the pathname to the root directory

of the process. (See GA15in 2.3.6.)

When the filename argument points to the stritig “/ / / ”, then fopen() resolves the pathname to
directory of the process. (See GA16in 2.3.6,)

When the filename argument points to &string beginning with a single slash or beginning with three
dlashes, then fopen() resolves the pathname by locating the first filename component of the pathnarn
root directory of the process. (See GA17 in 2.3.6.)

When thefirst filename companent of the filename argument is“..”, the pathname does not begin with
and the current working direetory is not the root directory of the process, then fopen() resolves the p
by locating the second'filename component (when specified) in the parent directory of the current

directory. (See GA18)n 2.3.6.)

When the filename argument points to the string “F1/” and F1 is a directory, then fopen() resg
pathname to)Fl™. (See GA19in 2.3.6.)

When the-argument filename points to the string “F1//" and F1 is a directory, then fopen() resd
pathnameto F1, which isin the current working directory. (See GA20in 2.3.6.)

the root

or more
e in the

aslash,
bthname
working

Ives the

Ives the

leF2in

Wheén the filename argument pointsto the string “ F1/F2", then fopen() resolves the pathname to the f

the directory F1, which isin the current working directory. (See GA21in 2.3.6.)

When the pathname argument pointsto the string “F1/./F2”, then fopen() resolves the pathname to the file F2

in the directory F1, which isin the current working directory. (See GA22in 2.3.6.)

When the filename argument pointsto the string “F1/../F1/F2", then fopen() resolves the pathname to the file

F2 inthedirectory F1, which isin the current working directory. (See GA23in 2.3.6.)

When the filename argument points to the string “FL1//F2”, then fopen() resolves the pathname to the file F2

in the directory F1, which isin the current working directory. (See GA24in 2.3.6.)
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15(C)

16(A)

17(A)

18(A)
19(A)

8.1.14.

RO1

8.1.14.

20(A)

21(A)

22(A)

23(A)

24(A)

25(A)
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If {_POSIX_NO_TRUNC} isnot supported in the corresponding directory:
When the filename component is a string of more than {NAME_MAX} bytes in a directory for
which {_POSIX_NO_TRUNC} isnot supported, then fopen() resolves the pathname component by
truncating it to {NAME_MAX} bytes. (See GA25in 2.3.6.)

On acall to fopen(filename, type), the pathname filename supports filenames containing any of the following
characters:

ABCDEFGHIJKLMNOPQRSTUVWXYZ

abcdefghij kimnopgrstuvwxyz

0123456789._-

{SeeGAD2 T 2:2:2-32)
On a call to fopen(filename, type), the pathname filename retains the unique identity of its_upper- and
lowercase letters. (See GAO3 in 2.2.2.32.)

A call to fopen() allocates afile descriptor asacall to open() does.

When acall to fopen() creates afile, then the file permission bits are set to allow hothyreading and wijiting for
owner, for group and for other users except for those bits set in the file mode creation mask of the propess. No
execute (search) permission bits are set.

B Returns (8.2.3.11)

When acall to fopen() completes unsuccessfully, then aNULL pointer is returned and sets errno tolindicate
the error. (See Assertions 20-24, 26, and 29-34in 8.1.14.4.)

L Errors (8.2.3.11)

When search permission is denied on a component af-the filename prefix, then a call to fopen(filenare, type)
returnsa NULL pointer and sets errno to [EACCES].

When the file exists and the requested readiand/or write permission is denied, then a call to fopen(f{lename,
type) returnsa NUL L pointer and sets éxrno to [EACCES].

Testing Requirements:
Test for instances, whentypeis“w”, “w+", “wb”, “wb+", or “w+b", that the file is not trurjcated.”

When the file does not exist,yand when write permission is denied for the parent directory of the fjle to be
created, then a call to fopen(filename, type) returnsaNULL pointer, sets errno to [EACCES], and thefileis
not created.

When fopen() isinterrupted by a signal, then the call to fopen(filename, type) returns a NULL pointer, sets
errno to [EINTR], and does not mark for update st_ctime and st_mtime fields of the file and parent directory
and the st_atimefield of thefile.

Whenrthe named file is a directory, and when typeis“w”, “a’, “r+", “w+", “at”, “wb", “ab”, “r+bl, “rb+",
“w+h?, “wb+”, “atb”, or “ab+”, then a call to fopen(filename, type) returns a NULL pointer, sets errno to

[ENSDIR], and does not mark for update st_ctime, st mtime, and st_atime fields of the file.

If {OPEN_MAX} £{PCTS OPEN_MAX}:
When {OPEN_MAX} file descriptors have been opened, then a subsequent call to fopen(filename,
type, mode) returnsa NUL L pointer ans sets errno to [EMFILE].
Testing Requirements:
Test for instances
¥ When thefile does not exist and typeis“w”, “d’, “w+", “at”, “wb”, “ab”, “wb+", “ab+”,
“w+b”, or “atb”, that the fileis not created, and
¥ When the file exists and typeis “w”, “w+", “wb”, “wb+", or “w+b", that the file is not
truncated

Copyright © 2000 IEEE All Rights Reserved


https://iecnorm.com/api/?name=aea18177ef5e3ce611bf1e13c69411ff

ISO/IEC 14515-1:2000(E)

Test Methods for Measurina Conformance to POSIX—Part 1: System Interfaces

Otherwise:

{PCTS_OPEN_MAX} files can be opened.

26({NAME_MAX} £{PCTS NAME_MAX} ?C:UNTESTED)

If the behavior associated with {_POSIX_NO_TRUNC} is supported for the underlying file:
When the length of a pathname component of filename islonger than the maximum number

IEEE Std 2003.1-1992 (Reaff 2000)

of bytes

inafilename {NAME_MAX}, then acall to fopen(filename, type) returns avalue of (int)-1 and sets

errno to [ENAMETOOLONG].

27({NAME_MAX}>{PCTS NAME_MAX}2C :UNTESTED)

28(A)

29(B)

30(A)

31(A)

32(B)

33(A)

34(C)

When the length of a pat_hname c_ompanent of filenameequals{ PCTS_NAME_MAX} ,then
fopen(filename, type) succeeds.

If {PATH_MAX} £ {PCTS PATH_MAX}:

acall to

When the length of the filename argument exceeds the maximum number of bytes in a ppthname
{PATH_MAX}, then a call to fopen(filename, type) returns a NULL peinter and sets grrno to

[ENAMETOOLONG].

Otherwise:
A filename of length {PCTS_PATH_MAX} can be opened.

When too many files are currently open in the system, then a call_to-fopen(filename, type) returns @ NUL L

pointer and sets errno to [ENFILE].

Testing Requirements:
Test for instances
¥  When the file does not exist and typesds“w”, “a’, “w+", “at”, “wb", “ab”, “wb+”
“w+b”, or “atb”, that thefileis not created, and
¥ Whenthefileexistsand typeis“w’ziw+", “wb”, “wb+", or “w+b”, that thefileisnot t

See Reason 1 in Section 5. of POSIX.3 {4}.

“abt,

uncated

When type is “r", “r+", “rb”, “r+b”, ‘or“*rb+", and when the named file does not exist, then & call to

fopen(filename, type) returnsa NUL L pointer and sets errno to [ENOENT].

When a component of the path ptefix of filename does not exist or filename points to an empty strir
to fopen(filename, type) returisa NUL L pointer and sets errno to [ENOENT].

g, acall

When the directory or_file system that would contain the new file cannot be extended, then & call to

fopen(filename, type)treturnsaNUL L pointer, sets errno to [ENOSPC], and the file is not created.
See Reason 1 in Section 5. of POSIX.3 {4}.

When a component of the filename prefix is not a directory, then a call to fopen(filename, type) returns a

NULL pointer and setserrno to [ENOTDIR].
If the implementation supports a read-only file system:

When the named file resides on aread-only file system, and when typeis“w”, “a’, “r+", “w+", “at+”,
[T =il (T3P 1) [TE 2L [T "Ll (TR %L TRV "Ll 113 L PR 1P “NE L) +lhan 1l 4+ £ L£: 1 ~ t
wio—, aJ ., g, 9, Wi, wior , oard, Ul agT, aicha car (O TOPCHTTTeriaiTIc, ype)

returnsaNULL pointer and sets errno to [EROFS].
Testing Requirements:
Test for instances

¥ When thefile does not exist and typeis“w”, “a’, “w+", “at”, “wb”, “ab”, “wb+", “ab+”,

“w+b”, “at+b”, that thefileis not created, and
¥ When the file exists and typeis “w”, “w+", “wb”, “wb+", or “w+b”, that the fi
truncated
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8.1.15 fputc() (8.1)

8.1.15.1 Synopsis (8.1)

01(A)

02(C)

03(C)

8.1.15.

04(A)

8.1.15.

RO1

8.1.15.

05(A)

06(A)

07(A)

08(B)

09(B)

234

If the implementation provides C Standard {2} support:
When the header <st di 0. h> isincluded, then the function prototype
int fputc(int, FILE *) isdeclared. (See GA36in 2.7.3)

Otherwise:

IEEE Std 2003.1-1992 (Reaff 2000)

When the header <st di 0. h> isincluded, then the function fputc() is either declared with result

type int or not declared in the header. (See GA36in 2.7.3.)

If fputc() is defined as a macro when the header <st di 0. h> isincluded:

When the macro fputc() isinvoked with the correct argument types (or compatible argument typesin

the case that C Standard {2} support is provided), then it expands to an expressionvith t
typeint. (See GA37in2.7.3)

If fputc() is defined as amacro in the header <st di 0. h>:
It evaluates its arguments only once, fully protected by parentheses whenhecessary, and pr
result value with extra parentheses when necessary. (See GAOl in 1:3.4.)

P Description (8.2.3.6)

On acall to fputc() the st_ctime and st_mtime fields of the file are marked for update when datais g
be written.

Testing Requirements:

he result

btectsits

aused to

Test for the cases when a call to fputc() is followed by calls to fflush(), fclose(), exit(), and abort().

B Returns (8.2.3.11)

When acall to fputc() completes unsuccessfully, then avalue of EOF isreturned and setserrno to ind
error. (See Assertions 5-11in 8.1.15.4)

L Errors (8.2.3.11)

When the underlying file descriptor references a pipe or a FIFO that has the O_NONBLOCK flag
contains insufficient capacity to accept the buffered data, then acall to fputc() returns avalue of EOF
errno to [EAGAIN].

Testing Requirements:
Test.for both a pipe and a FIFO.

When thé stream pointer argument addresses afile descriptor that is not open for writing, then acall t
returns-avalue of EOF and sets errno to [EBADF].

\When fputc() isterminated due to receipt of asignal, and when no datawas transferred, then the call t

catethe

set and
and sets

b fputc()

b fputc()

PP TRTI-Y ol £ N ol oot rn. + [CINTR]
TCtUuimioavauC Ul LU AU oCtlo TITTIu tu lI_II\I 1 I\J.

When attempting to write to afile that exceeds an implementation-defined maximum file size, then
fputc() returns avalue of EOF and sets errno to [EFBIG].

See Reason 3 in Section 5. of POSIX.3 {4}.

When attempting to write to a device that has no more space for data, then a call to fputc() returns a
EOF and sets errno to [ENOSPC].

See Reason 1 in Section 5. of POSIX.3 {4}.

acdl to

value of
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10(A) When attempting to writeto a pipe or aFIFO that is not open for reading by any process, then acall to fputc()
returns a value of EOF, sets errno to [EPIPE]. and sends a SIGPIPE signal to the calling process.

Testing Requirements:
Test for both a pipe and a FIFO.

11(PCTS_GTI_DEVICE?C:UNTESTED)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When the process is neither ignoring nor blocking the SIGTTOU signal and is a member of an
orphaned background process group, when TOSTOP is set, and when the stream referenced is the
controlling terminal, then a call to fputc(stream) returns a value of EOF and sets errno to [EIO].

8.1.16 {puts() (8.1)
8.1.16.1 Synopsis (8.1)

01(A) | If theimplementation provides C Standard {2} support:
When the header <st di 0. h> isincluded, then the function prototype
int fputs(const char *, FILE *) isdeclared. (See GA36in 2.7.3)

Otherwise:
When the header <st di 0. h> isincluded, then the function fputs() is either declared with result
type int or not declared in the header. (See GA36 in 2.7,3)

02(C) | If fputs() is defined as a macro when th header <st di 0. h>/is'iacluded:
When the macro fputs() isinvoked with the corregt-argument types (or compatible argument|typesin
the case that C Standard {2} support is provided); then it expands to an expression with the result
typeint. (See GA37in 2.7.3)

03(C) | If fputs() is defined as a macro in the header <stcdi 0. h>:
It evaluates its arguments only once{ully protected by parentheses when necessary, and protectsits
result value with extra parentheses:when necessary. (See GAOL in 1.3.4)
8.1.16.2 Description (8.2.3.6)

04(A) [Onacall to fputs(), the st_ctime and st_mtime fields of the file are marked for update between its syccessful
completion and the nest successful completion of a call to either fflush() or fclose() on the same str¢am or a
call to exit() or abort().
8.1.16.8 Returns (8.2.3-11)

RO1 When a callofputs() compl etes unsuccessfully, then avalue of EOF isreturned and sets errno to indjcate the
error. (SeeAssertions 5-11in 8.1.16.4)

8.1.16.4t Errars (8.2.3.11)

05(A) When the underlying file descriptor references a pipe or a FIFO that has the O_NONBLOCK flag set and
contains insufficient capacity to accept the buffered data, then acall to fputs() returns avalue of EOF and sets
errno to [EAGAIN].

Testing Requirements:
Test for both a pipe and a FIFO.

06(A) When the stream pointer argument addresses afile descriptor that is not open for writing, then acall to fputs()
returns a value of EOF and sets errno to [EBADF]
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07(A) When fputs() isterminated due to receipt of asignal, and when no datawas transferred, then the call to fputs()
returns a value of EOF and sets errno to [EINTR].

08(B) When attempting to write to afile that exceeds an implementation defined maximum file size, then a call to
fputs () returns avalue of EOF adn sets errno to [EFBIG].

See Reason 3 in Section 5. of POSIX.3 {4}.

09(B) When attempting to write to a device that has no more space for data, then a call to fputs() returns a value of
EOF and sets errno to [ENOSPC].

See Reason 1 in Section 5. of POSIX.3 {4}.

10(A) | When attempting to writeto a pipe or a FIFO that is not open for reading by any process, then a cathtp fputs()
returns a value of EOF, sets errno to [EPIPE], and sends a SIGPIPE signal to the calling process.

Testing Requirements:
Test for both a pipe and a FIFO.

11(PCT[S_GTI_DEVICE?C:UNTESTED)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When the process is neither ignoring nor blocking the SIGTTOU.signal and is a member of an
orphaned background process group, when TOSTOP is set, andhwhen the stream referenced is the
controlling terminal, then a call to fputs(s, stream) returns avalue of EOF and sets errno tg[EIO].

8.1.17 fread() (8.1)
8.1.17.1 Synopsis (8.1)

01(A) |[If theimplementation provides C Standard {2} support:
When the header <st di 0. h> isincluded, then the function prototype
size_t fread(void *,sizext, size t, FILE *) isdeclared. (See GA36in2.7.3.)

Otherwise:
When the headr <st di 0. h>.4sincluded, then the function fread() is declared with the regult type
size t. (See GA36in 2.7.3)

02(C) |[If fread() is defined as a macroWwhen the header <st di 0. h> isincluded:
When the macro fread() is invoked with the correct argument types (or compatible argument types
in the case that C Standard {2} support is provided), then it expands to an expression with the result
type size t.(See GA37in 2.7.3)

03(C) | If fread() is defined as amacro in the header <st di 0. h>:
It evalbietes its arguments only once, fully protected by parentheses when necessary, and protects its
résult value with extra parentheses when necessary. (See GAOL in 1.3.4)

8.1.17.2 Description (8.2.3.5)

04(A) onacattofread—whendata-washot-supphed-by-aprioreat-totngete(—eant-when-there-has-been no
previous buffered read operation on the stream, then the st_atime field of the underlying file is marked for
update.

8.1.17.3 Returns (8.2.3.11)

RO1 When acall to fread() completes unsuccessfully, then the count returned is less than requested and sets errno
to indicate the error. (See Assertions 5-9in 8.1.17.4.)
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8.1.17.4 Errors (8.2.3.11)

05(A) When the underlying file descriptor references a pipe or a FIFO that has the O_NONBLOCK flag set and
contains insufficient data to process a read request, then a call to fread() returns a value less than requested
and sets errno to [EAGAIN].

Testing Requirements:
Test for both a pipe and a FIFO.

06(A) When the stream pointer argument addresses afile descriptor that isnot open for reading, then acall to fread()
returns avalue of (size_t)0 and sets errno to [EBADF].

07(A) | When fread() is terminated due to receipt of a signal, and when no data was transferred, then-the call to
fread() returns avalue of (size t)0 and setserrno to [EINTR].

08(C) | If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When the process is ignoring or blocking the SIGTTIN signal and is a member ‘of a background
process group, and when the stream argument references the controlling terminal, then fa call to
fread(ptr, size, nmemb, stream) returns avalue of (size_t)0 and sets errnp,te [EIO].

09(PCT|S_GTI_DEVICE?C:UNTESTED)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When the process is a member of an orphaned background. process group, and when the stream
argument references the controlling terminal, then a call, to.fread(ptr, size, nmemb, stream) feturnsa
value of (size t)0 and setserrno to [EIQ].

8.1.18 freopen() (8.1)
8.1.18.1 Synopsis (8.1)

01(A) | If theimplementation provides C Standard { 2} \support:

When the header <st di 0. h> isincluded, then the function prototype
FILE * freopen(const ~char *, const char *, FILE *) isdeclared. (S¢e GA36
in2.7.3)

Otherwise:
When the header <st.di 0. h> isincluded, then the function freopen() is declared with the result
type FILE*. (See GA36in 2.7.3.)

02(C) | If freopen() is definedias'a macro when the header <st di 0. h> isincluded:
When the macro freopen() isinvoked with the correct argument types (or compatible argument types
in thecase that C Standard {2} support is provided), then it expands to an expression with the result
type FILE *. (See GA37in 2.7.3.)

03(C) |[If freopen() is defined as amacro in the header <st di 0. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

8.1.18.2 Description (8.2.3.3)

04(A) When thefirst filename component of the filename argument is“.”, and the pathname does not begin with a
dlash, then freopen() resolves the pathname by locating the second filename component (when specified) in

the current working directory. (See GA14in 2.3.6.)

05(A) When the filename argument points to the string “/ ”, then freopen() resolves the pathname to the root
directory of the process. (See GA15in 2.3.6.)
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06(A)

07(A)

08(A)

09(A)

10(A)

11(A)

12(A)

13(A)

14(A)

15(C)

16(A)

17(A)

18(A)
19(A)

20(A)

RO1

21(B)
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When the filename argument points to the string “/ / / ”, then freopen() resolves the pathname to the root
directory of the process. (See GA16in 2.3.6.)

When the filename argument points to a string beginning with a single slash or beginning with three or more
dlashes, then freopen() resolves the pathname by locating the first filename component of the pathname in the
root directory of the process. (See GA17 in 2.3.6.)

When thefirst filename component of the filename argument is*“..”, the pathname does not begin with aslash,
and the current working directory is not the root directory of the process, then freopen() resolves the
pathname by |ocating the second filename component (when specified) in the parent directory of the current
working directory. (See GA18in 2.3.6.)

When the filename argument points to the string “F1/” and F1 is a directory, then freopen() resqlves the
pathnameto F1, which isin the current working directory. (See GA19in 2.3.6.)

When the argument filename points to the string “FL/" and F1 is a directory, then fregpen() resqglves the
pathnameto F1, which isin the current working directory. (See GA20in 2.3.6.)

When the filename argument pointsto the string “ F1/F2", then freopen() resolves thepathnameto the file F2
in the directory F1, which isin the current working directory. (See GA21 in 2.3.6)

When the pathname argument points to the string “F1/./F2”, then freopen() resolves the pathname tg the file
F2 inthedirectory F1, which isin the current working directory. (See GA22 in 2.3.6.)

When the filename argument points to the string “F1/../F1/F2", theh-reopen() resolves the pathnane to the
file F2 inthedirectory F1, which isin the current working directory. (See GA23in 2.3.6.)

When the filename argument pointsto the string “ F1//F2”, thien freopen() resolves the pathname to the file F2
in the directory F1, which isin the current working direetory. (See GA24in 2.3.6.)

If {_POSIX_NO_TRUNC} isnot supported in the carresponding directory:
When the filename component is a string.of more than {NAME_MAX} bytes in a diregtory for
which {_POSIX_NO_TRUNC} is net-stpported, then freopen() resolves the pathname component
by truncating it to { NAME_MAX}\bytes. (See GA25in 2.3.6.)

On acall to freopen(filename, mode, streaf), the pathname filename supports filenames containing afy of the

following characters:
ABCDEFGHIJKLMNQOPQRSTUVWXYZ
abcdefghijklmnopqgrstiywxyz
0123456789._-

(See GA02in 2.2.2.32)

On acall to freopen(filename, mode, stream), the pathname filename retains the unique identity of ifs upper-
and lowercasedetters. (See GA03in 2.2.2.32))

A call to freopen() alocates afile descriptor asacall to open() does.

The freopen() function deallocates the file descriptor underlying the stream indicated by its argument (i.e.,
thisfile descriptor will be made available for subsequent open()s by the process).

\Abhan 1l 4+ £ N o tha ot et aAtlhan oll ~ ot P HIZ 1] | waraach oy s £
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on the file associated with the stream are removed.

When acall to freopen() isinterrupted by asignal that isto be caught, then the call to freopen() returnsavalue
of (int).1 and setserrno to [EINTR]. (See Assertion 32in 8.1.18.4.)

When all file descriptors associated with a pipe have been closed by freopen(), then data remaining in the pipe
is discarded.

See Reason 3 in Section 5. of POSIX.3 {4}.
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22(A)

23(B)

24(B)

25(B)

26(A)

27(A)

28(A)

8.1.18.

R0O2

8.1.18.

29(A)

30(A)

31(A)

32(A)

33(A)

34(B)
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When al file descriptors associated with a FIFO special file have been closed by freopen(), then data
remaining in the FIFO is discarded.

When all file descriptors associated with an open file description have been closed by freopen(), then the open
file description is freed.

See Reason 1 in Section 5. of POSIX.3 {4}.

When all file descriptors associated with afile have been closed by freopen(), and when the link count of the
fileis zero, then the space occupied by the fileis freed.

See Reason 1 in Section 5. of POSIX.3 {4}.

When all file descriptors associated with afile have been closed by freopen(), and when the link eoupnt of the
fileis zero, then the fileis no longer accessible.

See Reason 3 in Section 5. of POSIX.3 {4}.

When afileis closed viafreopen() by the last process that had it open, al time-related'fields still marked for
update are updated.

When the referenced stream is writable, and when buffered data has not yet been written, then a call to
freopen(filename, mode, stream) marks for update the st_ctime and st_mtimefields of the underlying file.

When acall to freopen() creates afile, then the file permission bits arg-set'to allow both reading and writing
for owner, for group and for other users except for those bits set in thiefite mode creation mask of the|process.
No execute (search) permission bits are set.

B Returns (8.2.3.11)

When acall to freopen() completes unsuccessfully, thenraNUL L pointer isreturned and sets errno tolindicate
the error. (See Assertions 29-33, 35, 38-43in 8.1.184.)

L Errors (8.2.3.11)
When search permission is denied on-a component of the filename prefix, then a call to freopen(f{lename,

mode, stream) returnsaNUL L pointer and sets errno to [EACCES].

When the file exists and the reguested read and/or write permission is denied, then acall to freopen(f{lename,
mode, stream) returns a NUL [* pointer and sets errno to [EACCES].

Testing Reguirements:;
Test for inStances when modeis“w”, “w+", “wb”, “wb+”, or “w+b"that the file is not trun¢ated.

When the file does not exist, and when write permission is denied for the parent directory of the fjle to be
created, then acall to freopen(filename, mode, stream) returnsa NUL L pointer, setserrno to [EACCES], and
thefileisnot created.

When freopen() is interrupted by a signal, then the call to freopen(filename, mode, stream) returns a NUL L
pointer, sets errno to [EINTR], and does not mark for update st_ctime and st_mtime fields of thelfile and

'~ H + r and tha o UHIZCOSN SN P P 12N H |
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When the named fileis adirectory, and when modeis“w”, “a’, “r+", “w+", “a+", “wh”, “ab”, “r+b”, “rb+",
“w+b”, “wb+", “at+b”, or “ab+”, then a call to freopen(filename, mode, stream) returnsa NUL L, pointer, sets
errno to [EISDIR], and does not mark for update st_ctime, st_mtime, and st_atime fields of thefile.

If {OPEN_MAX} £ {PCTS OPEN_MAX}:
When {OPEN_MAX} file descriptors have been opened, then a subsequent call to
freopen(filename, mode, stream) returnsa NUL L pointer and sets errno to [EMFILE].
Testing Requirements:
Test for instances
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% Whenthefiledoesnot exist and modeis“w”, “a’, “w+", “a+”, “wb”, “ab”, “wb+", “ab+",
“w+b”, or “at+b”, that the file is not created, and
% When thefile existsand modeis “w”, “w+" , “wb” , “wb+", or “w+b”, that the fileis not
truncated
Otherwise:
{PCTS_OPEN_MAX} file descriptors can be opened.
See Reason 1 in Section 5. of POSIX.3 {4}.

35({NAME_MAX} £{PCTS NAME_MAX}?C: UNTESTED)
If the behavior associated with {_POSIX_NO_TRUNC} is supported for the underlying file:

Wherrthetengthrofapettmamecomponentof-fitemame tstongertharrthemeaximomnomber; of bytes
in a filename {NAME_MAX}, then a call to freopen(filename, mode, stream) returns_a NUL L
pointer and sets errno to [ENAMETOOLONG].

36({ NAME_MAX}>{PCTS NAME_MAX}2C :UNTESTED)

If the behavior associated with {_POSIX_NO_TRUNC} is supported for the underlying file:
When the length of a pathname component of filename equals{ PCTS NAME_MAX}, thenacall to
freopen(filename, mode, stream) succeeds.

37(A) |If {PATH_MAX} £ {PCTS PATH_MAX}:
When the length of filename argument exceeds the maximum ‘number of bytes in a pgthnAme
{PATH_MAX}, then a cal to freopen(filename, mode, stteam) returns a NULL pointer pnd sets
errno to [ENAMETOOLONG].

Otherwise:
A filename of { PCTS_PATH_MAX} can be opened.

38(B) [When too many files are open in the system at the\point at which freopen() tries to allocate a hew file
descriptor, then a call to freopen(filename, mode,“stream) returns a NULL pointer and sets rrno to
[ENFILE].

Testing Requirements:
Test for instances
% When the file does not.exist and mode is “w”, “a’, “w+", “at+”, “wb ", “ab”, “wb+"[, “ab+",
“w+b”, or “at+b”, thatthefileis not created, and
% When the file eXists and mode is “w”, “w+", “wb”, “wb+", or “w+b”, that the file is not
truncated
See Reason 1 in‘Section 5. of POSIX.3 {4}.

39(A) | When the mode is(“r§; “r+", “rb”, “r+b”, or “rb+", and when the named file does not exist, then g call to
freopen(filename, mode, stream) returnsa NUL L pointer and sets errno to [ENOENT].

40(A) [ When acomponent of the path prefix of filename does not exist or filename points to an empty string, then a
call to freopen(filename, mode, stream) returnsa NUL L pointer and sets errno to [ENOENT].

41(B) |When the directory or file system that would contain the new file cannot be extended, then & call to
freopen(filename, mode, stream) returnsaNUL L pointer, setserrno to [ENOSPC], and the file is not|created.

See Reason 1 in Section 5. of POSIX.3 {4}.

42(A) When a component of the filename prefix is not a directory, then a call to freopen(filename, mode, stream)
returnsaNULL pointer and setserrno to [ENOTDIR].

43(C)  If the implementation supports a read-only file system:
When the named file resides on a read-only file system, and when mode is “w”, “&’, “r+", “w+",
“at”, “wb”, “ab”, “r+b”, “rb+"", “w+b”, “wb+", “atb”, or “ab+", then a cal to freopen(filename,
mode, stream) returns 8 NUL L pointer and sets errno to [EROFS].
Testing Requirements:
Test for instances
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% Whenthefiledoesnot exist and modeis“w”, “a’, “w+", “a+”, “wb”, “ab”, “wb+", “ab+",
“w+b”, or “at+b”, that the file is not created, and

% When the file exists and mode is “w”, “w+", “wb”, “wb+", or “w+b", that the file is not
truncated

8.1.19 fseek() (8.1)
8.1.19.1 Synopsis (8.1)
01(A) If theimplementation provides C Standard {2} support:
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int fseek(FILE *, long int, int) isdeclared. (See GA36in2.7.3.)

Otherwise:
When the header <st di 0. h> isincluded, then the function fseek() is either declared with result
type int or not declared in the header. (See GA36in 2.7.3.)

02(C) | If fseek() is defined as a macro when the header <st di 0. h> isincluded:
When the macro fseek() isinvoked with the correct argument types (or compatible argument typesin
the case that C Standard {2} support is provided), then it expands'to’an expression with the result
typeint. (See GA37in2.7.3.)

03(C) | If fseek() isdefined asamacro in the header <st di 0. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsiits
result value with extra parentheses when necessary,(See GAO1 in 1.3.4.)

8.1.19.P Description (8.2.3.7)

RO1 When the file is capable of seeking, and when the file offset has been set beyond the end of existing datain
the file by acall to fseek() followed by a call towrite(), then data read from gaps in the file (areas where no
data has been written) appear as though bytes with the value zero had been written. (See Assertipn 18 in
9.5.2)

04(A) [Whenthefileiscapable of seeking, and when buffered data written by fseek(), if any, does not extend thefile,
then a call to fseek() does not, by, itself, extend the size of thefile.

05(A) [ When the stream iswritable-andbuffered data had not yet been written, then acall to fseek() marksfqr update
the st_ctime and st_mtime fields of the underlying file.

06(A) | When acall to fflush():was the most recent operation [excluding ftell ()], then a call to fseek() adjusts the file
offset in the underlying open file description to reflect the location specified by the fseek() call.

8.1.19.8 Returns 8.2:3.11)

R0O2 Whenraeall to fseek() completes unsuccessfully, then anonzero value is returned and errno is set tolindicate
the error. (See Assertions 7-11in 8.1.19.4)

8.1.19.4 Errors (8.2.3.11)
07(A) When the stream pointer argument addresses a file descriptor that is closed, then the call to fseek(stream,
offset, whence) sets errno to [EBADF] and returns a nonzero value.

08(D) If the implementation provides buffered streams:
When fseek() isterminated due to receipt of asignal, and when no datawas transferred, then the call
to fseek() sets errno to [EINTR] and returns a nonzero value.

See Reason 3 in Section 5. of POSIX.3 {4}.
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09(D)

10(D)

11(A)

8.1.20
8.1.20.

01(A)

02(C)

03(C)

8.1.20.
04(A)
8.1.20.

RO1

Test Methods for Measurina Conformance to POSIX—Part 1: System Interfaces

If the implementation provides buffered streams:
When buffered data had not yet been written, and when an attempt to write the data will exceed an
implementation-defined maximum file size, then a call to fseek() sets errno to [EFBIG] and returns
anonzero value.

See Reason 3 in Section 5. of POSIX.3 {4}.

If the implementation provides buffered streams:
When buffered data had not yet been written, and when an attempt is made to write to a device that
has no more space for data, then a call to fseek() sets errno to [ENOSPC] and returns a nonzero
value.

See Reason 1 in Section 5. of POSX.3 {4}.

When the underlying open file descripton references a pipe or FIFO, then a call to fseek(). 'sets grrno to
[ESPIPE], returns a nonzero value, and the value of the file pointer is not changed.

Testing Requirements:

Test for both a pipe and a FIFO.
tell() (8.1)
| Synopsis (8.1)

If the implementation provides C Standard {2} support:
When the header <st di 0. h> isincluded, then the function prototype
long int ftell (FILE *) isdeclared. (See’GA36in 2.7.3.)

Otherwise:
When the header <st di 0. h> isincluded, then the function ftell() is declared with the regult type
longint. (See GA36in2.7.3.)

If ftell() is defined as a macro when the header<st di 0. h> isincluded:
When the macro ftell() isinvoked with the correct argument types (or compatible argument|typesin
the case that C Standard {2} -support is provided), then it expands to an expression with the result
type long int. (See GA37:in.2.7.3.)

If ftell() is defined as a macro.ifi the header <st di 0. h>:
It evaluates its argunients only once, fully protected by parentheses when necessary, and protectsits
result value wjth extra parentheses when necessary. (See GAOlin 1.3.4.)

P Description (8:2:3.10)

Theresult of, acall to ftell() after an fflush() is the same as the result before the fflush().

B Returns (8.2.3.11)

Wheén acall to ftell() completes unsuccessfully, then avalue of (long)-1is returned and sets errno tolindicate

the error. (See Assertions5and 6in 8.1.20.4.)

8.1.20.4 Errors (8.2.3.11)

05(A)

06(A)

242

When the stream pointer argument addresses a file descriptor that is closed, then the call to ftell() returns a
value of (long)-1 and sets errno to [EBADF].

When the underlying open file description references a pipe or a FIFO, then the call to ftell() returns avalue
of (long)-1 and sets errno to [ESPIPE].
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Testing Requirements:
Test for both a pipe and a FIFO.

8.1.21 fwrite() (8.1)

8.1.21.1 Synopsis (8.1)

01(A)

If the implementation provides C Standard {2} support:
When the header <st di 0. h> isincluded, then the function prototype

IEEE Std 2003.1-1992 (Reaff 2000)

size_t fwrite(const void *, size_ t, size_t, FInE *) isdeclared. (See GA36

02(C)

03(C)

8.1.21.

04(A)

05({ PIF

8.1.21.

RO1

8.1.21.

06(A)

273
Otherwise:

When the header <st di 0. h> isincluded, then the function fwrite() is declared with the ref
size t. (See GA36in 2.7.3.)

If fwrite() is defined as a macro when the header <st di 0. h> isincluded:
in the case that C Standard {2} support is provided), then it expandsto an expression with t
type size t. (See GA37in 2.7.3.)

If fwrite() is defined as amacro in the header <st di 0. h>:
It evaluates its arguments only once, fully protected by paréntheses when necessary, and pr
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)

P Description (8.2.3.6)

On acdl to fwrite(), the st_ctimeand st_mtimefields of the file are marked for update between its sy
completion and the next successful completion of acal to either fflush() or fclose() on the same str
call to exit()or abort().

E_BUF}£{PCTS_PIPE_BUF}?A:UN TESTED)

When fwrite() writes greater than zero-bytes but fewer than requested, then the error indicator for th
is set.
B Returns (8.2.3.11)

When a call to fwrite()xcompletes unsuccessfully, and when no bytes are written, then a value o
returned and errno(s'set to indicate the error. (See Assertions 6-12 in 8.1.21.4.)

L Errors (8.2:3:11)
When the-underlying file descriptor references a pipe era FIFO that has the O_NONBLOCK flag

contains insufficient capacity to accept any of the buffered data, then a call to fwrite() sets
[EAGAIN]and returns a value of zero.

sult type

When the macro fwrite() isinvoked with the correct argument types (or compatible argument types

he result

btectsits

ccessful

eam or a

e stream

ZEero is

set and
brrno to

07(A)

08(A)

09(B)

Testing Requirements:
Test for both a pipe and a FIFO.

When the stream pointer argument addresses a file descriptor that is not open for writing, then a call to

fwrite() sets errno to [EBADF] and returns a value of zero.

When fwrite() is terminated due to receipt of a signal, and when no data was transferred, then the call to

fwrite() setserrno to [EINTR] and returns a value of zero.

When attempting to write to afile that exceeds an implementation-defined maximum file size, and when no

bytes are written to the file, then a call to fwrite() sets errno to [EFBIG] and returns a value of zero.
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See Reason 3 in Section 5. of POSIX.3 {4}.

10(B) When attempting to writeto adevice that has no more space for data, and when no bytes are written to the file,
then acall to fwrite() sets errno to [ENOSPC] and returns a value of zero.

See Reason 1 in Section 5. of POSIX.3 {4}.

11(A) When attempting to write to a pipe or aFIFO that is not open for reading by any process, then acall to fwrite()
sets errno to [EPIPE], returns a value of zero, and sends a SIGPIPE signal to the calling process.

Testing Requirements:
Test for both a pipe and a FIFO.

12(PCT[S_GTI_DEVICE?C :UNTESTED)

If the behavior associated with { POSIX_JOB_CONTROL} is supported:
When the process is neither ignoring nor blocking the SIGTTOU signal and js asmember of an
orphaned background process group, when TOSTOP is set, and when the streamreferenced is the
controlling terminal, then a call to fwrite(ptr, size, nmemb, stream) sets erprn0o’ [EIO] and feturns a
value of zero.

8.1.22 getc() (8.1)
8.1.22.1 Synopsis (8.1)
01(A) | If theimplementation provides C Standard {2} support:

When the header <st di 0. h> isincluded, then the‘function prototypei nt get c(FI LE *) is
declared. (See GA361in 2.7.3.)

Otherwise:
When the header <st di 0. h> is includéd; then the function getc() is either declared with result
type intor not declared in the header.«(See GA36 in 2.7.3.)

02(C) | If getc() is defined as a macro when the header <st di 0. h> isincluded:
When the macro getc() isinvoked'with the correct argument types (or compatible argument|typesin
the case that C Standard {2}, support is provided), then it expands to an expression with the result
typeint. (See GA37in2.7:3.)

03(C) | If getc() is defined as a macroiin'the header <st di 0. h>:
It evaluates its argument one or more times, fully protected by parentheses when necessary, and
protects its results value with extra parentheses when necessary.

8.1.22.2 Description (8.2.3.5)

04(A) |When datawas not supplied by a prior call to ungetc(), and when there has been no previous buffgred read
operationh.an the stream, then a call to getc() marks for update the st_atimefield of the underlying fil

1%

8.1.22.8 Returns (8.2.3.11)

RO1 When a call to getc() completes unsuccessfully, then avalue of EOF isreturned and sets errno to indicate the
error. (See Assertions 5-9in 8.1.22.4.)

8.1.22.4 Errors (8.2.3.11)
05(A) When the underlying file descriptor references a pipe or a FIFO that has the O_NONBLOCK flag set and

contains insufficient datato process aread request, then a call to getc() returns avalue of EOF and setserrno
to [EAGAIN].
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Testing Requirements:
Test for both a pipe and a FIFO.

06(A) When the stream pointer argument addresses afile descriptor that is not open for reading, then acall to getc()
returns a value of EOF and sets errno to [EBADF].

07(A) When getc() isterminated due to receipt of asignal, and when no data was transferred, then the call to getc()
returns avalue of EOF and setserrno to [EINTR]

08(C) If the behavior associated with { POSIX_JOB_CONTROL}is supported:
When the process is ignoring or blocking the SIGTTIN signal and is a member of a background
process group, and when the streamargument references the controlling terminal, then a call to
getc(stream) returns a value of EOF and setserrno to [EIO].

09(PCT|S_GTI_DEVICE?C:UNTESTED)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When the process is a member of an orphaned background process,group, and when the
streamargument references the controlling terminal, then a call to getc(stream) returns a value of
EOF and setserrno to [EIO].

8.1.23 getchar() (8.1)
8.1.23.1 Synopsis (8.1)

01(A) | If theimplementation provides C Standard {2} support:
When the header <st di 0. h> isincluded, thenthefunction prototypei nt get char (vpi d) is
declared. (See GA361in 2.7.3.)

Otherwise:
When the header <st di 0. h>isincluded, then the function getchar() is either declared with result
type int or not declared in the header (See GA36 in 2.7.3.)

02(C) | If getchar() is defined as a macro when the‘header <st di 0. h> isincluded:
When the macro getchar () is ifvoked with the correct argument types (or compatible argument types
in the case that C Standard {2} support is provided), then it expands to an expression with the result
typeint. (See GA37in'2:7.3.)

03(C) |[If getchar() is defined as amacro in the header <st di 0. h>:
It protects its return value with extra parentheses when necessary. (See GAOlin 1.3.4.)

8.1.23.2 Description (8:2:3.5)

04(A) [On acal teygetchar() when data was not supplied by a prior call to ungetc(), and when there has|been no
previousbuffered read operation on the stream, then the st_atime field of the underlying file is mdrked for
update;

8.1.23.8 Returns (8.2.3.11)

RO1 When acall to getchar () completes unsuccessfully, then avalue of EOF isreturned and setserrno to indicate
the error. (See Assertions 5-9in 8.1.23.4.)

8.1.23.4 Errors (8.2.3.11)
05(A) When the underlying file descriptor references a pipe or a FIFO that has the O_NONBLOCK flag set and

contains insufficient data to process a read request, then a call to getchar() returns a value of EOF and sets
errno to [EAGAIN].
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Testing Requirements:
Test for both a pipe and a FIFO.

06(A) When stdin addresses a file descriptor that is not open for reading, then a call to getchar() returns a value of
ECF and sets errno to [EBADF].

07(A) When getchar() is terminated due to receipt of a signal, and when no data was transferred, then the call to
getchar() returns avalue of EOF and setserrno to [EINTR].

08(C) If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When the processisignoring or blocking the SIGTTIN signal, isamember of abackground process
group, and is attempting to read from its controlling terminal, then a call to getchar() returnsavalue
of EOF and sets errnoto [EIO].

09(PCT|S_GTI_DEVICE?C :UNTESTED)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When the process is a member of an orphaned background process group andis attempting to read
from its controlling terminal, then acall to getchar() returns avalue of EOFand setserrno tp [EIQ].

8.1.24 gets() (8.1)
8.1.24.1 Synopsis (8.1)

01(A) | If theimplementation provides C Standard {2} support:
When the header <st di 0. h> isincluded, then thefunetion prototype char * get s(char *)
isdeclared. (See GA36in 2.7.3.)

Otherwise:
When the header <st di 0. h> isincluded then the function gets() is declared with the regult type
char *. (See GA36in 2.7.3.)

02(C) | If gets() is defined as a macro when the header<st di 0. h> isincluded:
When the macro gets() isinvoked with the correct argument types(or compatible argument|typesin
the case that C Standard {2} -support is provided), then it expands to an expression with the result
type char *. (See GA37 in2)7.3.)

03(C) | If gets() is defined as a macro.ifi the header <st di 0. h>:
It evaluates its argunients only once, fully protected by parentheses when necessary, and protectsits
result value wjth extra parentheses when necessary. (See GAOlin 1.3.4.)

8.1.24.P2 Description (8:2:3.5)

04(A) |When datawas not supplied by a prior call to ungetc(), and when there has been no previous buffgred read
operation on the stream, then a call to gets() marks for update the st_atime field of the underlying fi

o)

8.1.24.8 Returns (8.2.3.11)

RO1 When acall to gets() completes unsuccessfully, thenaNUL L pointer isreturned and setserrno to indicate the
error. (See Assertions 5-9in 8.1.24.4.)

8.1.24.4 Errors (8.2.3.11)
05(A) When the underlying file descriptor references a pipe or a FIFO that has he O_NONBLOCK flag set and

contains insufficient data to process a read request, then a call to gets() returnsa NULL pointer and sets
errno to [EAGAIN].
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06(A)

07(A)

08(C)

09(PCT

8.1.25
8.1.25

01(C)

DO1(C)

02(D)

03(C)

8.1.25.

04(A)

Test Methods for Measurina Conformance to POSIX—Part 1: System Interfaces

Testing Requirements:
Test for both a pipe and a FIFO.
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When stdin addresses afile descriptor that is not open for reading, then acall to gets() returnsaNUL L pointer

and sets errno to [EBADF].

When gets() is terminated due to receipt of asignal, and when no data was transferred, then the call to gets()

returnsaNULL pointer and setserrno to [EINTR].

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When the process is ignoring or blocking the SIGTTIN signal and is a member of a bac

kground

process group, and when stdin references the controlling terminal, then a call to gets(buf) returns a

NULL pointer and setserrno to [EIO].
S GTI_DEVICE?C:UNTESTED)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When the process is a member of an orphaned background process grodp, and whg
references the controlling terminal, then a call to gets(buf) returnsa NUL I<-pointer and sets
[EIQ].

berror() (8.1)

.1 Synopsis (8.1)

If the implementation provides C Standard {2} support:
When the header <st di 0. h> isincluded, thenthefunction prototype
voi d perror(const char *) isdeclared. (See GA36in2.7.3)

If the implementation provides Common-Usage Csupport:
The result type for function perror() is gontained in 8.1 of the PCD.1. (See DGA01 in 1.3.3

If the implementation provides C Standard {2} support and perror() is defined as a macro when th
<st di 0. h>isincluded:
in the case that C Standard {2} support is provided), then it expands to an expression with t
type void. (See GA37 in2.7.3.)
See Reason 2 in Section 5. ©0f POS X.3 {4}.

If perror() is defined asva macro in the header <st di 0. h>:
It evaluatesiits arguments only once, fully protected by parentheses when necessary. (See
1.3.3)

P Description (8.2.3.8)

N stalin
errnoto

3)
b header

When the macro perror() isinuoked with the correct argument types (or compatible argument types

he result

A0l in

with the

A cdll to perror() marksfor update the st_ctime and st_mtime fields of the underlying file associated

standard error stream at some time between its successful completion and the completion of ﬁlrjsh() or

fbl Ux\} UI T J.UCl LI} UI CI\I L\} UI CUJUI L\}

8.1.25.3 Returns (8.2.3.11)

There are no assertions specific to this subclause.

8.1.25.4 Errors (8.2.3.11)

There are no assertions specific to this subclause.
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8.1.26 printf() (8.1)

8.1.26.1 Synopsis (8.1)

01(A)

02(C)

03(C)

8.1.26.

04(A)

8.1.26.

RO1

8.1.26.

05(A)

06(A)

07(A)

08(B)

09(B)

10(A)

248

If the implementation provides C Standard {2} support:
When the header <st di 0. h> isincluded, then the function prototype
int printf(const char *, .) isdeclared. (See GA36in2.7.3.)

Otherwise:
When the header <st di 0. h> isincluded, then the function printf() is either declared with result
type int or not declared in the header. (See GA361in 2.7.3.)

If printf() is defined as a macro when the header <st di 0. h> isincluded:
When the macro printf() is invoked with the correct argument types (or compatible.argument types
in the case that C Standard {2} support is provided), then it expands to an expressionwith the result
typeint. (See GA37in2.7.3)

If printf() is defined as amacro in the header <st di 0. h>:
It evaluates its arguments only once, fully protected by parentheses whenhecessary, and protectsits
result value with extra parentheses when necessary. (See GAOl in 1:3.4.)

P Description (8.2.3.6)

Onacall to printf(), the st_ctime and st_mtime fields of the file are marked for update between its syccessful
completion and the next successful completion of acall to eitherfflush() or fclose() on stdout or acallfto exit()
or abort().

B Returns (8.2.3.11)

When acall to printf() completes unsuccessfully,“then a negative value is returned and sets errno tolindicate
the error. (See Assertions 5-11in 8.1.26.4.)

L Errors (8.2.3.11)

When the underlying file descriptor references a pipe or a FIFO that has the O_ NONBLOCK flag set and
contains insufficient capacity~to“accept the buffered data, then a call to printf() returns a negative vilue and
sets errno to [EAGAIN].

Testing Reguirements:
Test for/both a pipe and a FIFO.

When stdout-addresses a file descriptor that is not open for writing,then a call to printf() returns a pegative
value and Setserrno to [EBADF].

Whensprintf() is terminated due to receipt of a signal, and when no data was transferred, then the call to
printf() returns a negative value and setserrno to [EINTR].

\Aban ot VHIZVVR -V - 3 filathat = T | UP=0 PN~ P TV~ W0 HIZCORTZCN | HEY than a”t
VVIIClIClI.I.ClIIlJI.IIIH |4 v) VVIILCLUGIIICLIICI.I.C/\\:CUJDC“IIIII|JIC|IIC|II.GI.IUIIUCIIIIWIIICV\IIIIUIIIIIICDlLC, l.IIClIaC 0

printf()returns a negative value and setserrno to [EFBIG].
See Reason 3 in Section 5. of POSIX.3 {4}.

When attempting to write to a device that has no more space for data, then acall to printf() returns a negative
value and sets errno to [ENOSPC].

See Reason 1 in Section 5. of POSIX.3 {4}.

When attempting to writeto apipe or a FIFO that is not open for reading by any process, then acall to printf()
returns a negative value, sets errno to [EPIPE], and sends a SIGPIPE signal to the calling process.
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Testing Requirements:
Test for both a pipe and a FIFO.

11 (PCTS_GTI_DEVICE?C:UNTESTED)

If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
When the process is neither ignoring nor blocking the SIGTTOU signal and is a memb

IEEE Std 2003.1-1992 (Reaff 2000)

er of an

orphaned background process group, when TOSTOP is set, and when stdout is the controlling

terminal, then a call to printf() returns a negative value and sets errno to [EIO].

8.1.27 fprintf() (8.1)

8.1.27.

01(A)

02(C)

03(C)

8.1.27.

04(A)

8.1.27.

RO1

8.1.27.

05(A)

06(A)

07(A)

| Synopsis (8.1)

If the implementation provides C Standard {2} support:
When the header <st di 0 . h>isincluded, then the function prototype
int fprintf(FILE *, const char *, .) isdeclared. (See GA36in 2.7.3)

Otherwise:

type int or not declared in the header. (See GA36in 2.7.3.)
If fprintf() is defined as a macro when the header <st di 0. h> isincluded:

in the case that C Standard {2} support is provided), themit expands to an expression with t
typeint. (See GA37in2.7.3)

If fprintf() is defined as a macro in the header <st di o<h>"
It evaluates its arguments only once, fully pretected by parentheses when necessary, and pr
result value with extra parentheses when necessary. (See GAOlin 1.3.4.)
P Description (8.2.3.6)
Onacall to fprintf(), the st_ctime and st\ mtime fields of the file are marked for update between its sy
completion and the next successful completion of acall to either fflush() or fclose() on the same str
call to exit() or abort().
B Returns (8.2.3.11)

When acall to fprintf() completes unsuccessfully, then a negative value is returned and sets errno to
the error. (See Assertions 5-11in 8.1.27.4.)

L Errors (82:3.11)

When the underlying file descriptor references a pipe or a FIFO that has the O_ NONBLOCK flag
contains insufficient capacity to accept the buffered data, then a call to fprintf() returns a negative v

When the header <st di 0. h> isincluded, then the function fprintf() is either declared wifth result

When the macro fprintf() is invoked with the correct argumient types (or compatible argument types

he result

btectsits

ccessful
bam or a

indicate

set and
Alue and

ACALN]

=3 wrna-ta-F—
LS THTIO O T YO T IN].

Testing Requirements:
Test for both a pipe and a FIFO.

When the stream pointer argument addresses a file descriptor that is not open for writing, then a call to

fprintf() returns a negative value and sets errno to [EBADF].

When fprintf() is terminated due to receipt of a signal, and when no data was transferred, then the call to

fprintf() returns a negative value and setserrno to [EINTR].
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08(B)

09(B)

10(A)

11(PCT

8.1.28
8.1.28.

01(A)

02(C)

03(C)

8.1.28.

04(B)

Test Methods for Measurina Conformance to POSIX—Part 1: System Interfaces

When attempting to write to afile that exceeds an implementation-defined maximum file size, then
fprintf() returns a negative value and sets errno to [EFBIG].

See Reason 3 in Section 5. of POSIX.3 {4}.

When attempting to write to a device that has no more space for data, then acall to fprintf() returnsa
value and sets errno to [ENOSPC].

See Reason 1 in Section 5. of POSIX.3 {4}.

IEEE Std 2003.1-1992 (Reaff 2000)

acdl to

negative

When attempting to write to a pipe or a FIFO that is not open for reading by any process, then a call to

fprintf() returns a negative value, sets errno to [EPIPE], and sends a SIGPIPE signal to the calling p

IOCESS.

Testing Requirements:
Test for both a pipe and a FIFO.

S GTI_DEVICE?C :UNTESTED)
If the behavior associated with {_POSIX_JOB_CONTROL} is supported:
orphaned background process group, when TOSTOP is set, and whenthe stream referenci

controlling terminal, then a call to fprintf(stream, format) returns afegative value and sets
[EIQ].

sprintf() (8.1)
| Synopsis (8.1)

If the implementation provides C Standard {2} support
When the header <st di 0. h> isincluded, thien the function prototype
int sprintf(char *, const char *, .) isdeclared. (See GA36in2.7.3)

Otherwise:
When the header <st di 0. h> isincluded, then the function sprintf() is either declared wi
typeint or not declared in the header. (See GA36in 2.7.3.)

If sprintf() is defined as a macro when the header <st di 0. h> isincluded:

in the case that C Standard {2} support is provided), then it expands to an expression with t
typeint. (See GA37in 2.7.3.)

If sprintf() is definediasia macro in the header <st di 0. h>:
It evaluatesits arguments only once, fully protected by parentheses when necessary, and pr
resultyvatde with extra parentheses when necessary. (See GAOlin 1.3.4.)
P Description (8.1)

If the.implementation provides C Standard {2} support:

Element sprintf()complies with the requirements of the C Standard {2} . (See GA63in 8..)

When the process is neither ignoring nor blocking the SIGTTOU signa-and is a member of an

bd is the
errno to

Ith result

When the macro sprintf()-isinvoked with the correct argument types (or compatible argumént types

he result

btectsits

Otherwise:

Element sprintf() complies with the requirements of the C Standard {2} unless amended by the

PCD.1. (See GA63in 8..)
See Reason 2 in Section 5. of POSIX.3 {4}.

8.1.28.3 Returns (8.1)

There are no assertions specific to this subclause.
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8.1.28.4 Errors (8.1)

There are no assertions specific to this subclause.

8.1.29 vprintf() (8.2.3.6)

8.1.29.1 Synopsis (8.2.3.6)

01(C) If theimplementation provides C Standard {2} support:

When the header <st di 0. h> isincluded, then the function prototype

H " H P " 1 % [ P (PN | (7= AR D,
1Tt vprTTmreeuorst Liial ) vd_TT ol ) ToUCUIAITU. (OoCT OAOUITIT £.

739
02(C) | If theimplementation provides Common-Usage C and vprintf() from the C Standard {2} :

When the header <st di 0. h> isincluded, then the function vprintf() is either declared with result
type int or not declared in the header. (See GA36in 2.7.3.)

03(C) [ If theimplementation provides vprintf() from the C Standard { 2} and vprintf() is defined-as a macro Wwhen the
header <st di 0. h> isincluded:
When the macro vprintf() isinvoked with the correct argument types (orcompatible argument types
in the case that C Standard {2} support is provided), then it expandsto an expression with the result
typeint. (See GA37in2.7.3)

04(C) | If the implementation provides vprintf() from the C Standard {2} andvprintf() is defined as a macfo in the
header <st di 0. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits
result value with extra parentheses when necessary, (See GAOlin 1.3.4.)

8.1.29.2 Description (8.2.3.6)

05(C) | If the implementation provides vprintf() from the‘C Standard {2} .
On acall to vprintf(), the st_ctime and'st_mtime fields of the file are marked for update betiveen its
successful completion and the next successful completion of a call to either fflush() or fclppse() on
stdout or acall to exit() or abekt().

8.1.29.8 Returns (8.2.3.11)

RO1 When acall to vprintf() completes unsuccessfully, then a negative value is returned and sets errno tolindicate
the error. (See Assertions 6-12in 8.1.29.4.)

8.1.29.41 Errors (8.2.3.11)

06(C) | If the implementation provides vprintf() from the C Standard {2} :
When the underlying file descriptor references a pipe or a FIFO that has the O_NONBLQCK flag
set and contains insufficient capacity to accept the buffered data, then a call to vprintf() feturns a
negative value and sets errno to [EAGAIN].
ICDLIIIy l\wull CITICT IO,

Test for both a pipe and a FIFO.

07(C)  If theimplementation provides vprintf() from the C Standard {2} :
When stdout addresses a file descriptor that is not open for writing, then a call to vprintf() returns a
negative value and sets errno to [EBADF].

08(C) If theimplementation provides vprintf() from the C Standard {2} :
When vprintf() is terminated due to receipt of a signal, and when no data was transferred, then the
call to vprintf() returns a negative value and sets errno to [EINTR].

09(D) If theimplementation provides vprintf() from the C Standard { 2} :
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When attempting to write to afile that exceeds an implementation-defined maximum file size, then
acall to vprintf() returns a negative value and sets errno to [EFBIG].

See Reason 3 in Section 5. of POSIX.3 {4}.

10(D)  If the implementation provides vprintf() from the C Standard {2} :
When attempting to write to a device that has no more space for data, then a call to vprintf() returns
anegative value and sets errno to [ENOSPC].

See Reason 1 in Section 5. of POSIX.3 {4}.
11(C)  If theimplementation provides vprintf() from the C Standard {2} :

Whemattempting-towritetoapipeoraFHFOthat tsmotopenforreadimgby-any processthen a call
to vprintf() returns anegative value, sets errno to [EPIPE], and sends a SIGPI PE signal to:the calling
process.

Testing Requirements:
Test for both a pipe and a FIFO.

12(PCT[S_GTI_DEVICE?C:UNTESTED)

If the implementation provides vprintf() from the C Standard {2} and_the-behavior associatied with
{_POSIX_JOB_CONTROL} is supported:
When the process is neither ignoring nor blocking the SIGTTOU signa and is a member of an
orphaned background process group, when TOSTOP is set, ‘and when the stream referenced is the
controlling terminal, then a call to vprintf(stream, format)\returns a negative value and setsjerrno to
[EIQ].

8.1.30 yfprintf() (8.2.3.6)
8.1.30.1 Synopsis (8.2.3.6)

01(C) | If theimplementation provides C Standard { 2} \support:
When the header <st di 0. h> isincluded, then the function prototype
int viprintf(FILE *, s¢onst char *, va_list) isdeclared. (See GA36in2.7.3)

02(C) | If the implementation provides Comimon-Usage C and vfprintf() from the C Standard { 2} :
When the header <st dio. h> isincluded, then the function vfprintf() is either declared with result
type int or not declaredin the header. (See GA36in 2.7.3.)

03(C) | If the implementation provides viprintf() from the C Standard {2} and vfprintf() is defined as a madro when
the header <st di o.-h='isincluded:
When the macro vfprintf() isinvoked with the correct argument types (or compatible argument types
in thecase that C Standard {2} support is provided), then it expands to an expression with the result
typeint. (See GA37in 2.7.3.)

04(C) | If the implementation provides viprintf() from the C Standard {2} and vfprintf() is defined as a macfo in the
header'<st di 0. h>:
It evaluates its arguments only once, fully protected by parentheses when necessary, and protectsits

vrackltraliiaansls 4 va) wibhan L (S oAl a1 4\
TCOUIrt varuc vwidnt Cl\l.lCl'JGlCllLl ICOCO VVTICTT IIC\;Cme. \\E GAAULTT J..\J.“h)

8.1.30.2 Description (8.2.3.6)

05(C) If theimplementation provides vfprintf() from the C Standard { 2} :
Onacall to vfprintf(), the st_ctime and st_mtime fields of the file are marked for update between its
successful completion and the next successful completion of acall to either fflush() or fclose() on the
same stream or a call to exit() or abort().
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